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Chronic Acromioclavicular Joint Instability: Qutcomes after
Stabilization without Tendon Graft Augmentation

Andreas Klonz', Sebastian Schmitt'

Learning Point of the Article:
Stabilization of chronic acromioclavicular joint instability without tendon graft can provide favorable functional outcomes and may
represent a viable alternative to routine tendon graft augmentation.

Introduction: Chronic acromioclavicular joint (ACJ) instability only rarely causes significant symptoms. In the uncommon cases with
substantial pain and impairment, surgical treatment may become necessary. Many surgeons recommend tendon-graft augmentation to
reconstruct the coracoclavicular (CC) ligaments. However, it remains unclear whether graft use is mandatory in all chronic cases. This study
evaluates clinical and radiographic outcomes after open reduction and stabilization of chronic ACJ dislocations without grafting.

Materials and Methods: Sixteen consecutive patients with chronic, symptomatic ACJ instability who had initially been managed non-
operatively underwent delayed surgical stabilization without tendon-graft augmentation. After diagnostic arthroscopy, CC stabilization was
performed usinga cortical button construct (modified open MINAR® technique). Temporary acromioclavicular (AC) transfixation with two K-
wires was added to ensure anatomical reduction, to assist in horizontal stability, and to protect the CC construct during early healing. Thirteen
patients were available for clinical and radiographic follow-up. Outcomes included the subjective shoulder value (SSV), AC] Instability Score
(ACJIS), and Taft score, aswell as radiographic assessment of vertical and horizontal alignment.

Results: The mean interval between injury and surgery was 46.5 weeks (range 8-130 weeks). At a mean follow-up of S1 months, mean SSV was
87 %, mean ACJIS was 85.5 points, and mean Taft score was 11.1 points. No complications or revision procedures occurred. Some residual
vertical orhorizontal radiographic displacement was common but did not correlate with inferior clinical outcome.

Conclusion: Open reduction and stabilization of chronic ACJ dislocations without tendon graft results in favorable mid-term outcomes
comparable to those reported for graft-augmented techniques. Tendon-graft augmentation may not be mandatory in chronic cases, and graft-
free reconstruction represents a reasonable option. We believe that adequate preparation of the CC space, anatomic reduction, and rigid fixation
are key prerequisites.

Keywords: Chronicinstability, acromioclavicularjoint, AC-joint, acromioclavicularjoint, tendon graft, technique, surgery, minar.
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Aim and Background dislocations are often managed surgically. Despite appropriate
Acromioclavicular joint (ACJ) injuries are frequent in young Rl (rerinl gy few. Paflents deve.lop P.erS.ISt.ent pait,
weakness, scapular dyskinesis, and functional limitation due to

and active individuals and account for a relevant proportion of o g . . T
chronic instability of the ACJ [3,4]. Chronic AC]J instability is

shoulder girdle trauma [1,2,3]. Lower-grade injuries are

Author’s Photo Gallery

Access this article online

Website:

. . Dr. Andreas Klonz Dr. Sebastian Schmitt
WWW.jocr.co.in

'Sportchirurgie Heidelberg, ATOS Klinik Heidelberg, Heidelberg, Germany.
DOI:

https://doi.org/10.13107/jocr.2026.v16.i07.7732 Address of Correspondence:

Dr. Andreas Klonz, MD,
ATOS Klinik Heidelberg, BismarckstraBe 9-15, 69115 Heidelberg, Germany.
E-mail: klonz@sportchirurgie-heidelberg.de

Submitted: 05/04/2026; Review: 10/05/2026; Accepted: June 2026; Published: July 2026

DOT: https://doi.org/10.13107/jocr.2026.v16.i07.7732
© The Author(s). 2026 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http: //creativecommons.org/publicdomain/zero/1.0/ ) applies to the data
made available in this article, unless otherwise stated.

