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Take-Home Points
There was no difference in return to previous level of play between professional pitchers treated
nonoperatively and operatively for grade III AC separation.
MLB team physicians prefer nonoperative management for acute grade III AC joint separation in
professional pitchers.
The majority of MLB physicians do not use injections for nonoperative treatment of grade III AC
separations; however, use of orthobiologics (eg, PRP) is becoming more commonplace.
Persistent functional limitations and pain are the most common surgical indications for treatment of grade
III AC separation in high level throwing athletes.
If operative intervention is indicated for grade III AC separation, open coracoclavicular reconstruction and
adjunct distal clavicle excision are preferred by most MLB team physicians.
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Despite advancements in surgical technique and improved understanding of the physiology of throwing
mechanics, controversy persists regarding the preferred treatment for grade III acromioclavicular (AC) joint
separations.1-6 Nonsurgical management has demonstrated return to prior function with fewer complications.7

However, there is a growing body of evidence demonstrating that surgical intervention is associated with more
favorable outcomes8 and should be considered in patients who place high functional demands on their shoulders.9

The reported results on professional athletes in the literature remain ambivalent. Multiple small case
reports/series have reported successful nonoperative treatment of elite athletes.10-12 Not surprisingly, McFarland
and colleagues13 reported in 1997 that 69% of major league baseball (MLB) team physicians preferred
nonoperative treatment for a theoretical starting pitcher sustaining a grade III AC separation 1 week prior to the
start of the season. In contrast, reports of an inability to throw at a pre-injury level are equally commonplace.14,15

Nevertheless, all of these studies were limited to small cohorts, as the incidence of grade III AC separations in
elite throwing athletes is relatively uncommon.13,16

In this study, we re-evaluated the study performed by McFarland and colleagues13 in 1997 by surveying all active
MLB team orthopedic surgeons. We asked them how they would treat a grade III AC separation in a starting
professional baseball pitcher. The physicians were also asked about their personal experience evaluating
outcomes in these elite athletes. Given our improved understanding of the anatomy, pathophysiology, and surgical
techniques for treating grade III AC separations, we hypothesize that more MLB team physicians would favor
operative intervention treatment in professional baseball pitchers, as their vocation places higher demands on
their shoulders.

Materials and Methods
A questionnaire (Appendix A) was distributed to the team physicians of all 30 MLB teams. In addition to surgeon
demographics, including age, years in practice, and years of taking care of an MLB team, the initial section of the
questionnaire asked orthopedic surgeons how they would treat a theoretical starting pitcher who sustained a
grade III AC joint separation of the dominant throwing arm 1 week prior to the start of the season. Physicians who
preferred nonoperative treatment were asked whether they would use an injection (and what type), as well as
when they would allow the pitcher to start a progressive interval throwing program. Physicians who preferred
operative treatment were asked to rank their indications for operating, what procedure they would use (eg, open
vs arthroscopic or coracoclavicular ligament repair vs reconstruction), and whether the surgical intervention
would include distal clavicle excision. Both groups of physicians were also asked if their preferred treatment
would change if the injury were to occur at the end of the season.

The second portion of the questionnaire asked surgeons about their experience treating AC joint separations in
both starting pitchers and position players, as well as to describe the long-term outcomes of their preferred
treatment, including time to return to full clearance for pitching, whether their patients returned to their prior
level of play, and whether these patients had full pain relief. Finally, physicians were asked if any of the
nonoperatively treated players ultimately crossed over and required operative intervention.

Statistics
Descriptive statistics were used for continuous variables, and frequencies were used for categorical variables.
Linear regression was performed to determine the correlation between the physician’s training or experience in
treating AC joint separations and their recommended treatment. Fischer’s exact test/chi-square analysis was used
to compare categorical variables. All tests were conducted using 2-sided hypothesis testing with statistical
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significance set at P < .05. All statistical analyses were conducted with SPSS 21.0 software (IBM Corporation).

Results
A total of 28 MLB team physicians completed the questionnaires from 18 of the 30 MLB teams. The average age of
the responders was 50.5 years (range, 34-60 years), with an average of 18.2 years in practice (range, 2-30 years)
and 10.8 years (range, 1-24 years) taking care of their current professional baseball team. About 82% of the team
physicians completed a sports medicine fellowship. On average, physicians saw 16.6 (range, 5-50) grade III or
higher AC joint separations per year, and operated on 4.6 (range, 0-10) per year.

Nonoperative treatment was the preferred treatment for a grade III AC joint separation in a starting professional
baseball pitcher for the majority of team physicians (20/28). No correlation was observed between the physician’s
age (P = .881), years in practice (P = .915), years taking care of their professional team (P = .989), percentage of
practice focused on shoulders (P = .986), number of AC joint injuries seen (P = .325), or number of surgeries
performed per year (P = .807) with the team physician’s preferred treatment. Compared to the proportion
reported originally by McFarland and colleagues13 in 1997 (69%), there was no difference in the proportion of
team physicians that recommended nonoperative treatment (P = 1).

