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Functional Outcomes of Type V
Acromioclavicular Injuries With
Nonsurgical Treatment

Abstract

Introduction: This study investigated nonsurgical management of type
V acromioclavicular (AC) injuries to determine functional outcomes and
to attempt to identify factors associated with positive results.
Methods: In a retrospective chart review, patients with radiographic and
clinical evidence of type V AC injuries per the Rockwood classification
were included in the study. Patients treated nonsurgically for$6 months
were considered eligible for analysis. Functional outcomes were
assessed using Disabilities of the Arm, Shoulder, and Hand (DASH) and
American Shoulder and Elbow Surgeons (ASES) scores.
Results: Twenty-two patients with a mean age of 42.2 6 12.8 years
were included in the study. The average coracoclavicular distance at
the time of presentation was 26.3 mm (1199%). Mean DASH and
ASES scores were 27.8 6 17.7 and 62.8 6 17.1, respectively, at an
average of 34 months from the time of injury. Patients with normal
DASH (#10) and ASES (.92) scores were younger than those with
abnormal scores. At final assessment, 77% of the patients were
currently working, with nine patients performing manual labor.
Conclusion: Following nonsurgical management of type V AC injuries,
most patients are able to return to work but have limited functional
outcome scores. A small subset of patients with type V AC injuries can
achieve normal functional outcomes with nonsurgical management.
Level of Evidence: Level IV, Case Series

Acromioclavicular (AC) injuries are
among the most common shoul-

der injuries encountered by orthopae-
dic surgeons.1 A major challenge in
treating AC injuries is determining
the necessity of surgical interven-
tion. Types I and II AC injuries, as
defined by the Rockwood classifi-
cation system, are universally treated
nonsurgically, whereas most sur-
geons recommend surgical interven-
tion for types IV, V, and VI.2-4

Treatment of type III injuries remains
controversial; most surgeons advo-
cate for a trial of nonsurgical man-
agement, whereas others recommend

surgical intervention, particularly for
overhead athletes and laborers.3,5-7

Schlegel et al8 demonstrated that
nonsurgical management of type III
injuries resulted in favorable subjective
outcomes in 16 of 20 patients (80%).
Similarly, a recent meta-analysis com-
paring surgical and nonsurgical
management of type III AC injuries
demonstrated no substantial differ-
ences in strength, pain, throwing abil-
ity, and incidence of AC joint arthritis.9

Although nonsurgical management
may be successfully used for type III
injuries, the consensus from the ortho-
paedic surgery community generally
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suggests that types IV through VI
injuries should be repaired surgically
unless comorbid factors preclude a
patient from surgery.2-4 This recom-
mendation is largely based on expert
opinion because of a paucity of data
investigating functional outcomes fol-
lowing nonsurgical management of
types IV through VI AC injuries.
In this study, our primary objective

was to determine the functional out-
comes of type V AC injuries treated
nonsurgically. Our secondary objec-
tive was to identify injury and patient
characteristics that lead to improved
functionaloutcomes.Wehypothesized
that younger patients, nonlaborers,
and patients with injuries sustained to
thenondominantextremitywouldhave
higher functional outcome scores.

Methods

Institutional Review Board approval
was obtained for this study. A regis-
try containing all patients presenting
to the Los Angeles County1USC
Medical Center, a level I trauma cen-
ter, between January 1, 2010 and
January 1, 2015 was analyzed retro-
spectively to identify patients for study
inclusion. Inclusion criteria consisted
of skeletally mature patients with type
V AC injuries with $6 months of
nonsurgical management that included
a short period of immobilization and
then physical therapy for shoulder
range of motion, periscapular stabili-
zation, and strengthening exercises.
Exclusion criteria included patients
with ipsilateral upper extremity frac-
tures or concomitant soft-tissue
injuries (ie, rotator cuff tears, labral
injuries), those with metabolic bone
disease, surgical reconstruction, or
inadequate documentation, and skel-
etally immature patients. To be eligi-
ble, patients must have been evaluated
by the orthopaedic service, either in
the emergency department or the
clinic, and have had radiographic and
physical examination findings that are
consistent with a type V AC injury.