2026 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




Klonz A & Schmitt S

www.jocr.co.in

typically defined when the interval between the initial trauma
and surgery exceeds several weeks, after which biological
healing of the coracoclavicular (CC) ligaments is considered
unlikely [4,5]. On this basis, many authors advocate tendon-
graft augmentation for anatomic CC reconstruction in chronic
cases, aiming to replace the torn tendons and to restore both
vertical and horizontal stability [6,7,8,9,10,11]. However, there
is no consistent clinical evidence that tendon-graft
augmentation is mandatory in all chronic cases. Augmentation
increases the complexity of the procedure and is related to a
considerable rate of complications such as infection, osteolysis,
tunnel widening, and fractures [11,12,13]. Graft harvest maybe
associated with donor-site morbidity, and several studies have
reported residual radiographic displacement even after
augmented reconstruction [6,7,8,9,11,13]. Conversely,
favorable outcomes have also been described after graft-free
techniques in patients with chronic AC]J instability [14,15].
These observations raise the question of whether routine
tendon-graft use is really necessary or yields superior results.
The purpose of this study was to evaluate the clinical and
radiographic outcomes of patients with chronic ACJ instability
who underwent secondary surgical stabilization without
tendon-graft augmentation. We hypothesized that graft-free
stabilization would yield favorable mid-term outcomes
comparable to those reported for graft-based techniques.

Materials and Methods

This retrospective observational study included all consecutive
patients who underwent surgical treatment for chronic
symptomatic ACJ instability between October 2008 and
November 2017 at a single orthopedic institution. The study
was approved by the ATOS Institutional Ethics Committee
(IEC Number 5/17, November 03, 2017). Chronic instability
was defined as persistent symptoms after non-operative
management and a minimum
interval of 8 weeks between
injury and surgery, consistent
with published thresholds
suggesting that intrinsic CC-
ligament healing is unlikely
beyond this period [4,5].
Patients with low-grade
injuries (Rockwood 1), acute
AC]J dislocations, associated
fractures, prior surgery on the
AC]J or on the affected
shoulder, or insufficient
radiographic documentation
were excluded. Sixteen

patients met the inclusion criteria. Demographic and injury-
related data were collected from medical records. Thirteen
patients were available for complete clinical and radiographic
follow-up at a minimum of 19 months. All procedures were
performed by the senior author. Surgery began with a
diagnostic shoulder arthroscopy to exclude and, if necessary,
address intra-articular pathology. Subsequently, open
debridement of the subacromial space and AC]J region was
performed. CC stabilization was achieved using a cortical
button construct comparable to the MINAR® technique [16].
Two transclavicular and one transcoracoid bone tunnels were
created, and the suture-button device was secured beneath the
coracoid and over the clavicle. To ensure anatomical reduction,
to address horizontal instability, and to protect the CC
construct during early healing, temporary acromioclavicular
(AC) transfixation with two K-wires was added (Fig. 1). The
deltotrapezoid fascia was carefully repaired. Post-operative
management consisted of sling immobilization for 3 weeks,
followed by passive and active-assisted mobilization as
tolerated. Load-bearing and contact activities were restricted
until K-wire removal at 10 weeks. Physiotherapy was continued
thereafter to restore motion and strength. Outcome assessment
at follow-up included the subjective shoulder value (SSV), the
AC]J Instability Score (ACJIS), and the Taft score
[17,18,19,20,21]. The ACJIS and Taft Score were chosen
because they are specific to ACJ pathology and, therefore,
considered more appropriate for this indication than general
shoulder scores. Radiographic assessment consisted of bilateral
panoramic stress views (Fig. 2) and Alexander views to evaluate
vertical and horizontal alignment [14,15,22]. Due to the small
sample size and observational study design, the statistical
analysis was descriptive. Continuous variables were
summarized as mean, standard deviation (SD), and range.

Figure 1: Post-operative radiographs demonstrating correctly positioned cortical buttons and K-wires in
anteroposterior (a.p.) and axial projections.
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Figure 2: Bilateral panoramic stress view of the upper extremities under load (10 kg each), obtained 8 years
postoperatively, showing a symmetrical and anatomically aligned acromioclavicularjoint.

