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Comparison of operative versus non-operative management in Grade Il
acromioclavicular joint injuries.

Huzaifa Asif', Muhammad Adnan Sami?, Umair Ahmed?, Ahsan Atta Awan*, Asad Amin®, ljaz Ahmad®

ABSTRACT... Obijective: To compare functional and radiological outcomes of operative versus non-operative management in
Rockwood Grade Il AC joint injuries. Study Design: Prospective Comparative study. Setting: Ghurki Trust & Teaching Hospital,
Lahore. Period: 2™ January 2026 to 20" April, 2026. Methods: The number was 94 patients with 2 equal groups (n=47). Group A
was treated conservatively with sling immobilization and physiotherapy, whereas Group B was treated with ORIF using a clavicular
hook plate. The Constant score was used to measure functional outcome and coracoclavicular (CC) distance to evaluate radiological
outcome at 3 months follow-up. SPSS version 27 was used to analyze data. Results: The mean Constant score was significantly
higher in the conservative group (86.4 + 6.8) compared to the operative group (80.9 + 7.5) (p = 0.0003). In contrast, the operative
group demonstrated significantly better radiological reduction with a lower CC distance (9.8 = 1.9 mm) compared to the conservative
group (12.1 + 2.3 mm) (p = 0.0001). Stratified analysis showed no significant effect of age, side affected, or presence of arthritis on
outcomes (p > 0.05). Conclusion: Non-operative management provides superior functional outcomes, whereas operative fixation
achieves better anatomical restoration. Both approaches demonstrate acceptable outcomes, and treatment selection should be

individualized based on patient-specific factors.
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INTRODUCTION

The lateral end of the clavicle articulates with the
acromion via a diarthrodial joint to make the acromio-
clavicular (AC) joint. The joint forms a link between
the axial skeleton supporting the thorax and the
shoulder girdle. Thus, the AC joint plays the pivotal
role of stabilizing the shoulder girdle, which in itself
has a highly mobile ball and socket configuration.’
Thus, an AC joint injury results in loss of stability and
resultant functional loss at the shoulder girdle. Direct
blunt force is the prevalent mechanism of injury to
the AC joint. Resultant dislocations are common
and constitute about 9% of shoulder injuries.? This
figure approaches 30-50% in the contact sports. An
incidence of 1.8 per 10,000 people per year was
reported by Chillemi et al. in 2013 for the urban
population.® Injuries around the shoulder can result
in significant functional disabilities, and in modern
sports medicine, multiple methods of management,
including minimally invasive approaches, are in use.*
The trauma to the AC joint presents with multiple

levels of injury, ranging from simple undisplaced
ligamentous injuries to a frankly displaced AC joint.
Based on severity, AC injuries were classified into
types |, Il, and lll. Later, Rockwood modified the
classification and graded the injury from | to VI. In
grades | and Il AC joint is displaced less than 100%,
so non-operative management is the choice.>® This
includes a short-term immobilization phase followed
by gradual mobilization.

The interval of immobilization and then gradual
achievement of the range of motion is managed by
a professional physiotherapist. On the other end
are frank dislocations, i.e., Rockwood grade IV
to VI. These are managed by open reduction and
internal fixation (ORIF).”® However, best practice
strategies for management of grade lll injuries are
not well established. Grade Il represents injuries
that present with up to 100% dislocation of the
joint on X-ray, which have been managed either
conservatively or operatively in the past.
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Multiple researchers have compared the outcome
of either management options but no consensus
has been made about the superiority of any of
these treatment modalities. Mostly, the decision of
doing operative fixation in grade Ill injuries is made
on patient-specific factors that include sporting
activities, cosmetic demands, pain intensity, and
traumatic hematoma, etc.®'°

However, the Canadian Orthopedic Trauma Society
trial found that the surgical cohort had a lower
constant score in grade lll injuries.™

Joukainen et al. performed a similar study, and the
findings show that in Grade Ill injuries, Constant
score was 78+21 in the operative group and 87+6.5
in the non-operative group observed.'

Hence, a debate exists in the literature on the best
management option for management of grade
Il AC joint injuries. Keeping this the aim of the
study is to compare the outcome of non-operative
and operative management in grade Il AC joint
injuries. Especially because there is a scarcity of
local research on the subject, our results will surely
contribute to the development of the best practice
guidelines for the management of grade Ill AC joint
injuries in our setup.

