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Background and Purpose. This case report describes a patient who was
referred to a physical therapist for treatment of a shoulder strain and was eventually
diagnosed with a rupture of the pectoralis major tendon that required surgical repair.
The purpose of this case report is to highlight the management of this injury within
the unique constraints of a combat environment.

Case Description. A 29-year-old man, currently serving as an active duty soldier
in the US Army in Iraq, had a sudden onset of right shoulder pain during the
concentric portion of a bench press. He was seen by a physician immediately after the
injury, diagnosed with a shoulder strain, and referred to a physical therapist for a sling
and exercise instruction. On the basis of the history and physical examination
findings, which were consistent with a pectoralis major tendon rupture, the physical
therapist placed a consult to an orthopedic surgeon in the United States through
teleconsultation because orthopedic surgeons were not easily accessible in Iraq for
nonemergency musculoskeletal referrals. Subsequently, the orthopedic surgeon
advised evacuating the patient out of Iraq for surgical treatment.

Outcomes. By means of magnetic resonance imaging, the patient was diagnosed
as having a rupture of the pectoralis major tendon at the musculotendinous junction
near its insertion into the greater tubercle of the humerus that required surgical
repair. At 3 months after surgery, the patient had full pain-free shoulder active range
of motion and had progressed well through his strengthening program in a manner
that allowed return to full duty. At 6 months after surgery, the patient maintained full
duty status, was performing a routine of strength training 3 times per week, and had
met all of his rehabilitation and personal goals.

Discussion. Successful treatment of this patient depended on analysis of the
history and physical examination findings by the physical therapist to form an
accurate diagnosis. In addition, timely medical evacuation and referral to an ortho-
pedic surgeon for surgical treatment were coordinated in a combat environment.
Completion of a progressive rehabilitation program after pectoralis major tendon
repair also contributed to this patient’s full recovery and return to duty. Had the
physical therapist only followed the initial referral request, given this patient’s
military duties and sports and recreational activities, this case probably would have
resulted in suboptimal outcomes.
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In combat, the wellness of the indi-
vidual soldier is vital for maintain-
ing a healthy fighting force that is

prepared to actively engage the
enemy. Combat injuries have a dele-
terious effect, but sports and recre-
ational injuries also may negatively
affect unit readiness. Therefore,
physical therapists must be able to
evaluate, diagnose, and treat a vari-
ety of injuries and disorders with the
interest of the patient and the larger
organization in mind.

Managing musculoskeletal injuries in
a combat environment poses unique
challenges. Medical capabilities vary
with levels of care that range from
first aid to established hospital facil-
ities (Table). Travel within a combat
environment can be dangerous and
can be delayed by operational situa-
tions and weather. Specially trained
medical personnel, such as ortho-
pedic surgeons, can be difficult to
engage because of their small num-
bers and critical role in managing
emergency cases. The case of a pec-
toralis major tendon rupture is used
to highlight unique challenges to car-
ing for a musculoskeletal injury in a
combat environment.

Pectoralis major tendon ruptures are
uncommon.1,2 More than 150 cases
have been reported in the literature
since the injury was first described
in 1822.3,4 Pectoralis major tendon

ruptures typically occur as a result of
resistance to an abduction and exter-
nal rotation force.1 The pectoralis
major can be injured at the origin
at the sternum or clavicle, intrasub-
stance region, myotendinous junc-
tion, or insertion at the humerus,1

with ruptures occurring most com-
monly at the latter 2 sites.1,5 Weight-
training activities, particularly the
bench press, are frequently associ-
ated with this injury.1,3,6,7 Most com-
monly, it occurs in men between 20
and 39 years of age.7 There is no
correlation between injury and arm
dominance.7 Anabolic steroid use
may increase the risk of tendon
rupture.7

Surgical repair is the primary treat-
ment for pectoralis major tendon
rupture at the myotendinous junc-
tion or insertion at the humerus.1

Early surgical repair is favored over
conservative treatment, according to
several authors.2,8–11 The purpose of
this case report is to highlight the
treatment of this injury within the
unique constraints of a combat envi-
ronment. More specifically, this
report highlights the value of the
physical therapist serving on a bri-
gade combat team (a modular orga-
nization of combined arms units
for close combat operations) in a
deployed combat environment and
providing musculoskeletal care in
regions where there are few ortho-
pedic surgeons available for treat-
ment of nonemergency surgical
cases.