Results

Sixteen consecutive patients met the inclusion criteria and
underwent graft-free stabilization for chronic AC]J instability.
All patients had persistent symptoms despite an initial period of
non-operative treatment and fulfilled the predefined interval
between injury and surgery. At the time of follow-up, 13 of the
16 operated patients were available for complete clinical and
radiographic assessment, corresponding to a follow-up rate of
just over eighty percent (1 x Rockwood II, 6 X Rockwood I11, 6
x Rockwood V). Three patients could not be re-evaluated.
Reasons for the loss of follow-up in three cases were in one a
psychiatricillness, and in two cases, the journey for examination
was too far. The latter two were interviewed by telephone and
reported subjective satisfaction with the surgically treated AC]J.
Functional and radiographic scores were not recorded in these
cases; only the SSVwasrecorded.

The mean interval between the initial injury and surgical
stabilization was 46.5 weeks (range 8-130 weeks). At the time
of surgery, all patients reported relevant pain

dailyliving (10; SD =0; max=10),and
high ratings for shoulder strength and
overall function (10; SD 0; max 10).
Cosmetic appearance of the shoulder
region was also rated positively by
most patients (7.5; SD = 4.0; max =
10). Strength was rated 15 (SD = 3.4;
max = 15). The mean Taft Score was
11.1 points, with favorable values in
the domains of pain (3.7 points; SD =
0.7; max = 4), strength (3, 8; SD = 0.6;
max =4), and radiographic appearance
(3.5; SD = 0.5; max = 4). Taken
together, these findings indicate that
the majority of patients experienced
substantial clinical improvement after surgery.

Radiographic analysis at follow-up demonstrated a stable
situation in vertical alignment in most cases (Figure 2). In
several patients, a certain degree of residual vertical and/or
horizontal displacement of the distal clavicle relative to the
acromion was present (ACJIS 28.3 points; SD =9.5; max=35)

The mean CC distance on the surgically treated side was 11.4
mm (range 8.3-11.4; SD = 2.2), on the contralateral side 9.9
mm (range 7.6-13.0; SD=1.7).

In seven cases, the lateral clavicle was stable with the acromion
and a vertical translation of <10%. Four patients showed a
difference in ACJ alignment of 10-25%. A vertical instability
with a difference to the contralateral side of the ACJ alignment
of 25-100% was observed in 2 cases. The evaluation of the
horizontal instability was performed using the Alexander-view
with horizontal adduction of the arm. Eight patients (61.5%)
showed stable AC]J. In one case (7.7%), a dislocation ofless than

100
and functional limitation of the shoulder, 0 oo 29.5
particularly with overhead activities and o :
loadingin the horizontal plane. .
At a mean follow-up of S1 months (range, &0 . N
19-84 months), the clinical results were 5o Sl s
=1:]
generally favorable. The SSV averaged 87 %, 40 " ] 3 3 - g
Al alll ol 7 S Y=Y | B
with individual scores ranging from 60% to 30 a2l Sl Sl BB K
100%. Thus, most patients judged the 20 ™ E ol S S| 2
_ g 111 ¢ 109 11 2
operated shoulder to function at least four- 10
fifths as well as the contralateral side, and 0
, . ACJIS TS ssv
several perceived almost normal function. (max. 100 P) (max. 12 P) (max. 100 %)

The mean ACJIS was in total of 85.5 points.
The pain subscore indicated low levels of
residual pain, with a mean score of 18.75

B Present study (n=13)
m Tauber et al. Triple Bundle Graft (n=12) m Kraus et al. (n=14)

B Tauber et al. Single Bundle Graft (n=14)

points (SD = 3.0) out of a maximum of 20 Graph 1: Comparison of post-operative outcomes between stabilization of chronic acromioclavicular
points, good performance in activities of joint instability without tendon graft (presentstudy) and with tendon graft [6,7,10].
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one clavicle shaft width was observed. A dislocation of more
than the width of the shaft was observed in 4 patients (30.8 %).

However, patients with such residual displacement did not
report worse pain or function, and their clinical scores did not
differ meaningfully from those with more anatomical
alignment. From a clinical perspective, residual malalignment
on static radiographs therefore did not appear to be associated
with an unsatisfactory outcome in this cohort.