Type V AC injuries were defined
using the Rockwood classification sys-
tem10 (Table 1). Type V AC injuries
are classified as complete ruptures of
the AC and coracoclavicular (CC)
ligaments, as well as disruptions of the
AC joint capsule and the deltotrapezial
fascia. On AP radiographs, the CC
distance is.100% of the contralateral
side, with translation of the distal
clavicle superiorly (Figure 1). Radio-
graphic imaging series of the shoulder
and clavicle were obtained for all
patients. The initial Rockwood clas-
sifications were determined by the
patient’s radiographic and physical
examination findings at the time of
presentation. The radiographs of all
eligible patients were subsequently
reviewed by two blinded, board cer-
tified orthopaedic shoulder surgeons
(G.F.H., R.O.). To be included in the
study, both reviewers must have
independently designated the
injuries as type V per the Rockwood
classification system.
Per protocol, all patients with type

VAC injuries were initially counseled
about the risks, benefits, and alter-
natives to surgical fixation for their
injury, and if desired, were placed on
the surgical scheduling list for elective
AC reconstruction. All patients were
treated with a short period of sling
immobilization for 1 to 3 weeks and
were referred to physical therapy for
shoulder range ofmotion, periscapular
stabilization, and strengthening exer-

cises. Patientswere then transitioned to
ahomeexerciseprogramwhendeemed
appropriate by the physical therapist.
Reasons for the choice of nonsurgical
management of these injuries included
patient preference (18%), lack of elec-
tive operating roomavailability (68%),
and psychosocial factors (14%), such
as failure to comply with follow-up
appointments, incarceration, anddrug/
alcohol abuse.
Patient demographics, including

age, hand dominance, tobacco use,
occupation, as well as injury factors,
such as mechanism, and time from
injury to assessment were recorded.
Radiographic measurements (ie, CC
distance) were obtained at the time of

Table 1

Rockwood Classification System of Acromioclavicular Joint Injuries

Type
AC

Ligaments
CC

Ligaments
Deltotrapezial

Fascia
CC Distance
Increase

I Sprained Intact Intact Normal (8.1 mm)

II Torn Sprained Intact ,25%

III Torn Torn Disrupted 25% to 100%

IV Torn Torn Disrupted Increased

V Torn Torn Disrupted .100%

VI Torn Torn Disrupted Decreased

AC = acromioclavicular, CC = coracoclavicular

Figure 1

AP radiograph of the shoulder
demonstrating a type V
acromioclavicular injury
(coracoclavicular distance =
32.69 mm).
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presentation and at last follow-up. All
patients were contacted by a trained
research assistant, and functional
scores were generated using two veri-
fied measures: Disabilities of the Arm,
Shoulder, and Hand (DASH)11 and
American Shoulder and Elbow Sur-
geons (ASES).12 Univariate analyses
were performed to identify potential
factors associated with improved
functional outcome scores. A Student
t-test was used for statistical analysis,
with significance set at P ,0.05.

Results

Our study identified 47 patients with
type V AC injuries over the 5-year

period, of which 22 met the inclusion
criteria and were treated with at least
6 months of nonsurgical management.
The cohort consisted of 21 men and 1
woman, with a mean age of 42.2 6
12.8 years (range, 21 to 61 years) at
the time of injury. All injuries were
secondary to a direct blow to the
shoulder. The injuries most frequently
resulted from bicycle accidents, assault,
or falls as seen in the Appendix (Sup-
plemental Digital Content 1, http://
links.lww.com/JAAOS/A5). Seven of
22 patients (32%) were active tobacco
users. The mean CC distance at the
time of presentation was 26.3 mm or
1199% of the contralateral extremity.
Eighteen of 22 patients (94%) with
serial radiographs had a decrease in

CC distance at final follow-up. The
mean difference in CC distance at the
time of last follow-up was 27.2 6
4.2 mm (range, 213.3 to 1.0 mm) at
an average of 7.7 months from the
initial radiographs (Table 2).
The average time from injury to

assessment of functional outcome
was 34.36 16.9 months (range, 6 to
65 months). The mean DASH score
was 27.8 6 17.7 (range, 4.2 to 59.5)
and mean ASES score was 62.8 6
17.1 (range, 31.7 to 95.0). Of the 22
patients, 5 (23%) had a normal
DASH score (# 10), and 2 (9%) had a
normal ASES score (.92). Patients
with normal DASH scores were
younger (mean age, 32.56 9.1 years)
than those patients with abnormal
scores (mean age, 45.1 6 12.5 years),
and their average time from injury to
assessment was 39.5 months. Patients
with normal ASES scores were also
younger (mean age, 28.86 2.6 years)
than those with abnormal scores
(mean age, 43.6 6 12.6 years), and
their average time from injury to
assessment was 38.8 months. Func-
tional outcomes in patients aged ,40
years were better than those aged.40
years at the time of injury for both
DASH (P = 0.088) and ASES (P =
0.079) scores (Table 3). The Pearson
correlation coefficients between age
versus DASH scores and age versus
ASES scores were R = 0.36 and R =
-0.42, respectively (Figures 2 and 3).
At the time of assessment, 17 of 22

patients (77%) were currently work-
ing, with 9 patients (41%) performing
manual labor. All patients who were
working at the time of injury had re-
turned to work at the time of assess-
ment. Four patients were unemployed
and one was retired at the time of
injury and assessment. Patients with
an occupation in manual labor had
lower DASH scores (P = 0.045) and
higher ASES scores (P = 0.086)
compared with nonlaborers. Of note,
manual laborers were substantially
younger with an average age of
35.5 6 12.1 years versus an average