METHODS

This prospective comparative study was conducted
at Ghurki Trust & Teaching Hospital, Lahore from
2" January 2026 to 20™ April, 2026, following
approval from the Institutional Review Board (Ref.
No0.2025/07/R-53) Dated: 29-07-25. The study
comprised 94 patients, with 47 allocated to each
group. The sample size was determined using a
95% confidence interval and 80% test power, taking
into account a mean Constant score of 78+21 in
the operative group and 87+6.5 in the non-operative
group. A non-probability consecutive sampling
method was utilized."

Patients aged between 18 and 50 years with
radiologically confirmed Rockwood Grade |l
acromioclavicular joint injury presenting within
two weeks of injury were included. Patients with
polytrauma, associated fractures of the shoulder
girdle, previous shoulder surgery, or those who

were non-compliant to follow-up were excluded
from the study.

After obtaining informed consent, eligible patients
were allocated into two groups based on treatment
modality. Patients in Group A were managed
conservatively. Their affected upper limb was
immobilized in an arm sling for 2-3 weeks to
facilitate pain control and soft tissue healing, while
encouraging movement of the hand, wrist, and
elbow to prevent stiffness. After immobilization, an
organized physiotherapy program was commenced
under the guidance of a qualified physiotherapist,
which included passive and active-assisted range
of motion exercises, gradually followed by active
shoulder movements as tolerated. Once pain
improved, strengthening exercises in the deltoid,
trapezius, and rotator cuff muscles were added, and
patients were followed with regular rehabilitation
depending on clinical progress.

Group B patients received open reduction and
internal fixation (ORIF) of the acromioclavicular
joint by use of a clavicular hook plate under general
anesthesia. The patient was placed in the beach-
chair position, and the skin incision was made
over the acromioclavicular joint and over the lateral
clavicle. A careful dissection of the soft tissues
revealed the distal clavicle and acromion. This
was anatomically reduced, and the hook section
of the plate was located beneath the acromion,
with the plate attached to the clavicle by using the
right cortical screws. Intraoperative adequacy of
reduction and restoration of the coracoclavicular
distance was ensured. The wound was closed in
layers, after which a sterile dressing was applied.
The operated limb was immobilized in an arm sling
for 2-3 weeks postoperatively. The initial pendulum
exercises were started with a gradual transition to
passive and active range of movement exercises,
and strengthening exercises were introduced
subsequently, depending on the patient’s tolerance
and clinical examination.

Three months of post-treatment outcomes of both
groups were evaluated on the basis of functional
recovery and radiological results. The principal
investigator used a structured proforma to record
all the data.
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Data analysis was performed using SPSS version
27. Mean and standard deviation were calculated for
quantitative variables such as age, coracoclavicular
distance, and Constant score. Frequencies and
percentages were computed for categorical
variables, including gender, side affected, and
presence of arthritis. Data were stratified by age,
gender, side affected, and presence of arthritis to
control for effect modifiers. Independent sample
t-test and chi-square test of independence were
applied for comparison, with a p-value of <0.05
considered statistically significant.

RESULTS

A total of 94 patients were included with mean age
of (32.4 + 8.6 years in the conservative group vs
33.1 + 7.9 years in the operative group.

At the 3-month follow-up, a significant difference
was observed in functional outcomes between
the two groups. The mean Constant score was
significantly higher in the conservative group (86.4
+ 6.8) compared to the operative group (80.9 =
7.5), with a statistically significant difference (p =
0.0003), indicating better functional recovery in
patients managed non-operatively.

In contrast, radiological outcomes showed
significantly better anatomical restoration in the
operative group. The mean coracoclavicular (CC)
distance was significantly lower in the operative
group (9.8 £ 1.9 mm) compared to the conservative
group (12.1 £ 2.3 mm), and this difference was highly
significant (p = 0.0001), demonstrating superior
reduction of AC joint displacement following surgical
fixation.

Stratified analysis also showed that there were
consistent findings among all the subgroups. Table
3 indicated that on the analysis of outcomes based
on the age group, no significant differences were
statistically significant between the treatment
modalities (p > 0.05). Likewise, (dominant vs
non-dominant) stratification by side could not
demonstrate any significant effects on either
functional or radiological outcomes (p > 0.05).
Moreover, the occurrence of arthritis did not have
a significant effect on the results in both groups,
and the Constant scores, as well as CC distance,
were statistically similar between the subgroups
(p > 0.05). Nonetheless, there was a similar trend
across all stratified variables, where conservative
management reported relatively better functional

outcomes and operative management better
radiological alignment.
TABLE-I
Baseline characteristics of patients in both groups
Variable Group A (Conservative) Group B (Operative) Total n=94
n=47 n=47
Age (years), mean = SD 324+ 86 33.1+7.9 32.7+82
Gender, n (%)