If treating this injury nonoperatively, 46.4% of physicians would also use an injection, with orthobiologics (eg,
platelet-rich plasma) as the most popular choice (Table 1). No consensus was provided on the timeframe to return
pitchers back to a progressive interval throwing program; however, 46.67% of physicians would return pitchers 4
to 6 weeks after a nonoperatively treated injury, while 35.7% would return pitchers 7 to 12 weeks after the initial
injury.

Most physicians (64.3%) cited functional limitations as the most important reason for indicating operative
treatment, followed by pain (21.4%), and a deformity (14.3%). About 65% preferred open coracoclavicular
ligament reconstruction. No physician recommended the Weaver-Dunn procedure or use of hardware (eg, hook
plate). Of those who preferred an operative intervention, 66.7% would also include a distal clavicle excision, which
is significantly higher than the proportion reported by McFarland and colleagues13 (23%, P = .0170). About 90% of
physicians would return pitchers to play >12 weeks after operative treatment.

If the injury occurred at the end of the season, 7 of the 20 orthopedists (35%) who recommended nonoperative
treatment said they would change to an operative intervention. Eighteen of 28 responders would have the same
algorithm for MLB position players. Team physicians were less likely to recommend operative intervention in
position players due to less demand on the arm and increased ability to accommodate the injury by altering their
throwing mechanics.

Eighteen (64%) of the team physicians had treated at least 1 professional pitcher with a grade III AC separation in
his dominant arm, and 11 (39.3%) had treated >1. Collectively, team physicians had treated 15 professional
pitchers operatively, and 51 nonoperatively; only 3 patients converted to operative intervention after a failed
nonoperative treatment.

Of the pitchers treated operatively, 93.3% (14) of pitchers returned to their prior level of pitching. The 1 patient
who failed to return to the same level of pitching retired instead of returning to play. About 80% (12) of the
pitchers had full pain relief, and 93.3% (14) had full range of motion (ROM). The pitcher who failed to regain full
ROM also had a concomitant rotator cuff repair. The only complication reported from an operative intervention
was a pitcher who sustained a coracoid fracture 10 months postoperatively while throwing 100 mph. Of the
pitchers treated nonoperatively, 96% returned to their prior level of pitching, 92.2% (47) had full complete pain
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relief when throwing, and 100% had full ROM. No differences were observed between the proportion of pitchers
who returned to their prior level of pitching, regained full ROM, or had full pain relief in the operative and
nonoperative groups (Table 2).

Discussion
Controversy persists regarding the optimal management of acute grade III AC separations, with the current
available evidence potentially suggesting better cosmetic and radiological results but no definite differences in
clinical results.1-6,17,18 In the absence of formal clinical practice guidelines, surgeons rely on their own experience
or defer to the anecdotal experience of experts in the field. Our initial hypothesis was false in this survey of MLB
team physicians taking care of overhead throwing athletes at the highest level. Our results demonstrate that
despite improved techniques and an increased understanding of the pathophysiology of AC joint separations,
conservative management is still the preferred treatment for acute grade III AC joint separations in professional
baseball pitchers. The proportion of team physicians recommending nonoperative treatment in our series was
essentially equivalent to the results reported by McFarland and colleagues13 in 1997, suggesting that the
pendulum continues to favor conservative management initially. This status quo likely reflects both the dearth of
literature suggesting a substantial benefit of acute operative repair, as well as the ability to accommodate with
conservative measures after most grade III AC injuries, even at the highest level of athletic competition.

These results are also consistent with trends from the last few decades. In the 1970s, the overwhelming
preference for treating an acute complete AC joint separation was surgical repair, with Powers and Bach10

reporting in a 1974 survey of 163 chairmen of orthopedic programs around the country that 91.5% advocated
surgical treatment. However, surgical preference had reversed by the 1990s. Of the 187 chairmen and 59 team
physicians surveyed by Cox19 in 1992, 72% and 86% respectively preferred nonoperative treatment in a theoretical
21-year-old athlete with a grade III AC separation. Nissen and Chatterjee20 reported in 2007 on a survey of all
American Orthopaedic Society for Sports Medicine surgeons (N = 577) and Accreditation Council for Graduate
Medical Education orthopedic program residency directors (N = 87) that >80% of responders preferred
conservative measures for this acute injury. The reversal of trends has also been corroborated by recent
multicenter trials demonstrating no difference in clinical outcomes between operative and nonoperative treatment
of high grade AC joint dislocations, albeit these patients were not all high level overhead throwing athletes.17,18