Case Description: Patient
History and Systems Review
The patient was a 29-year-old man,
currently serving as an active duty
soldier in the US Army in Iraq as a
member of an explosive ordnance
disposal unit. He reported to a level 2
facility (Table) with right shoulder
pain and weakness. Immediately
after the injury, the patient rated his
pain as 10/10 on a verbal analog
scale (VAS), with 0 being “no pain”

and 10 being “the most intense pain
imaginable.” The patient described a
loud “pop” and tearing sensation
with immediate pain, weakness, and
decreased range of motion during
the concentric portion of a 142.9-kg
bench press. Although he did not
complete a warm-up set before
attempting this lift, he had been able
to perform 3 to 5 repetitions of this
weight during the previous week.
The patient was seen by a physician
immediately after injury and diag-
nosed with a shoulder strain. He was
prescribed cyclobenzaprine (Flex-
eril, McNeil Consumer & Specialty
Pharmaceuticals, Fort Washington,
Pennsylvania) and acetaminophen/
oxycodone hydrochloride (Percocet,
Endo Pharmaceuticals, Chadds Ford,
Pennsylvania) and referred to a phys-
ical therapist for a sling and exercise
instruction. The physical therapist
was co-located with the level 2 facil-
ity (Table).

The patient was evaluated by the
physical therapist the following
morning after he was seen by the
physician (13 hours after initial
injury). At the time of the physical
therapist’s evaluation, the patient
rated his pain as 5/10 on the VAS.
During the history portion of the
physical therapist’s examination, the
patient reported that he was taking a
daily multivitamin and whey protein;
he reported no use of anabolic ste-
roids or other illicit substances. He
was well conditioned and had been
lifting weights for 3 months. He was
otherwise healthy, with no general
health concerns, without history of
previous shoulder injuries or surger-
ies. The patient’s goals for physical
therapy were to have full shoulder
range of motion, strength, and func-
tion (return to recreational weight
lifting). The patient also expressed
that cosmesis was a concern.

Clinical Impression 1
The patient’s primary problem was
the right shoulder pain, weakness,
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and decreased range of motion after
an attempted 142.9-kg bench press.
From the patient’s history and sys-
tems review, the potential differen-
tial diagnoses included glenohu-
meral joint subluxation, labral tear,
grade I or II rotator cuff muscle
strain versus complete rupture,
grade I or II pectoralis minor tendon
strain versus complete rupture, and
grade I or II pectoralis major tendon
strain versus complete rupture. The
physical therapist determined that
the patient would need an evaluation
of shoulder range of motion and
muscle strength, a thorough palpa-
tory examination, and possibly spe-
cial tests to differentiate among the
competing diagnoses. On review of
the patient’s history, there was con-
cern over a musculoskeletal diagno-
sis (ie, right pectoralis major tendon
rupture) that required surgical refer-
ral. The physical therapist’s ability to
recognize this diagnosis and need for
surgical referral contributed to the
importance of this case report.

Examination
The patient was in no apparent dis-
tress and was not pain-dominant
during the examination. Visual
observation revealed swelling and
ecchymosis in the right anterior axil-
lary region. Initially, no defect in the
axillary contour was apparent; in a
follow-up examination 48 hours after
initial injury, a 3-finger defect in the
axillary contour in the region of the
lateral aspect of the pectoralis major
tendon was noted. The patient had
full pain-free active range of motion
of the cervical spine and right elbow.
Active range of motion for right
shoulder flexion and abduction was
limited to 100 degrees and 40
degrees, respectively. All other right
shoulder active range of motion
movements were painful but equal
to the contralateral upper extremity.
The patient had full passive shoulder
range of motion bilaterally; however,
right shoulder flexion and abduction
were painful at end range. The

patient was able to perform all gross
shoulder manual muscle testing with
5/5 strength. Isolated manual muscle
testing of the pectoralis major mus-
cle in horizontal adduction and inter-
nal rotation was graded as 1/5. There
was tenderness to palpation sur-
rounding the right greater tubercle
of the humerus.

The patient’s radial pulse, capillary
refill, and sensation for light touch
were present and equal bilaterally.
The skin was warm and was not pale,
cyanotic, or mottled in appearance.
He was able to actively move his
bilateral upper extremities and pro-
vide strong, pain-free resistance to
gross strength testing of all muscle
groups distal to the site of injury.
Upper-extremity deep-tendon reflex
assessment was normal and equal for
the bilateral upper extremities, and
Hoffman sign was not present. Clo-
nus was not noted in the bilateral
wrists.

