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Surgically Treated Pectoralis Major Tears Impact the
Play and Performance of National Football League

Athletes

Hassan Farooq, M.D., Nickolas G. Garbis, M.D., Ryan Moossighi, B.S., Rachel Lam, B.S.,

Elizabeth Cho, M.D., and Dane H. Salazar, M.D., M.B.A.
Purpose: To evaluate the return-to-play rate and performance level changes in National Football League (NFL) athletes
after a surgically treated pectoralis major muscle (PMM) tear. Methods: A descriptive epidemiologic study was con-
ducted. All NFL players from 1933 to 2013 were reviewed for surgically treated PMM tears. Age at injury, height, weight,
body mass index, date of injury, position played, draft selection, and total seasons played were recorded. Return to play
was assessed for the entire cohort, as well as by position. Performance analysis before and after injury was also conducted
for the entire cohort, as well as by position and draft selection. Data analysis was performed with the paired-samples t test,
with P < .05 considered statistically significant. Results: Our review of 80 NFL seasons from 1933 to 2013 provided a total
of 55 instances of PMM tears. All instances occurred between the time frame of 2004 and 2012. After exclusions, 24
instances unique to 24 NFL athletes were confirmed by 2 separate investigators and these athletes were included as our
final study cohort. Of the 24 players identified to have a surgically repaired PMM tear, 20 (83%) returned to play. The
mean return-to-play period was 302 � 128 days. The mean difference in performance scores before versus after PMM
injury was 171.33 and was statistically significant, with P ¼ .0330. Conclusions: In this study, there was an 83% return-
to-play rate after surgical repair of PMM tears. Although we found a statistically significant decrease in player performance
after surgery, this difference was no longer seen after players were stratified by position type and draft
selection. Level of Evidence: Level IV, therapeutic case series.
njury to the pectoralis major muscle (PMM) is
Iinfrequent, with 1 study reporting an incidence of
just under 400 injuries over a 200-year period.1 How-
ever, this injury has become more common recently.2,3

Previous epidemiologic studies have described this
injury to mostly impact middle-aged men who partake
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in vigorous activities such as weightlifting or contact or
collision sports.4,5 The mechanism of injury (MOI)
usually involves the arm in an eccentric position and
under maximum amounts of tension.5 A less
commonly reported MOI has been associated with
direct trauma to the chest or arm region. The injury can
commonly be isolated to the muscle insertion site or
myotendinous junction of the PMM.1,2,6 Because high-
performance athletes routinely participate in training
regimens designed to optimize strength and speed, they
may be at a greater risk for PMM tears that subse-
quently require surgical repair.2,3,5

The PMM plays an important role in elevation and
internal rotation of the arm, which commonly are the
planes of motion required to push and tackle during
competitive football play.1 Consequently, the integrity
and preservation of PMM function are crucial for Na-
tional Football League (NFL) athletes to perform at
their best and meet the highly physical demands of
their sport.2

Injury to the PMM has different implications for an
athlete depending on the position playeddfor example,
players who rely on repetitive movements from their
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Table 1. Cohort Descriptive Statistics

Patient No. Date of Injury
Total

Seasons
Specific
Position

Draft
Selection

1 September 26, 2004 5 LB 111
2 November 3, 2004 20 LB 5
3 August 31, 2004 10 DG 33
4 November 6, 2005 12 DE 86
5 October 25, 2005 6 DB 62
6 November 14, 2005 11 DG 111
7 October 11, 2006 14 LB 36
8 November 28, 2007 11 RB 5
9 April 25, 2008 9 DG 33
10 September 10, 2008 9 DG 128
11 October 20, 2009 10 LB 34
12 October 18, 2009 6 LB 45
13 August 31, 2010 9 OG 176
14 December 7, 2010 12 LB 98
15 October 25, 2011 3 RB 42
16 October 12, 2011 11 DE 1
17 November 19, 2011 12 DT 33
18 August 30, 2011 4 DL 52
19 December 6, 2011 11 DT 6
20 May 10, 2012 4 DL 21
21 October 24, 2005 8 DB 22
22 July 16, 2007 2 DB 178
23 December 21, 2009 8 LB 106
24 October 3, 2010 4 LB Undrafted