Table 2

Patient Characteristics

Factor Outcome

Sex 21 male, 1 female

Mean age at time of injury 42.26 12.8 years

Dominant extremity injured 12 yes, 11 no

Manual laborer 9 yes, 13 no

Mean CC distance at time of presentation 26.36 5.2 mm (1199%)

Mean change in CC distance at last follow-up 27.2 6 4.2 mm

Mean time from injury to assessment 34.3 6 16.9 months

CC = coracoclavicular

Table 3

American Shoulder and Elbow Surgeons and Disabilities of the Arm,
Shoulder, and Hand Scores Based on Patient Factors

Factor DASH (N) P Value ASES (N) P Value

Injured Extremity
Dominant 27.66 18.5 (12) 0.956 61.66 15.9 (12) 0.747

Nondominant 28.06 17.6 (10) 64.06 19.2 (10)

Age
,40 years 18.66 18.8 (8) 0.088 72.7 6 20.5 (8) 0.079

.40 years 33.06 15.4 (14) 57.16 12.3 (14)

Laborer
Yes 18.56 17.2 (9) 0.045 70.2 6 15.0 (9) 0.086

No 34.16 15.7 (13) 57.76 17.1 (13)

ASES = American Shoulder and Elbow Surgeons, DASH = Disabilities of the Arm, Shoulder, and
Hand
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age of 45.7 6 12.8 years for non-
laborers (P = 0.048). There were no
marked differences in functional
outcomes related to hand dominance,
tobacco use, time from injury to
assessment, or CC distance.

Discussion

To our knowledge, this is the largest
case series examining functional out-
comes of purely type V AC injuries
treated without surgery. Our study
finds that most patients with type V
AC injuries treatedwithout surgery do
not achieve normal functional out-
comes. However, our study identified
a small subset of patients (9%to23%)
who achieved normal functional
outcome scores with physical ther-
apy alone. Nearly all published
recommendations call for surgical
intervention for the management of
Rockwood type V AC injuries, but
little research has been performed
on the nonsurgical functional out-
comes of these injuries.2-5,10,13,14

Natural progression studies are cru-
cial to the decision-making process
involved with surgical intervention,
as seen in the paradigm shift toward
nonsurgical management of type III
AC injuries.
Several studies have examined the

functional outcomes of nonsurgical
versus surgical management of type
III AC injuries, with attention toward
return to sport and work.6,9,14

Phillips et al14 demonstrated in their
meta-analysis that patients with type
III AC dislocations treated with
nonsurgical management returned to
work sooner and had fewer sick days
than those treated with surgery.
Similarly, in a comparison of surgi-
cal and nonsurgical management of
type III AC injuries, Smith et al9 re-
ported that patients managed non-
surgically had fewer days of sick
leave and no difference in strength,
pain, and throwing ability compared
with those who were managed sur-

gically. In a recent randomized con-
trolled trial that compared types III,
IV, and V AC injuries treated with
hook plate fixation versus physical
therapy, nearly identical DASH
scores were seen at 2 years for both
surgical (DASH = 5) and nonsurgical
interventions (DASH = 6).15 This

level I study did not quantify the
number of type III versus type V
injuries included in each group, thus
making conclusions difficult on purely
type V injuries. In addition, a small
randomized controlled trial with
an 18-year follow-up showed no
substantial difference in functional

Figure 2

Scatter plot graph demonstrating age versus Disabilities of the Arm, Shoulder,
and Hand (DASH) score.

Figure 3

Scatter plot graph demonstrating age versus American Shoulder and Elbow
Surgeons (ASES) score.

