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Background and Purpose 
The upper limbs are frequently injured during CrossFit® practice, and in some cases, 
surgical repair is recommended. The purpose of this case report was to describe the 
rehabilitation process performed after the surgical repair of a pectoralis major rupture in 
a CrossFit® practitioner. 

Design 
Case report. 

Case Description 
The subject was a 26-year-old man, with 1.75m and 69kg, who practiced CrossFit® for five 
years and sustained the injury during the execution of the ring dip. The rehabilitation 
protocol was of 16 weeks duration. Passive modalities and exercises focusing on range of 
motion, muscle strength, and CrossFit®-specific movements were performed. Shoulder 
range of motion was assessed through goniometry, and muscle strength was assessed 
through isometric dynamometry. 

Outcomes 
At week seven the subject had full range of motion, and at week fourteen achieved limb 
symmetry (Limb Symmetry Index - 84.78 – Abduction; 97.58 – Adduction; 86.15 – 
Internal Rotation; 85.06 – External Rotation) in muscle strength. The subject returned to 
his previous level of athletic activities. 
Conclusions: A 16-week protocol performed with exercises focusing on range of motion, 
muscle strength, and CrossFit®-specific movements was abe to promote the return to 
sport at the pre-injury level in a CrossFit® practitioner. 

INTRODUCTION 

CrossFit® is an activity with increasing numbers of par-
ticipants that offers benefits in terms of VO2 max, body 
composition, strength, endurance, and mental health.1 The 
prevalence of musculoskeletal injuries in CrossFit® practi-
tioners ranges from 12.8 – 73.5%, while the incidence rates 
reported in previous studies ranges between 0.2 and 18.9 in-

juries per 1000 hours of training.2 Despite the belief that 
CrossFit® is a sport that causes a high number of injuries 
due to the high-intensity exercise, it presents similar injury 
rates compared to other recreational activities.1 The shoul-
der (26%), spine (24%), and the knee (18%) are the most 
commonly injured sites.1,2 In general, most of the injured 
CrossFit® athletes return to sport in few weeks, however, in 
8.7% of injured practitioners a surgical procedure was re-
quired, most commonly at the knee joint.2 Injuries occur 
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most commonly in novice athletes and are related to differ-
ent weightlifting movements, such as deadlift, snatch, clean 
and jerk, squat, and overhead press.3–5 

The shoulder was the most affected location for injury 
identified in a previous systematic review.2 Muscle injuries 
were frequent, and often related to a previous injury or in-
adequate technique.6,7 The most commonly involved mus-
cles were the deltoid, trapezius, and scapular muscles.7 De-
spite the prevalence of muscle injuries in CrossFit®, no 
report regarding pectoralis major injury in CrossFit® prac-
titioners was found in the literature. The pectoralis major 
is commonly injured in sports such as snowboarding,8 foot-
ball, and weightlifting.9 

Injury to the pectoralis major region is related to high-
intensity and external overload and occurs usually in men 
in sports involving abduction and external rotation of the 
glenohumeral joint.10 The treatment of choice is a surgical 
repair performed within eight weeks; the surgical technique 
chosen considers the physician’s proficiency and prefer-
ence,11 and generally offers a good prognosis.12 After surgi-
cal repair of the pectoralis major, positive outcomes include 
significant pain relief and improved aesthetic appearance; 
the return to sport occurs in roughly six months.13 

Information about the rehabilitation process after a pec-
toralis major injury and subsequent surgical repair in Cross-
Fit® practitioners is potentially important considering the 
number of athletes participating in the sport, the complex 
nature of this injury, and the lack of information in the 
literature about the rehabilitation process. Therefore, the 
purpose of this case report was to describe the rehabilita-
tion process performed after the surgical repair of a pec-
toralis major rupture in a CrossFit® practitioner. 