Clinical Impression 2
A screening examination of the cer-
vical spine and elbow was used to
rule out proximal or distal involve-
ment, and the examination then was
centered on evaluation of the shoul-
der. The examination revealed swell-
ing, ecchymosis, and a defect in the
axillary contour in the region of the
lateral aspect of the pectoralis major
tendon. The patient was able to per-
form all gross shoulder manual mus-
cle testing with 5/5 strength, proba-
bly as the result of the surrounding
bulky musculature. However, iso-
lated weakness of the pectoralis
major muscle and tenderness to pal-
pation in the region of the right
greater tubercle of the humerus also
were noted. Because these are com-
mon findings in an acute pectoralis
major tendon rupture,2,7,12 efforts
were immediately geared toward
timely surgical referral and medical
evacuation.

Table.
Overview of the Military Combat Medical Care Systema

Level of
Care Description of Care Capabilities

1 Fellow soldiers and combat medics provide care; battalion aide stations may be
staffed with primary care or emergency medicine physicians or physician
assistants for advanced trauma life support.

2 Brigade-level facility provides basic radiography, laboratory, and patient holding;
may be staffed with primary care or emergency medicine physicians or
physician assistants.

Physical therapists can be assigned to brigades and may be co-located with
these facilities.

3 Combat support hospital has full surgical and hospital capabilities; has operating
theaters, radiography (including computed tomography), and laboratory
(including blood banking); has 44- to 248-bed configurations.

Physical therapists can be assigned to these hospitals.

4 Full surgical and hospital capabilities augmented with specialty services (eg,
renal dialysis); hospitals located in Landstuhl, Germany, and have a 248-bed
configuration.

Physical therapists can be assigned to these hospitals.

5 Located in the United States for soldiers who cannot return to duty; provides
major surgical operations and treatment for burns; allows for the provision of
intensive and rehabilitative care; can extend in the Veterans Administration
health care system.

Physical therapists can be assigned to these hospitals.

a From Hetz.30
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At this point, a fracture was not
included as a differential diagnosis
because of the patient’s low level of
pain, willingness to move the injured
upper extremity, and full shoulder
passive range of motion bilaterally.
Bony abnormalities are rare in pecto-
ralis major tendon rupture,7,13 and,
with the physical therapist’s limited
concern for a fracture, radiographs
were not ordered initially.

Intervention
The physical therapist discontinued
the patient’s acetaminophen/oxy-
codone hydrochloride (Percocet)
and instead prescribed naproxen
(Naprosyn, Roche Pharmaceuticals,
Nutley, New Jersey) because the
pain was well managed but signifi-
cant swelling was present. Military
physical therapists are privileged to
write prescriptions for selected med-
ications for musculoskeletal condi-
tions.14 The patient was placed in a
sling, treated with cryotherapy, and

instructed in a modified Codman
pendulum exercise while the physi-
cal therapist coordinated for disposi-
tion of the patient. The patient was
exempted from duty for 24 hours
and given a profile for limited duty,
allowing only the performance of
administrative tasks.

The physical therapist then dis-
cussed the management of the
patient’s case with the referring phy-
sician and the need for surgical refer-
ral and medical evacuation. Ulti-
mately, however, further medical
treatment of the patient would need
to be coordinated and decided by
the medical or military leadership in
the patient’s assigned unit. Because
the referring physician was not
assigned to the same military unit as
the patient and had no interaction
with the patient’s primary medical or
military chain of command, it was
decided that the physical therapist
would assume care of this patient.

According to protocol, the next step
for initiating medical evacuation was
for the physical therapist to contact
the brigade surgeon, who was the
ranking medical officer for the
patient’s military unit. However, the
brigade surgeon was traveling out
of the area of operations for an
extended period of time and could
not be contacted. In addition, sand-
storms were limiting travel and com-
munication. Because the brigade
surgeon could not be contacted to
discuss the patient’s case, the physi-
cal therapist initiated coordination
through teleconsultation for further
patient evaluation and treatment.

Although orthopedic surgeons were
not easily accessible in Iraq for non-
emergency musculoskeletal refer-
rals, a teleconsultation program was
in place. The Office of the Surgeon
General teleconsultation program
began in 2004 to provide “a standard
practice for managing acute and
emergent care requests between
remote medical providers in austere
environments and rear-based special-
ists in a timely and consistent
manner.”15(p210) Consultations were
answered 7 days per week from pro-
viders who were not in the combat
zone. Health care providers from all
branches of the military, initially in
11 different clinical specialties, sub-
mitted their recommendations
within 24 hours of receiving a
request for a consultation. The phys-
ical therapist in this case placed a
consult to orthopedic surgery by
electronic mail, and within 24 hours,
2 military orthopedic surgeons
located in the United States had
replied and advised evacuating the
patient out of Iraq for surgical treat-
ment. This was the first time a phys-
ical therapist had used the telecon-
sultation program. The support of 2
orthopedic surgeons in conjunction
with the physical therapist’s recom-
mendations helped to convince the
patient’s military leadership that
medical evacuation was the best