The trends in surgical interventions are notable within the smaller subset of patients who are indicated for
operative repair. Use of hardware and primary ligament repair, while popular in the surveys conducted in the
1970s10 and 1990s13 and even present in Nissen and Chatterjee’s20 2007 survey, were noticeably absent from our
survey results, with the majority of respondents preferring open coracoclavicular ligament reconstruction. The
role of distal clavicle excision has also expanded, from 23% of team physicians recommending it in 199713 to 57%
to 59% in Nissen and Chatterjee’s20 2007 survey, to 66.7% in our series. This trend is not surprising as several
recent cadaveric biomechanical studies have demonstrated that not only do peak graft forces not increase
significantly,21 the anterior-posterior and superior-inferior motion at the AC joint following ligament reconstruction
is maintained despite resection of the lateral clavicle.22 Additionally, primary distal clavicle excision may prevent
the development of post-traumatic arthritis at the AC joint and osteolysis of the distal clavicle as a possible pain
generator in the future.23 However, some respondents cautioned against performing a concomitant distal clavicle
excision, as some biomechanical data demonstrate that resecting the distal clavicle may lead to increased
horizontal translation at the AC joint despite intact superior and posterior AC capsules.24 Professional baseball
pitchers may also be more lax and thus prone to more instability. Primary repair or reconstruction may not always
lead to complete pre-injury stability in these individuals. This subtle unrecognized instability is hard to diagnosis
and may be a persistent source of pain; thus, adding a distal clavicle excision may actually exacerbate the
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instability.

The nuanced indications for operative intervention, such as the presence of associated lesions were not captured
by our survey.25 While most team physicians cited functional limitations as their most common reason for offering
surgery, several MLB orthopedic surgeons also commented on evaluating the stability of the AC joint after a grade
III injury, akin to the consensus statement from the International Society of Arthroscopy, Knee Surgery and
Orthopaedic Sports Medicine (ISAKOS) Upper Extremity Committee26 in 2014 that diversified the Rockwood
Grade III AC joint separation into its IIIA and IIIB classifications. The ISAKOS recommendations include initial
conservative management and a second evaluation (both clinical and radiographic) for grade III lesions 3 to 6
weeks after the injury. However, as professional baseball is an incredibly profitable sport with an annual revenue
approaching $9.5 billion27 and pitching salaries up to $32.5 million in 2015, serious financial considerations must
be given to players who wish to avoid undergoing delayed surgery.

This study has shortcomings typical of expert opinion papers. The retrospective nature of this study places the
data at risk of recall bias. Objective data (eg, terminal ROM, pain relief, and return to play) were obtained from a
retrospective chart review; however, no standard documentation or collection method was used given the number
of surgeons involved and, thus, conclusions based on treatment outcomes are imperfect. Another major weakness
of this survey is the relatively small number of patients and respondents. An a priori power analysis was not
available, as this was a retrospective review. A comparative trial will be necessary to definitively support one
treatment over another. Assuming a 95% return to play in the nonoperatively treated group, approximately 300
patients would be needed in a prospective 2-armed study with 80% power to detect a 10% reduction in the
incidence of return to play using an alpha level of 0.05 and assuming no loss to follow-up. This sample size would
be difficult to achieve in this patient population.

However, compared to past series,13 the number of professional baseball players treated by the collective
experience of these MLB team physicians is the largest reported to date. As suggested above, the rarity of this
condition in elite athletes precludes the ability to have matched controls to definitively determine the optimal
treatment, which may explain the lack of difference in the return to play, ROM, and pain relief outcomes. Instead,
we can only extrapolate based on the collective anecdotal experience of the MLB team physicians.

Conclusion
Despite advances in surgical technique and understanding of throwing mechanics, the majority of MLB team
physicians preferred nonoperative management for an acute grade III AC joint separation in a professional
baseball pitcher. Open coracoclavicular ligament reconstruction was preferred for those who preferred operative
intervention. An increasing number of orthopedic surgeons now consider a distal clavicle excision as an adjunct
procedure.

This paper will be judged for the Resident Writer’s Award.
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Figures/Tables
Figures / Tables: 

Table 1. Treatment Preferences of Grade III AC Separation by MLB Team Physicians

Nonoperativea

Yes injection 13 (46.4%)
Cortisone 3 (23.1%)
Orthobiologic 10 (76.9%)
Local anesthetic (eg, lidocaine) 1 (7.7%)
Intramuscular toradol 3 (23.1%)
No injection 15 (53.6%)
Operativea

Open coracoclavicular ligament repair 3 (13.0%)
Open coracoclavicular ligament reconstruction 15 (65.2%)
Arthroscopic reconstruction with graft 6 (26.1%)
Arthroscopic repair with implant (ie, tight-rope) 2 (8.7%)
Distal clavicle excisionb 16 (66.7%)
Would not intervene operatively 5 (17.9%)
  

aRespondents were allowed to choose more than 1 treatment in each category. bChosen as an adjunct
treatment.

Abbreviations: AC, acromioclavicular; MLB, major league baseball.

Table 2. Outcomes of Treatment of Grade III AC Separation in 58 Professional Baseball Players

 Operative NonoperativeP-value
Return to same level of play 14/15 (93.3%) 49/51 (96%) 0.54
Full pain relief 12/15 (80%) 47/51 (92.2%) 0.19
Full ROM 14/15 (93.3%) 51/51 (100%) 0.23

Abbreviations: AC, acromioclavicular; ROM, range of motion.
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