Male 39 (83.0%) 40 (85.1%) 79 (84.0%)
Female 8 (17.0%) 7 (14.9%) 15 (16.0%)
Side affected, n (%)

Dominant 29 (61.7%) 31 (66.0%) 60 (63.8%)
Nondominant 18 (38.3%) 16 (34.0%) 34 (36.2%)
Presence of arthritis, n (%)

Yes 6 (12.8%) 50110.6%) 1 A1.7%)

No 41 (87.2%) 42 (89.4%) 83 (88.3%)
Constant score, mean + SD 82.5+94 85.1 £ 8.7 83.8 + 9.1
CC distance (mm), mean + SD 11.8+2.4 10.9 + 2.1 11.3+23
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TABLE-II
Comparison of functional and radiological outcomes between groups
Outcome Variable Group '\;:e(aCno:ngr)vative) Group B (ingtl‘;tive) Mean P_Value
Constant Score (3 months) 86.4 + 6.8 80.9x75 0.0003
CC Distance (mm) 121 +£23 98+ 1.9 0.0001
TABLE-III
Stratification of functional and radiological outcomes by age, side affected, and presence of arthritis
Constant Score CC Distance
Variable Category Treatment Group (n) (Mean + SD) P-Value (mm) (Mean +  P-Value
SD)
Age (years) 18-30 Conservative (n=16) 84.9 + 8.1 0.42 11.5+22 0.24
Operative (n=15) 87.2+7.6 10.6 +2.0
31-40 Conservative (n=20) 82.7+9.3 0.39 119+£25 0.15
Operative (n=19) 85.3+8.5 10.8 +2.2
41-50 Conservative (n=11) 80.4 +10.2 0.50 122+ 2.6 0.24
Operative (n=13) 83.1 £ 9.1 11.0+£23
Side Affected Dominant Conservative (n=29) 83.1 +9.0 0.23 11.7+23 0.08
Operative (n=31) 85.8+8.2 10.7 + 2.1
Non-dominant ~ Conservative (n=18) 81.6+9.8 0.43 12.0+25 0.28
Operative (n=16) 84.2 + 9.1 1.1 +£22
Presence of Arthritis Yes Conservative (n=6) 789+ 10.5 0.72 125+ 27 0.46
Operative (n=5) 81.2+9.6 11.3+24
No Conservative (n=41) 83.4+8.9 0.17 11.6+23 0.06
Operative (n=42) 86.0 + 8.1 10.7 £ 2.0

DISCUSSION

The findings of this prospective comparative
study add to the ongoing debate regarding
optimal management of Rockwood grade Il
acromioclavicular (AC) joint injuries. At 3 months,
patients treated conservatively demonstrated
superior functional recovery, with significantly higher
Constant scores than those undergoing hook plate
fixation. In contrast, operative treatment achieved
better radiological reduction as reflected by a lower
coracoclavicular (CC) distance. This functional-
radiologic trade-off is consistent with multiple meta-
analyses and randomized trials, which generally
show no clinically relevant long-term functional
advantage of surgery despite superior anatomical
alignment on imaging.''?

Recent systematic reviews restricted to type
Il injuries similarly report comparable Constant

scores between operative and non-operative care,
while confirming improved ACJ and CC distances
and distinct complication profiles in the surgical
group.'®'4162021 High-grade ACJ meta-analyses
that pool type llI-V injuries also find small statistical
advantages for surgery in Constant scores and
cosmesis, but faster return to work and fewer
implant-related complications with conservative
management.'?22 | .arge RCTs and cohort studies
further show no clear functional superiority of
surgery at 1-2 years. Still, higher revision and
complication rates and slower recovery, supporting
a conservative first strategy with selective surgery
for persistent symptoms.'s22:23.24

In  this prospective comparative study of
Rockwood Grade Ill AC joint injuries, non-operative
management produced significantly better early
functional results than hook plate fixation, despite
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less anatomic reduction. The mean Constant score
was 86.4 + 6.8 in the conservative group versus
80.9 + 7.5 after surgery (p = 0.0003). Conversely,
surgery achieved a smaller mean CC distance (9.8
£ 1.9mmvs 12.1 £ 2.3 mm, p = 0.0001), indicating
superior radiological restoration.

In another study, the Constant Score showed no
significant differences between operative and non-
operative approaches.?