Taylor R. Dunphy, MD, et al

October 2016, Vol 24, No 10 731

Copyright ª the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.



outcomes between surgical and non-
surgical management of both type III
and type V injuries.16 These recent
findings help support the need for
research regarding the nonsurgical
management of purely type V injuries.
We chose to analyze the functional

outcomes of nonsurgical management
of type V AC injuries with the DASH
and ASES scores because they are val-
idated measures of shoulder function
that can be applied to a wide range of
patients.11,12,17 In addition, the DASH
and ASES scores have been widely
used in previous studies and they
allow for easy comparison with our
series. Hunsaker et al18 reported that
the normal value for the DASH score
in the general population is 10.1 with
a standard deviation of 14.68. Simi-
larly, Sallay and Reed19 showed that
the normal ASES score in the asymp-
tomatic population was 92.2 with a
standard deviation of 14.5. Little data
are currently available on the func-
tional scores after nonsurgical man-
agement of type V injuries. On a
whole, the functional outcome scores
in our patients were moderate, with
average DASH and ASES scores of
27.8 and 62.8, respectively, at an
average of 34 months from injury.
Five of 22 patients (23%) had normal
DASH scores (,10.1), and 10 of 22
(45%) were within one standard
deviation of the normal score. For
ASES scores, 2 of 22 patients (9%)
had normal values (.92), and 4 of
22 (18%) were within one standard
deviation. These numbers are slightly
higher than previous functional
assessments by Bannister et al,13 in
which patients with severe AC dis-
locations (ie, .2 cm displacement)
had 20% good or excellent results
with nonsurgical management.
In the many studies reporting surgi-

cal outcomes of purely type V injuries,
DASHandASES scores are universally
near normal ranges postoperatively.
Virtanen et al20 examined type V
injuries in 50 patients treated with
Kirschner wire fixation at .18 years

after surgery and found an average
DASH score of 5.1. Similarly, Nicolas
et al21 studied type V injuries treated
with CC ligament reconstruction, and
with a minimum 1-year follow-up,
patients had an average ASES
score of 96. Eschler et al22 published
outcomes of hook plate fixation
versus polydioxansulfate augmen-
tation for type V injuries, and found
DASH scores of 8 and 3.4, respec-
tively, at an average 31-month
follow-up. Although surgery offers
excellent functional outcomes for
most patients, surgical complica-
tions of type V AC injuries are well
documented in the literature, with
overall complication rates of up to
30%.5 Virtanen et al23 published a
study on a cohort of 25 patients with
type V injury treated with CC recon-
struction, and although the average
DASH score was 14 at 4-year follow-
up, 11 patients had clinically unstable
AC joints, 14 had evidence of osteol-
ysis, 3 had clavicle fractures, and 2 had
wound infections. Eschler et al22 found
an 18.5% rate of acromial osteolysis
and a 7% rate of superficial wound
infections requiring revision surgery
after type V reconstruction with hook
plates. These high rates of complica-
tions have economic, physical, and
psychological effects on the patient.
Thus, the surgeon must determine
whether surgical intervention for
patients with a type V AC injury
warrants the risk of potential seri-
ous health problems and costs asso-
ciated with surgical complications.
One of the most crucial determi-

nants of whether or not to offer sur-
gery is the classification of an AC
injury as type III versus type V, which
is largely determined by the CC dis-
tance found onAP radiographs.3 The
interobserver and intraobserver reli-
ability of the Rockwood classifica-
tion has been shown to be good to
excellent in distinguishing type III
injuries from type V.24-26 The normal
CC distance is 8 6 0.17 mm, whereas
type III injuries are classified by an

increase of 25% to 100% in CC dis-
tance and type V injuries are classified
by a CC distance of .100%.10,27 The
assumption is that in type III injuries,
the lower CC distance allows for
healing, whereas the larger CC dis-
tance in type V injuries does not.
Many studies of type V AC injuries

have identified preoperative and post-
operativeCCdistances,but there is little
information about the natural pro-
gression of CC distance in nonsurgical
management. In type V injuries, surgi-
cal treatment has been shown to reli-
ably reduce or even overreduce the CC
distance, but recent studies have shown
that an interval increase in CC distance
over time develops in a large number of
these patients.15,20-23,28-30 An inter-
val increase in CC distance has been
shown to occur in some form,
regardless of surgical technique, and
has been demonstrated with tight-
rope, Kirschner wire, hook plate, and
ligament reconstructions.15,20-23,28-30