DB, defensive back; DE, defensive end; DG, defensive guard; DL,
defensive lineman; DT, defensive tackle; LB, linebacker; OG, offensive
guard; RB, running back.
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upper extremities and are significantly impaired by an
injury to their PMM. These injuries may have impli-
cations beyond athlete performance, affecting career
longevity and thus potential earnings for the athlete.
Although return to play and performance after injury

to the anterior cruciate ligament and ulnar collateral
ligament have been thoroughly studied, to date there is
a paucity of literature on PMM injuries. In 2014, Tarity
et al.7 evaluated the incidence of complete PMM rup-
tures in NFL athletes and reported a total of only 10
Fig 1. Incidence of surgically treated pectoralis major tears in Na
incidents. However, a subsequent study published in
2021 reported 58 incidents in NFL athletes.8 This study,
by Wise et al., also assessed incidence, return to play,
and performance of athletes after PMM injury.
The purpose of this study was to evaluate the return-

to-play rate and performance level changes in NFL
athletes after a surgically treated PMM tear. We hy-
pothesized that the return-to-play rate would be high
and that the performance level, before and after injury,
would not differ in patients with surgically treated
PMM tears.
Methods
A descriptive epidemiologic study was conducted of

all athletes who played in the NFL from 1933 to 2013
(80 seasons). All player movements to and from the
injury reserved list and those who were reported to
have missed games specifically because of injuries were
reviewed for PMM tears using a publicly available
archive, https://www.prosportstransactions.com. After
the identification of PMM tears, all injuries were
reviewed for treatment management, and only athletes
whose injuries were surgically treated were included in
the final study cohort. Confirmation was sought
through other reputable sources that included but were
not limited to reports and articles conveyed by ESPN.
com, NFL.com, and pro-football-reference.com. This
methodology has been adopted and used in other
published studies on return to play and athletic
performance after a musculoskeletal injury.9-12 All
searches were conducted and confirmed by 2 indepen-
dent blinded investigators (H.F. and R.M.) to limit bias.
For each surgically treated PMM tear, the following

data were collected: age at injury, height, weight, body
mass index, date of injury, position played, draft se-
lection, and total seasons played. Players who returned
to play were defined as those who played at least 1
regular-season NFL game after surgical treatment of
tional Football League (NFL) athletes.

https://www.prosportstransactions.com
http://ESPN.com
http://ESPN.com
http://NFL.com
http://pro-football-reference.com


Table 2. Return-to-Play Rate by Specific Position and Overall

Players With Pectoralis
Major Tears, n

Players Who Returned
to Play, n (%)

Position
Linebacker 8 6 (75)
Defensive guard 4 4 (100)
Offensive guard 1 1 (100)
Defensive end 2 2 (100)
Defensive back 3 1 (33)
Running back 2 2 (100)
Defensive tackle 2 2 (100)
Defensive lineman 2 2 (100)

Total 24 20 (83)

Table 3. Return-to-Play Period for Offensive Versus
Defensive Positions

Position Return to Play, d

Patient No.
1 Defensive 350
2 Defensive 312
3 Defensive 96
4 Defensive 308
5 Defensive 320
6 Defensive 300
7 Defensive 333
8 Offensive 284
9 Defensive 135
10 Defensive 368
11 Defensive 691
12 Defensive 329
13 Offensive 75
14 Defensive 285
15 Offensive 320
16 Defensive 333
17 Offensive 358
18 Defensive 387
19 Offensive 278
20 Defensive 178
21 Defensive Did not return to play
22 Defensive Did not return to play
23 Defensive Did not return to play
24 Defensive Did not return to play

Mean 302
SD 128

SD, standard deviation.
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their PMM tear. All surgically repaired PMM tears were
included in our calculation. Return to play was assessed
for the entire cohort, as well as stratified by position
(e.g., linebacker and defense vs offense). Performance
analysis before and after injury was also conducted for
the entire cohort, as well as stratified by offense versus
defense and draft selection (round 1 or 2 vs round 3 or
later). Performance scores, before and after injury, were
determined based on previously published calculations
for offensive and defensive players in a previous study
by McGinniss et al.13 Appendix Figure 1 provides the
calculation for the performance score described by
McGinniss et al.
Data analysis was performed with the paired-samples

t test, P < .05 deemed statistically significant. SPSS
software (version 25; IBM, Armonk, NY) was used for
statistical analysis.

Results
From our review of 80 NFL seasons from 1933 to

2013, we noted a total of 55 instances of PMM tears
between 2004 and 2012. After exclusions, 24 instances
unique to 24 NFL athletes were confirmed by 2 separate
investigators as surgically repaired PMM tears; these
athletes were included in our final study cohort. The
mean cohort age at the time of injury, height, weight,
and body mass index were 27.4 � 3.5 years, 1.91 �
0.06 m, 124.5 � 18.09 kg, and 34.2 � 3.88, respectfully.
Table 1 provides a complete summary of all other
descriptive statistics for our study cohort. Figure 1 is a
representation of the yearly incidence of PMM injuries,
with the greatest number of injuries occurring in 2011.
From 2004 through 2007, there was an incidence of 2.5
PMM tears per year, as compared with an incidence of
2.8 PMM tears per year between 2008 and 2012. Most
players noted to have PMM tears played the linebacker
position on defense (n ¼ 8, 33%). Those playing on
offense had the least reported injuries, and specifically,
among players in the offensive guard position, only 1
player (4%) was impacted.
It should be noted that no individual player returned
to play during the same season as the injury or surgical
repair. Overall, 20 of the 24 players identified to have a
surgically repaired PMM tear (83%) returned to play; of
the players who did not return to play, all played
defensive positions (2 linebackers and 2 defensive
backs). A complete summary of return-to-play rates,
overall and by position, is provided in Table 2. The
mean return-to-play period was 302 � 128 days for the
overall cohort, with defensive players most impacted
with respect to the total number of PMM tears (n ¼ 19),
total time away from play (4,725 days), and inability to
return to play (100% of players unable to return played
defensive positions). Table 3 presents these results in
greater detail.
Finally, performance scores before injury and after