A randomized controlled trial shows that both sur-
gical and non-surgical treatments for acute Grade
3 acromioclavicular dislocations have similar clinical
and functional outcomes after two years.

Although surgical treatment resulted in en-
hanced radiological reduction, the clinical advan-
tagedidnotcorrespondtomarkedlyimprovedfunction-
al scores. Structured physiotherapy as a non-oper-
ative treatment is a good first step. Surgery should
only be done in certain cases where symptoms are
still present, there are functional deficits, or the ath-
lete is very demanding.?®

Recent meta-analyses of isolated Rockwood |l
injuries report no significant difference in long-
term Constant scores between operative and
non-operative treatment (e.g., MD 4.82, 95%
Cl -6.42 to 16.06, p = 0.40; p = 0.31 in another
meta-analysis).’>'"® Similarly, several reviews and
RCT-based meta-analyses found non-significant
Constant score differences while showing surgery
clearly improves AC and CC distances (AC/CC
distance p < 0.05 or p = 0.00) '314.16-20

The large multicenter RCT by Tauber et al. (85
randomized, 78 analyzed; 2-year follow-up) showed
no significant Constant score difference at any time
point between groups, but a 17% revision rate after
surgery versus only 3% secondary stabilization
after initial non-operative care.'”® Another meta-
analysis of 10 trials (646 shoulders) likewise found
no significant differences in pain, strength, or
Constant/UCLA/DASH scores, but higher odds of
CC ligament ossification (OR 1.62, 95% CI 1.01-
2.61) and lateral clavicle osteolysis (OR 2.87, 95%
Cl 1.27-6.52) with surgery.'®

High-grade (lll-V) pooled analyses show only small
Constant score advantages for surgery (e.g., MD
2.38-3.14 points; p = 0.03), below clear clinical
relevance, while non-operative care yields faster
return to work (MD = 4 days earlier, p < 0.0001)
and fewer implant-related complications (OR ~7.2
for implant problems; OR 3.65 for infection).'” '8

Isolated series and older retrospective data
sometimes favor surgery; for example, Gstettner
et al. reported Constant scores of 90.4 vs 80.7
(p < 0.05), and CC distances 12.1 vs 15.9 mm
for operative vs conservative treatment with a
hook plate at ~34 months.?’ More recent RCT-
only and higher-quality syntheses, however,
generally support functional equivalence with better
radiographic alignment but more complications after
Surgery'13-20,22-26

According to another study, the 3-month results of
better functional scores with conservative treatment
(difference 5.5) are within this range. It points out
that, in the short run, the non-operative care could
be as effective or even more so than surgical
treatments without any hardware-related morbidity.
The simultaneously enhanced CC distance in the
operative group is similar to the uniform radiological
benefit observed in meta-analyses (e.g., CCD
significantly smaller in surgical groups at each
follow-up, p < 0.05 or p = 0.00).'3417

There are limitations to this study. 3 months of
follow-up is a brief period as compared to the 1-2
year horizon that is usually used to evaluate ACJ
outcomes. It was non-randomized and single-
center allocation, which might present a selection
bias and constrain generalizability in comparison
to multicenter RCTs. A single operative method
(hook plate) was compared, but more recent
studies indicate that more modern reconstructions
(coracoclavicular suspensory or graft-augmented)
could have different complications and functional
outcomes. Notable results like return to work/sport,
cosmetic contentment, and elaborate complication
rates, which are often highlighted in the literature,
were not obtained.

Future studies need to be based on powered
randomized controlled trials that directly compare
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conservative treatment with alternative surgical
methods (such as suspensory fixation and hybrid
reconstructions) in isolated grade lll injuries, and with
a minimum of 1-2 years follow-up. It is suggested
to use standardized reporting of patient-reported
outcomes, cosmetic satisfaction, time to return to
work/sport, and complication and revision rates to
enable effective comparison between studies and
to aid in the use of individualized, evidence-based
treatment algorithms.

CONCLUSION

It is concluded that in Rockwood Grade Il
acromioclavicular joint injuries, non-operative
management provides significantly better short-
term functional outcomes as evidenced by higher
Constant scores at 3 months, whereas operative
management with hook plate fixation results in
significantly superior radiological reduction as
indicated by a lower coracoclavicular (CC) distance.
Both treatment modalities demonstrated acceptable
outcomes, with consistent findings across different
age groups, side affected, and presence of arthritis.
Therefore, each approach offers distinct advantages,
and the desired balance between functional recovery
and anatomical restoration should guide the choice
of treatment.
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