No intraoperative or post-operative complications were
recorded. In particular, there were no cases of deep infection,
neurovascular injury, loss of reduction requiring revision
surgery, or hardware failure. Temporary K-wire fixation was
removed after the planned period without adverse events. No
patientrequired revision surgery during the follow-up period.

Discussion

The principal finding of this study is that open reduction of
chronic ACJ dislocations with stable 3-dimensional fixation but
without tendon-graft provided favorable mid-term outcomes,
with high patient satisfaction and an absence of complications
or revision procedures. These results demonstrate that
satisfactory clinical outcomes may be achieved without tendon-
graft augmentation, even when the interval between injury and
surgery clearly exceeds the usual time frame associated with
primary CC-ligament healing [4,5].

Recent meta-analyses [11,12,13] have demonstrated that a
variety of surgical techniques are currently used for the
treatment of chronic ACJ instability. Nevertheless, there is still
no clear evidence favoring one procedure over another, and the
overall methodological quality of the available studies remains
low. Stabilization procedures find their origin in the Weaver-
Dunn technique. The current standard for surgical addressing
of chronic AC]J instabilities without a tendon graft is the
implantation of the hook-plate. Alternative procedures include
synthetic thread/ligament constructions or K-wire
stabilization [4]. The hook-plate presents the highest
biomechanical stability due to the static principle and
associated rigidity. Various working groups postulated in a small
case series that the treatment of chronic ACJ instabilities with a
hook plate could be considered based on sufficient results [23].
However, the obligatory removal of the hook plate after healing
was described as disadvantageous. Giannotti et al. examined 17
patients after ACJ stabilization of acute and chronic ACJ
instabilities using LARS ligament and report sufficient clinical
results [24].

DeBerardino et al. described a cortical button technique using
an autologous tendon graft for the first time in 2010 and
achieved satisfactory results [ 19]. Mazzocca et al. compared the

stability of a tendon graft with the original CC ligaments and
showed that an anatomically placed tendon graft has almost the
same stability [8]. Measured by biomechanical stability, Costic
et al. recommend using the semitendinosus tendon [21].
Tauber et al. compared clinical and radiological results of the
modified Weaver-Dunn technique in chronic ACJ instabilities
with the implantation of the semitendinosus tendon combined
with a cortical button in the sense of a single bundle technique.
Here, the stability with the semitendinosus tendon was superior
to the modified Weaver-Dunn technique [1]. Spencer et al.
examined X-rays in 154 cases after AC]J stabilization in chronic
AC]J instability in a retrospective review and compared four
different surgical techniques with regard to post-operative
stability. Here, a post-operative loss of reduction resultedin21.4
%. The use of an allograft loop around the coracoid combined
with cortical endobutton fixation, showed the lowest failure
rate [22]. Further studies show advantages of a triple-bundle
stabilization. The tendon graft replaces not only the CC
ligaments but also the AC ligament. Tauber et al. showed results
of this technique in chronic ACJ instabilities using an
autologous semitendinosus tendon (n = 12). A statistically
significant higher horizontal AC]J stability was observed
compared to the single bundle technique (n = 14). Score results
showed 84.7 P in the ACJIS, 10.9 P in the TS, and a SSV of
84.1% in the triple bundle group. In this group, a posterior
subluxation of the lateral clavicle was observed in 25%,
compared to a posterior instability of 71% in the single bundle
group [7]. Slightly better results were reported by Kraus et al.
using arthroscopic CC and AC graft-augmentation in 14
Patients [10] (Graph 1). Jensen et al. also showed satisfactory
results after CC band augmentation using autologous gracilis
tendon and additive AC ligament augmentation in chronic ACJ
instability. In the follow-up examination, however, no
radiological examination was performed, and only sonography
was used for imaging, so that the results are limited to the TS
only [25].

The results with tendon graft in the series of Tauber [7], Kraus
[10], and Jensen [25] were comparable to our results without
tendon graftand are shownin Graph 1.