STUDY DESIGN 

This case report was carried out according to the recom-
mendations of CARE (Case Report Guidelines), which was 
developed to provide accuracy and transparency in the pub-
lication of case reports.14 

CASE DESCRIPTION 

The subject of this case report, E.P.G was a 26-year-old man, 
(1.75m and 69kg), who had participated in CrossFit® for five 
years. As part of his training, the athlete performed the ring 
dip with five series of six movements, the first without addi-
tional weight, and the later series with 10 kg, 20 kg, 30 kg, 
and 40kg respectively. The weights were added using two 
vests and two bags. (Figure 1). During the eccentric phase 
of the last series the patient reported feeling a “click”, as 
well as the feeling that the left pectoralis major was “tear-
ing apart”. Subsequently he also reported stiffness and loss 
of movement in the left shoulder complex. A Magnetic Res-
onance Image (MRI) was performed and verified a complete 
rupture of the sternal portion of the left pectoralis major 
tendon (non-dominant arm), with retraction of 5 cm of the 
tendinous stump, signs of edema, as well as stretching of 
the clavicular portion (Figure 2). A surgical approach was 
chosen considering the potential benefits regarding the rate 
of return to sport when compared to conservative treat-
ment.15 

OUTCOMES 

SURGICAL TREATMENT 

A direct repair of the tendon in the humerus using two 
unicortical buttons and two high-resistance tape wires was 
used via a deltopectoral approach.16 

REHABILITATION PROGRAM 

Recent systematic reviews have synthesized the literature 
regarding pectoralis major ruptures occurring during sports 
and with subsequent surgical repairs.9,13 Pectoralis major 
injuries are rare and the studies included in the systematic 
reviews present with low methodologic quality, lack of clear 
injury description, diversity of reported outcomes, and 
poorly described rehabilitation processes.9,13 Seven studies 
in these reviews recommended passive shoulder range of 
motion within four to six weeks after surgery, followed by 
isometric exercises, and progressive increases in resistance 
training after six months. In addition, full activity was al-
lowed within six months.13 The rehabilitation protocol de-
scribed in this case report was constructed considering the 
current literature available in relation to a pectoralis major 
rupture followed by surgical repair. The experience of the 
therapist regarding the sport was used to inform the reha-
bilitation process. 

No studies have been published that discuss pectoralis 
major tendon repair strain properties; the amount of stress 
this tissue can tolerate in the post-surgical is not fully un-
derstood.17 Therefore, exercise prescription is dependent 
on the tissue healing process and individual functional 
readiness in all stages; this process is based on clinical im-
pression.17 CrossFit® is a sport that allows the adaptation 
of the exercises considering the three major usual gestures 
(gymnastic; LPO; catabolic). Thus, it was performed a 
weekly progression of the exercises following the recom-
mendations to protect the surgery (Table 1). 

The subject used an arm sling for 30 days in medial rota-
tion position for pain control and protection of the surgical 
intervention. The rehabilitation program began three weeks 
after surgery and was performed three times a week for two 
weeks, and two times a week until the end of rehabilitation 
at week 16. Each session lasted for 60 to 70 minutes. There 
were post-operative restrictions until week four regarding 
stretching and strengthening exercises, for that reason, the 
protocol focused initially on preventing deformities/con-
tractures of the joint capsule and biceps brachialis, cora-
cobrachialis and subscapular muscles. Also, one important 
goal was to improve mobility of the scar. Passive range of 
motion began in post-op weeks three and four, and muscle 
strength, proprioception, and return to sport was the focus 
of weeks five to sixteen. The full protocol is presented in 
Appendix 1. 

OUTCOMES 

The subject achieved full active shoulder extension, inter-
nal rotation and external rotation on the affected side in 
week six, and full shoulder flexion and abduction in week 
seven (Table 1). 
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Table 1. Shoulder range of motion from week two to seven 

ROM (°) Week 2 Week 4 Week 5 Week 6 Week 7 

I NI I NI I NI I NI I NI 

Flexion 80 180 138 180 145 180 155 180 180 180 

Extension 8 35 25 35 28 35 35 35 35 35 

Abduction 35 180 90 180 100 180 110 180 180 180 

Internal R 40 55 50 55 50 55 55 55 55 55 

External R 12 55 50 55 50 55 55 55 55 55 

Legend: ROM= Range of Motion; I= Injured side; NI= Non-injured side; Internal R= Internal Rotation; External R= External Rotation; * Week 3 was not assessed. 