Figure.
Axial T2–weighted, fat-saturated magnetic resonance image demonstrating hemor-
rhage and focal discontinuity consistent with a rupture of the right pectoralis major at
the level of the musculotendinous junction near its insertion into the greater tubercle of
the humerus (arrow).
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course of action. Therefore, medical
evacuation out of Iraq was initiated.

While waiting for medical evacua-
tion, the patient continued daily
interventions as prescribed by the
physical therapist consisting of cryo-
therapy, a modified Codman pendu-
lum exercise, and active elbow,
wrist, and hand range-of-motion
exercises. Five days after the initial
injury, the patient was evacuated out
of Iraq to Landstuhl Army Regional
Medical Center in Germany for defin-
itive care. Magnetic resonance imag-
ing revealed a near-complete rupture
of the right pectoralis major tendon
at the musculotendinous junction
near its insertion into the greater
tubercle of the humerus (Figure).
Hemorrhage within the lateral chest
in the region of the pectoralis major
muscle was present, and the tendi-
nous attachment on the humerus
could not be located. As the result of
the timely diagnosis, no atrophy of
the pectoralis major muscle was
noted. The patient underwent surgi-
cal repair of the pectoralis major ten-
don 15 days after initial injury.

Rehabilitation After
Surgery and Outcomes
After surgery, a progressive rehabili-
tation program (Appendix) was
initiated. The patient spent approxi-
mately 3 weeks recovering at Land-
stuhl Army Regional Medical Center
and then chose to return to Iraq for
postoperative rehabilitation. For the
first 4 weeks after surgery, the treat-
ment goals were to provide protec-
tion for the shoulder through the
use of a shoulder immobilizer, to
adequately control pain, and to main-
tain full elbow, wrist, and hand range
of motion. Despite shoulder immobi-
lization for the first 4 weeks after
surgery, the patient had 170 degrees
of flexion when active shoulder
range of motion was assessed before
progressing to phase 2 of the surgi-
cal protocol (Appendix). Because
there is a chance of extra-articular

adhesion formation in and around
the surgical site that may adversely
influence range of motion and create
mobility problems,16 understanding
the patient’s range of motion capa-
bilities assisted the physical therapist
in prescribing range of motion exer-
cises in the context of the patient’s
rehabilitation program. In this case,
given the patient’s range of motion
capabilities at 4 weeks, the likeli-
hood of a shoulder mobility problem
was deemed to be low. Therefore,
the goals for phase 2 of the surgical
protocol during weeks 5 and 6 after
surgery were to continue to provide
protection for the shoulder through
the use of a shoulder immobilizer,
avoid shoulder passive range of
motion, and allow supine active-
assistive range of motion to 90
degrees of flexion. During the first 6
weeks after surgery, the patient was
able to perform low-impact cardio-
vascular exercise on a stationary bike
and lower-body strengthening exer-
cises. Surgical scar massage also was
initiated at week 6.

During phase 3 of the surgical pro-
tocol during weeks 7 and 8 after
surgery, the patient was able to dis-
continue the use of the shoulder
immobilizer, initiate submaximal
multiplanar shoulder isometric exer-
cises, and increase shoulder active
range-of-motion activities to 120
degrees of flexion. For phase 4 of
the of the surgical protocol during
weeks 9 to 12 after surgery, the
patient was able to gradually prog-
ress to full active range of motion by
12 weeks and initiate wall push-ups
and other gentle, pain-free, strength-
ening exercises in positions that
avoided horizontal abduction in
which the pectoralis major tendon
would be stressed in a lengthened
position. Cardiovascular exercises
also were progressed to include the
elliptical trainer and a treadmill jog-
ging progression.

During weeks 3 to 12 after surgery,
while the patient was in Iraq, he was
limited to light duty and not allowed
to go on missions that required travel
or probable direct engagement of
the enemy. At 3 months after sur-
gery, the patient had full pain-free
shoulder active range of motion and
had progressed well through his
strengthening program in a manner
that allowed return to full duty. This
decision also was based on the
patient’s willingness to return to full
duty. Regarding rehabilitation 3 to 4
months after surgery, strengthening
exercises were progressed by allow-
ing multiplanar isotonic resistance
activities that involved the entire
upper body. During this phase, pre-
cautions included no elbow flexion
greater than 90 degrees for pectora-
lis major muscle–specific exercises
(eg, bench press, flys). During the
period of 5 to 6 months after surgery,
the patient progressed to heavier-
resistance upper-body workouts and
was able to advance to an outside
running program.