Scheibel et al29 published a series on
28 patients with type V AC injury
treated with arthroscopic tightrope
reconstruction of the AC and CC
ligaments. At 2-year follow-up, the
cohort had good clinical results but
.40% of patients had radiographic
evidence of recurrent instability.
Similarly, in the study by Eschler
et al,22 10% of patients had complete
loss of reduction (ie, CC distance
.100%) and 8% had partial loss of
reduction postoperatively. Surpris-
ingly, these results did not correlate
to worse clinical outcomes. In our
study we examined the natural pro-
gression of CC distance from the time
of presentation to last follow-up.
Unlike patients treated surgically, no
patient in our series achieved a nor-
mal CC distance with nonsurgical
management; however, 94% of our
patients had a decrease in CC dis-
tance at final radiographic follow-up,
with the CC distance decreasing by
an average of 7.2 mm over a mean
period of 7.7 months. This finding
suggests type V AC injuries have the
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potential to partially reduce without
surgery, similar to type III injuries.
Our study demonstrated that some

patientswith typeVAC injury achieve
normal functional outcome scores
with nonsurgical management at
nearly 3 years from injury. We at-
tempted to identify prognostic factors
(eg, age, hand dominance, occupa-
tion, CC distance) that correlated to
improved functional outcomes. In our
patients, occupation as a laborer lead
to significantly better DASH scores at
the time of assessment (P = 0.045).
ASES scores were also better for
laborers but did not reach signifi-
cance (P = 0.086). Other than occu-
pation, all other prognostic factors
tested did not substantially lead to
improved functional outcome scores.
We noted a trend toward improved
DASH and ASES scores with younger
age at the time of injury. In addition,
we analyzed the five patients with
normal DASH scores on assessment;
their average age of 32.5 years was
significantly younger than the aver-
age age of 45.1 years for the abnor-
mal DASH score group (P = 0.036).
The same was true for those patients
with normal ASES scores. Likewise,
the nine patients performing manual
labor were significantly younger than
the nonlaborers. Although we do not
have direct physical assessments at
time of follow-up, we can infer by
the ability to maintain employment in
manual labor that these nine patients
have recovered adequate shoulder
strength, range of motion, and endur-
ance. We propose the improved func-
tional outcome scores are potentially
the result of an increased ability to
strengthen and rehabilitate the injured
shoulder in younger patients.
Our study was successful in identi-

fying and assessing the functional
status of a unique subset of shoulder
patients, but given its reliance on
retrospective and questionnaire data,
it has several limitations. Patientswere
identified with a chart and radiology
database search, with all initial clini-

cal information being gathered from
consultation and clinic notes. Because
of the limitations of our county health
system, we were unable to bring all
patients to the clinic for a complete
standardized functional assessment at
the time of presentation and follow-
up. The incorporation of physical
examination testing (eg, Constant
score) may have provided a more
accurate assessment of true shoulder
function. Furthermore, the inclusion
of a surgical group in this population
would have significantly strengthened
our study; however, because of the
limited availability for elective cases at
our hospital system, very few type V
injuries are treated surgically. Like
many studies in this population of
patients, the small size of our cohort
makes prognostic factors and statisti-
cal conclusions difficult to assess
accurately. For example, we observed
that patients with normal DASH and
ASES scores were significantly youn-
ger than those with abnormal scores,
but with an n = 5 and n = 2, respec-
tively, a larger sample size is needed
before accurate guidelines can be
published on age cut-offs for the
nonsurgical management of these
injuries. An additional limitation to
our study was that our nonsurgical
intervention did not have a pre-
determined period of immobilization
or physical therapy protocol. Each
patient was treated on a case-by-case
basis, with physical therapists deter-
mining home versus formal regimens
for each patient. Although this rep-
resents “real world” medicine, the
lack of a uniform nonsurgical treat-
ment algorithm makes it more diffi-
cult to assess why some patients had
better functional outcomes than oth-
ers. Lastly, functional assessments
were performed at one time point; if
the data of the Canadian Orthopae-
dic Trauma Society are accurate, the
expectation would be to see contin-
ued improvement in DASH and ASES
scores over the first 2 years from the
time of injury.15 This may have led to

an underrepresentation of the func-
tional outcomes of the patients as-
sessed at ,2 years from injury.

Summary

Our study helps illustrate the natural
progression of type V AC injuries in
patients who undergo nonsurgical
management. Most patients with type
V AC injury who are treated non-
surgically are able to return to work
but have limited functional outcome
scores. However, a small subset of
patients can achieve normal functional
outcome scores with nonsurgical man-
agement. Given the rarity of non-
surgical management of these injuries,
it is difficult to assess why this subset
has improved outcomes. Our data
suggest that younger age may lead to
higher functional outcome scores,
but more studies are needed to con-
firm this theory. Our data are not
intended to refute the current con-
sensus that surgical reconstruction is
the best treatment of these injuries;
however, it does provide more infor-
mation for surgeons and patients.
Given the potential costs and risks of
surgical intervention, further research
on a nonsurgical management algo-
rithm for type V AC injuries is
warranted.
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