Figure 1. Ring Dip movement – Sagital plane (A and B) Frontal Plane (C and D) 

Figure 2. Magnetic Resonance Imaging (T2 frontal plane) showing the rupture (blue arrows) of the left 
pectoralis major tendon with substantial tendon retraction and an associated hematoma. 

Muscle strength assessed using model microFET2; Hog-
gan Health Industries Inc, West Jordan, UT demonstrated 
asymmetry in week seven in the groups evaluated, however, 
this asymmetry was not present in week fourteen. At that 

time, the subject presented with relative symmetry in 
shoulder abduction (LSI ≅ 84.78), adduction (LSI ≅ 97.58), 
internal (LSI ≅ 86.15), and external rotation (LSI ≅ 85.06) 
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Table 2. Shoulder muscle strength in week’s seven and fourteen 

Week 7 Week 14 

I NI LSI I NI LSI 

Isometric strength (N/Kg) 

Abduction 8.5 19.8 42.9 19.5 23.0 84.78 

Adduction 7.9 11.8 66.9 12.1 12.4 97,58 

Internal R - - - 22.4 26.0 86,15 

External R 9.1 11.4 79.82 18.8 22.1 85,06 

Agonist/Antagonist Ratio (%) 

Abduction/Adduction 0.92 0.59 - 0.62 0.53 - 

External R/Internal R - - - 0.83 0.85 - 

Legend: I= Injured side; NI= Non-injured side; Internal R= Internal Rotation; External R= External Rotation; LSI= Limb Symmetry Index (injured/non-injured x 100); *Internal rota-
tion was not assessed in week seven considering the safety of the surgical procedure 

strength. Also, muscle balance was assessed using the ago-
nist (abductors): antagonist (adductors) ratio (Table 2). 

After sixteen weeks of postoperative treatment the sub-
ject was able to return to all athletic activities related to 
CrossFit® without range of motion or strength deficits. The 
practitioner showed no limitation or fear to return to prac-
ticing any movement of the sport (including the ring dip) 
due to the progressive load applied and the safety adopted 
during the rehabilitation. The patient adhered to the proto-
col and followed the recommendations inside the box and at 
home. 

DISCUSSION 

The subject of this case report was a 26-year-old male that 
had been performing daily and systematic CrossFit® train-
ing for five years. He did not use anabolic steroids. The 
subjects age is within the range of CrossFit® practitioners 
(20-40 years) described in previous studies.18 Also, males 
are more likely to sustain an injury than females.19 The suc-
cess experienced by this athlete with the provided protocol 
is important considering that the pectoralis major is essen-
tial to strenuous activities.8 

The results of this case report are similar to two previous 
case reports that described a post-op protocol for a pec-
toralis major rupture in a male snowboarding athlete and in 
a soldier of the US army.8,20 Those protocols had duration 
of sixteen8 and twenty-four weeks,20 and similar to the one 
used in the current case report, were performed to control 
pain, avoid adherence formation, gain range of motion, re-
store muscle power, and to return to daily activities/sport. 
In both cases, the participant had full active and passive 
range of motion, muscle power symmetry according to iso-
metric dynamometry and returned to his previous level of 
athletic activities at the end of the treatment.8,20 

Ninety percent of CrossFit® practitioners that have had 
an upper limb surgical procedure returned to sport,12 and 
several authors have shown the benefits of the surgical 
management for pectoralis major injuries.18,21,22 In fact, 
surgical treatment of a complete tendon tear has been con-
sistently superior to non-surgical options, particularly in 
young individuals.8,17 Thus, the choice for the surgical 
treatment followed by the rehabilitation protocol executed 

was chosen for the injury presented by the athlete. Cross-
Fit® practitioners commonly present with a high degree of 
intrinsic motivation, enjoyment of the challenges associ-
ated with the sport, and athletic affiliation23 which together 
contribute to the adherence and maintenance of this activ-
ity. Together, these factors may be considered to have been 
associated with the success of the rehabilitation of the sub-
ject of this case report. 