Cano-Martinez et al. described even better results than Tauber
or Jensen in 21 chronic cases that were also stabilized without
graftinasimilar technique compared to ours [15].

Borbas in a meta-analysis reported only slightly superior results
when tendon grafts were used [9].

Most authors have emphasized the importance of anatomical
reduction, vertical and horizontal stability, and reconstruction
of the deltopectoral fascia in improving clinical outcomes [ 10,
11,15,26,27].

In recent years, tendon-graft augmentation has been widely
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recommended in chronic ACJ instability because of its
theoretical ability to reproduce the anatomy and biomechanical
properties of the CC ligaments more closely than more simple
stabilization techniques [6,7,8,9,10,11]. However, consistent
clinical superiority of graft-based reconstruction over graft-free
techniques has notbeen demonstrated across the literature.

Graft procedures are significantly more complex. A substantial
rate of complications such as tunnel widening, fractures of
clavicle or coracoid, or infection has been reported [11,12,13]
and may be expected, especially in the hands ofless experienced
surgeons.

Graft harvest may be associated with donor-site morbidity,
increased operative time, and higher cost [13,27,28,29]. Atleast
in patients with moderate functional demands, those unwilling
to accept donor site symptoms, or in situations where Grafts are
limited, graft-free techniques may therefore offer a particularly
appealing alternative. However, our findings should not be
interpreted as an argument against tendon-graft reconstruction
in general. Graft-based reconstruction remains an important
technique and may be preferable in patients with previous
surgery to the AC]J, pronounced horizontal instability, very high
functional demands, or in selected revision settings. Instead,
our results support the view that tendon-graft augmentation
should be considered selectively rather than applied as a
universal principle for all chronic cases.

One aspect frequently discussed in ACJ reconstruction is the
relevance of radiographic alignment. Residual vertical or
horizontal displacement after reconstruction has been
observed in a considerable proportion of patients in the
literature, even after anatomic graft-based reconstruction
[9,10,11,12,13,22,23,24,25,26,27]. In the present study, some
patients also demonstrated radiographic malalignment at
follow-up. Importantly, this did not correlate with poor
subjective or functional outcomes, meaning that radiographic
perfection is not a prerequisite for clinical success. This is
consistent with other reports showing that functional
improvement, pain relief, and patient satisfaction do not
necessarily depend on complete restoration of ACJ anatomy
[9,10,11,12,13,17,18,19,20,21,22]. It is possible that
enhancement of stability, adaptation of the soft tissues and
neuromuscular structures around the shoulder girdle

contributes to long-term pain, relief, stability, and function,
even when some degree of malreduction persists.

This study has several limitations. Its retrospective design and
relatively small sample size limit the statistical power and
generalizability of the findings. In addition, there was no
comparison group treated with tendon-graft reconstruction.
Objective strength testing was not performed, and horizontal
instability was not quantified beyond radiographic
measurement. Finally, three patients were lost to follow-up,
although no complications were recorded in these cases before
loss to follow-up. Despite these limitations, the present study
reflects real-world clinical practice and provides mid-term data
supporting graft-free stabilization as a viable treatment option
in selected patients with chronic ACJ instability. In summary,
this study demonstrates that graft-free stabilization of chronic
AC]J instability can yield favorable mid-term clinical outcomes.
It indicates that graft-free stabilization still represents a
reasonable and less invasive alternative that can be considered
within the spectrum of available surgical options for chronic
ACJinstability.

Conclusion

Stabilization of chronic ACJ instability without tendon-graft
augmentation resulted in satisfactory clinical outcomes and
high patient satisfaction at mid-term follow-up. Routine
tendon-graft reconstruction cannot be considered mandatory
in all chronic cases. In our opinion, adequate preparation of the
CC space, anatomic reduction, and rigid fixation are key
prerequisites. Further prospective comparative studies are
warranted to better define the indications for graft-based versus
graft-free techniques.

Clinical Message

Tendon-graft augmentation may not be mandatory in all cases of
chronic AC-Joint instability. Graft-free stabilization can be a viable
option ifadequate preparation of the CC space, anatomic reduction,
and rigid fixation are achieved.
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