injury were assessed. Regarding the entire group, the
mean performance score was 299.26 (range, 0 to
1,301.1; median, 72.5; standard deviation, 408.6) for
the cohort prior to injury and 127.94 (range, e2.4 to
724.2; median, 28.5; standard deviation, 199.3)
following the return to play after surgically repaired
PMM injury. This mean difference of 171.33 in
performance scores was statistically significant, with
P ¼ .0330. Table 4 provides a complete summary of
performance scores, before and after injury, of the



Table 4. Performance Analysis Before and After Pectoralis Major Injury

Population Performance Score Before Injury Performance Score After Injury Difference 95% CI P Value

Entire cohort (n ¼ 20) 299.26 127.94 171.33 15.74 to 326.91 .033*
Defensive (n ¼ 15) 317.79 137.28 180.51 e12.22 to 373.25 .064
Offensive (n ¼ 5) 243.66 99.9 143.76 e248.41 to 535.93 .366
Round 1 or 2 (n ¼ 14) 353.54 161.93 191.61 e22.55 to 405.78 .075
Round 3 or later (n ¼ 6) 172.6 48.62 123.98 e129.63 to 377.60 .264

CI, confidence interval.
*Statistically significant (P < .05).
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entire cohort, as well as stratified by position type
(offensive and defensive) and draft selection (rounds 1
or 2 vs round 3 or later).
Discussion
Our results support findings from previous work that

have reported a rising incidence of PMM tears. From
2004 through 2007, there was an incident rate of 2.5
tears per year, as compared with an incident rate of 2.8
tears per year between 2008 and 2012. Thus, an in-
crease of 12% was seen between these 2 time frames,
with the greatest number of injuries occurring in 2011
in our cohort. The return-to-play rate in our study was
83%, which is similar to that reported by Wise et al.,8 at
85.7%. About 79% of the cohort were athletes who
played a defensive position, with the linebacker posi-
tion being the position most impacted in our analysis.
Our study showed similar findings to other studies that
have reported linebackers and other positions on the
defensive side to be more susceptible to PMM tears.8

When we evaluated player performance scores before
and after injury, we noted statistically significant dif-
ferences when we assessed the entire cohort (P ¼
.0330), which is a unique finding compared with the
results of Wise et al., who found no differences before
versus after injury. However, in our study, no differ-
ences were appreciated once we stratified for position
played (offense vs defense), as well as round drafted
(round 1 or 2 vs round 3 or later). These data can be an
additional reference point for orthopaedic surgeons and
rehabilitation staff who work closely with professional
athletes during the recovery process and can help set
realistic expectations regarding return to play and per-
formance after surgery.13

The staggering rise in PMM tears in the NFL has been
theorized to be related to the enhanced size, speed, and
strength of the modern-day athlete.8 The use of
performance-enhancing drugs may also play an
important role in PMM tears and subsequent injury.8

Another theory describes the recent trend of reduced
numbers of mandatory practices and conditioning as-
signments as compared with the past.14 Therefore, our
principal purpose was to evaluate the return-to-play
rate after surgically treated PMM tears and compare
levels of performance before and after injury. We also
looked to characterize other factors that may increase a
player’s propensity for PMM injury.

Limitations
The limitations of this study include the low incidence

rate of PMM injury, which can influence the overall
power of the study, and thus, statistically significant
differences may not be discernible. However, our
sample size was larger than or approximately equiva-
lent to the sample sizes of many previously published
investigations on return to play.9-11,13,15 A second
limitation is associated with the use of a publicly
available database for our cohort catchment, which
leads to limited data regarding the severity of the PMM
tear, exact MOI, and other concomitant injuries, as well
as details regarding the operative techniques used to
treat these injuries. Third, our findings may not be
generalizable to other subsets of athletes who are not
professional athletes (i.e., collegiate, high school, or
recreational athletes) and further investigation is indi-
cated. Finally, it is important to note that although a
thorough review was conducted by the 2 investigators,
there is always a risk of missed surgically treated PMM
tears. However, prior studies investigating musculo-
skeletal injuries used a similar methodology to that
used in our investigation.8,15,16

Conclusions
In this study, there was an 83% returnto-play rate

after surgical repair of PMM tears. Although we found a
statistically significant decrease in player performance
after surgery, this difference was no longer seen after
players were stratified by position type and draft
selection.
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Appendix Fig 1. Player performance score
calculation for offensive and defensive
players.
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