Regarding injury mechanism, the subject of this case was 
injured during the eccentric phase of the Ring Dip that con-
sists of elbow extension with shoulder adduction (with an 
external load of 40 kg). In prior case reports, the snow-
boarding athlete injured during a forced abduction with ex-
ternal rotation, and the soldier sustained the injury during 
the concentric portion of a bench press (external load of 143 
kg).8,20 In all cases, an audible sound, pain, loss of move-
ment, and weakness of the affected side was experienced. 

These results suggest that a pectoralis major injury likely 
occurs when the muscle is under maximum contraction on 
the demand of the specific exercises with external overload. 
. In addition, history of previous injuries, lack of coach su-
pervision, the experience on CrossFit®, and the participa-
tion in competitions may be related to the etiology of in-
jury.2 

Isolated injuries in the proximal region of the upper 
limbs with indication for surgical treatment related to par-
ticipation in CrossFit® may be increasingly seen in clinical 
practice, as the number of CrossFit® practitioners has 
grown substantially in the past several years. There are re-
ports in the literature of latissimus dorsi injury, stress frac-
ture of the humeral head, and isolated rhabdomyolysis of 
the infraspinatus muscle in CrossFit® athletes.24–26 To the 
authors knowledge, this is the first case report regarding 
a rehabilitation protocol after the pectoralis major rupture 
with subsequent surgical repair in a CrossFit practitioner. 

The main strength of this case report was the medical 
team as the surgeons and physiotherapists involved had ex-
perience in the treatment of CrossFit® injuries. Also, the 
short time between the surgery and the beginning of the 
rehabilitation protocol must be highlighted as a factor for 
good prognosis. Finally, the adherence of the subject to the 
intervention proposed by the medical team is a factor that 
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should be considered when evaluating the success of the 
protocol. 

The limitations must be highlighted. As is typical with 
case reports (without a comparison subject or group), the 
results herein can only be described for this subject and are 
not considered transferrable to other subjects. This case re-
port assessed the program’s impact on the shoulder range 
of motion and muscle strength. However, the return to daily 
activities/sport was assessed only qualitatively and not 
through a patient-reported outcome or scale. 

CONCLUSION 

The results of this case report indicate that a Crossfit® prac-
titioner can be successfully returned to sport after surgical 
repair of the pectoralis major. While isolated injuries of the 
pectoralis major have a rare occurrence in Crossfit® practi-

tioners, the results of this case report indicate that a pro-
tocol focused on range of motion, muscle strength, and 
sports-specific movements is effective to promote the re-
turn to athletic activities. Future studies are necessary to 
evaluate the effectiveness of this type of protocol in differ-
ent high-level and recreational CrossFit®. 

CONFLICTS OF INTEREST 

The authors report no conflicts of interest. 

Submitted: October 19, 2021 CDT, Accepted: April 09, 2022 

CDT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-

ativecommons.org/licenses/by-nc/4.0/legalcode for more information. 

Rehabilitation After Surgical Treatment of Pectoralis Major Rupture in a CrossFit® Practitioner: A Case Report

International Journal of Sports Physical Therapy



REFERENCES 

1. Meyer J, Morrison J, Zuniga J. The benefits and risks 
of CrossFit: A systematic review. Workplace Health 
Saf. 2017;65(12):612-618. doi:10.1177/216507991668
5568 

2. Rodríguez MÁ, García-Calleja P, Terrados N, Crespo 
I, Del Valle M, Olmedillas H. Injury in CrossFit®: A 
Systematic Review of Epidemiology and Risk Factors. 
Phys Sportsmed; 2021. 

3. Alekseyev K, John A, Malek A, et al. Identifying the 
most common CrossFit injuries in a variety of 
athletes. Rehabil Process Outcome. 
2020;9:1179572719897069. doi:10.1177/11795727198
97069 

4. Moran S, Booker H, Staines J, Williams S. Rates and 
risk factors of injury in CrossFitTM: A prospective 
cohort study. J Sports Med Phys Fitness. 
2017;57(9):1147-1153. doi:10.23736/s0022-4707.16.0
6827-4 

5. Elkin JL, Kammerman JS, Kunselman AR, Gallo RA. 
Likelihood of injury and medical care between 
CrossFit and traditional weightlifting participants. 
Orthop J Sports Med. 2019;7(5):232596711984334. do
i:10.1177/2325967119843348 

6. Aune KT, Powers JM. Injuries in an extreme 
conditioning program. Sports Health. 2017;9(1):52-58. 
doi:10.1177/1941738116674895 

7. Toledo R, Dias MR, Souza D, et al. Joint and muscle 
injuries in men and women CrossFit® training 
participants. Phys Sportsmed. 2021;1-7. doi:10.1080/0
0913847.2021.1892468 

8. Vasiliadis AV, Lampridis V, Georgiannos D, Bisbinas 
IG. Rehabilitation exercise program after surgical 
treatment of pectoralis major rupture. A case report. 
Phys Ther Sport. 2016;20:32-39. doi:10.1016/j.ptsp.20
16.05.001 

9. Bodendorfer BM, Wang DX, McCormick BP, et al. 
Treatment of pectoralis major tendon tears: A 
systematic review and meta-analysis of repair timing 
and fixation methods. Am J Sports Med. 
2020;48(13):3376-3385. doi:10.1177/03635465209044
02 

10. Bak K, Cameron EA, Henderson IJ. Rupture of the 
pectoralis major: A meta-analysis of 112 cases. Knee 
Surg Sports Traumatol Arthrosc. 2000;8(2):113-119. do
i:10.1007/s001670050197 

11. Gupton M, Johnson JE. Surgical treatment of 
pectoralis major muscle ruptures: A systematic 
review and meta-analysis. Orthop J Sports Med. 
2019;7(2):2325967118824551. doi:10.1177/232596711
8824551 

12. Carbone S, Candela V, Gumina S. High rate of 
return to CrossFit training after arthroscopic 
management of rotator cuff tear. Orthop J Sports Med. 
2020;8(4):232596712091103. doi:10.1177/2325967120
911039 

13. Yu J, Zhang C, Horner N, et al. Outcomes and 
return to sport after pectoralis major tendon repair: A 
systematic review. Sports Health. 2019;11(2):134-141. 
doi:10.1177/1941738118818060 

14. Gagnier JJ, Kienle G, Altman DG, et al. The CARE 
guidelines: Consensus-based clinical case report 
guideline development. J Diet Suppl. 
2013;10(4):381-390. doi:10.3109/19390211.2013.8306
79 

15. Cohen M, Abdalla R. Lesões nos Esportes. 1st ed. 
São Paulo: Revinter; 2003. 

16. Sanchez A, Ferrari MB, Frangiamore SJ, Sanchez 
G, Kruckeberg BM, Provencher MT. Pectoralis major 
repair with unicortical button fixation and suture 
tape. Arthrosc Tech. 2017;6(3):e729-e735. doi:10.101
6/j.eats.2017.02.002 

17. Manske RC, Prohaska D. Pectoralis major tendon 
repair post surgical rehabilitation. N Am J Sports Phys 
Ther. 2007;2(1):22-33. 

18. He ZM, Ao YF, Wang JQ, Hu YL, Yin Y. Twelve 
cases of the pectoralis major muscle tendon rupture 
with surgical treatment-an average of 6.7-year follow-
up. Chin Med J (Engl). 2010;123(1):57-60. 

19. Weisenthal BM, Beck CA, Maloney MD, DeHaven 
KE, Giordano BD. Injury rate and patterns among 
CrossFit athletes. Orthop J Sports Med. 
2014;2(4):2325967114531177. doi:10.1177/232596711
4531177 

20. Hoppes CW, Ross MD, Moore JH. Undetected 
pectoralis major tendon rupture in a patient referred 
to a physical therapist in a combat environment: 
Acase report. Phys Ther. 2013;93(9):1225-1233. doi:1
0.2522/ptj.20120141 

21. Provencher MT, Ryu R. Failed arthroscopic 
shoulder surgery. Sports Med Arthrosc Rev. 
2010;18(3):129. doi:10.1097/jsa.0b013e3181eb6d02 

Rehabilitation After Surgical Treatment of Pectoralis Major Rupture in a CrossFit® Practitioner: A Case Report

International Journal of Sports Physical Therapy

https://doi.org/10.1177/2165079916685568
https://doi.org/10.1177/2165079916685568
https://doi.org/10.1177/1179572719897069
https://doi.org/10.1177/1179572719897069
https://doi.org/10.23736/s0022-4707.16.06827-4
https://doi.org/10.23736/s0022-4707.16.06827-4
https://doi.org/10.1177/2325967119843348
https://doi.org/10.1177/2325967119843348
https://doi.org/10.1177/1941738116674895
https://doi.org/10.1080/00913847.2021.1892468
https://doi.org/10.1080/00913847.2021.1892468
https://doi.org/10.1016/j.ptsp.2016.05.001
https://doi.org/10.1016/j.ptsp.2016.05.001
https://doi.org/10.1177/0363546520904402
https://doi.org/10.1177/0363546520904402
https://doi.org/10.1007/s001670050197
https://doi.org/10.1007/s001670050197
https://doi.org/10.1177/2325967118824551
https://doi.org/10.1177/2325967118824551
https://doi.org/10.1177/2325967120911039
https://doi.org/10.1177/2325967120911039
https://doi.org/10.1177/1941738118818060
https://doi.org/10.3109/19390211.2013.830679
https://doi.org/10.3109/19390211.2013.830679
https://doi.org/10.1016/j.eats.2017.02.002
https://doi.org/10.1016/j.eats.2017.02.002
https://doi.org/10.1177/2325967114531177
https://doi.org/10.1177/2325967114531177
https://doi.org/10.2522/ptj.20120141
https://doi.org/10.2522/ptj.20120141
https://doi.org/10.1097/jsa.0b013e3181eb6d02


22. Shepard NP, Westrick RB, Owens BD, Johnson MR. 
Bony avulsion injury of the pectoralis major in a 19 
year-old male judo athlete: a case report. Int J Sports 
Phys Ther. 2013;8(6):862-870. 

23. Dominski FH, Serafim TT, Siqueira TC, Andrade A. 
Psychological variables of CrossFit participants: a 
systematic review. Sport Sci Health. 2021;17(1):21-41. 
doi:10.1007/s11332-020-00685-9 

24. Friedman MV, Stensby JD, Hillen TJ, Demertzis JL, 
Keener JD. Traumatic tear of the latissimus dorsi 
myotendinous junction: Case report of a CrossFit-
related injury. Sports Health. 2015;7(6):548-552. doi:1
0.1177/1941738115595975 

25. Routman HD, Triplet JJ, Kurowicki J, Singh N. 
Isolated rhabdomyolysis of the infraspinatus muscle 
following the CrossFit “Sissy test”: A report of two 
cases. JBJS Case Connect. 2018;8(1):e2. doi:10.2106/jbj
s.cc.17.00020 

26. Godoy IRB, Malavolta EA, Lundberg JS, da Silva JJ, 
Skaf A. Humeral stress fracture in a female CrossFit 
athlete: A case report. BMC Musculoskelet Disord. 
2019;20(1):150. doi:10.1186/s12891-019-2674-1 

Rehabilitation After Surgical Treatment of Pectoralis Major Rupture in a CrossFit® Practitioner: A Case Report

International Journal of Sports Physical Therapy

https://doi.org/10.1007/s11332-020-00685-9
https://doi.org/10.1177/1941738115595975
https://doi.org/10.1177/1941738115595975
https://doi.org/10.2106/jbjs.cc.17.00020
https://doi.org/10.2106/jbjs.cc.17.00020
https://doi.org/10.1186/s12891-019-2674-1


SUPPLEMENTARY MATERIALS 

Appendix 1 
Download: https://ijspt.scholasticahq.com/article/35720-rehabilitation-after-surgical-treatment-of-pectoralis-major-
rupture-in-a-crossfit-practitioner-a-case-report/attachment/90307.docx?auth_token=GYytLOqgcMnYT7IYpNPN 
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