At 6 months after surgery, the
patient maintained resumption of
full military duties and was perform-
ing a routine of strength training 3
times per week (chest routine
included dumbbell bench presses
with weight ranging from 11.3 to
15.9 kg and the ability to perform 50
push-ups without problems) and had
met all of his rehabilitation and per-
sonal goals.

Discussion
Bony abnormalities are rare in pecto-
ralis major tendon ruptures,7,13 and,
given the limited concern for a frac-
ture in this patient, radiographs were
not initially ordered. Instead, mag-
netic resonance imaging was indi-
cated to confirm the suspected diag-
nosis of a pectoralis major tendon
rupture because it is an important
modality for accurately determining
the site and extent of injury.3,17 How-
ever, this type of diagnostic imaging
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is not available at a level 2 facility
(Table). To obtain magnetic reso-
nance imaging would have required
evacuating the patient from Iraq to
Kuwait. Because there were no
orthopedic surgical assets in Kuwait,
it was decided that it would be best
to evacuate the patient to Landstuhl
Army Regional Medical Center (level
4 facility) (Table), where magnetic
resonance imaging and orthopedic
assets were available. Caring for the
patient at the combat support hospi-
tal (level 3 facility) (Table) was not
considered because only emergent
surgical cases were being conducted
there. On the basis of the physical
therapist’s findings and teleconsulta-
tion recommendations from the
orthopedic surgeons, the patient
was referred to an orthopedic sur-
geon for treatment of a pectoralis
major tendon rupture.

Early diagnosis of the patient’s ortho-
pedic condition by a physical thera-
pist ensured a timely and appropri-
ate referral for surgical treatment to
prevent suboptimal outcomes. A
review of the literature indicates that
surgical repair of pectoralis major
tendon ruptures is superior to con-
servative treatment.6,8,9 Greater
reductions in pain and improve-
ments in strength are seen in
patients treated surgically than in
those treated with rehabilitation
alone.1,5,6,8,18–23 Nonsurgical treat-
ment is generally reserved for elderly
and inactive patients.7 Deficits in
peak torque and work/repetition
during isokinetic testing were noted
in patients treated without surgical
intervention.18,24 Early surgical
repair yields the most favorable out-
comes for complete and near-
complete pectoralis major tendon
ruptures.8 Early surgical repair
within the first 2 months after injury
is probably better than delayed
repair.7 Delaying surgery can lead
to adhesions, muscle atrophy and
retraction, and delays in return to
work or sport.25 Surgical repair also

can restore the cosmetic appearance
of the chest and axilla.4

A key aspect of this patient’s case
was that the physical therapist
placed a consult to an orthopedic
surgeon through teleconsultation.
When the Office of the Surgeon Gen-
eral teleconsultation program began
in 2004, health care providers from
all branches of the military, initially
in 11 different clinical specialties,
were able to submit their recommen-
dations within 24 hours of receiving
a request for a consultation.15 Since
then, the participation of health
care provider groups has expanded,
with orthopedic surgery becoming
a formal group member in 2007.
Recently, Blank et al26 retrospec-
tively evaluated the use of the ortho-
pedic surgery teleconsultation group
during its first 22 months of opera-
tion. During this period, 208 con-
sults were received by the tele-
medicine orthopedic consultation
program, with Army providers plac-
ing the majority of consults most
commonly for musculoskeletal con-
ditions such as fractures, sprains,
neuropathies, and tendon injuries.26

Although the majority of the consults
sought specific treatment recom-
mendations for patients who proba-
bly would have been evacuated for
further evaluation, surgical interven-
tion or medical evacuation was only
recommended in 25% and 16% of the
consultations, respectively.26 Given
the austere environment in which
this patient case initially occurred
and the difficulty with physician
communication, teleconsultation
with an orthopedic surgeon was vital
in ensuring timely and appropriate
treatment of the patient’s pectoralis
major tendon rupture.

We have been unable to locate any
studies that discuss pectoralis major
tendon repair strain properties or
the amount of stress this tissue can
tolerate before rupture or compro-
mise after surgery.16 Therefore, heal-

ing time frames after pectoralis
tendon repair are based on clinical
impressions and empirical evidence
in treating patients after pectoralis
major tendon rupture and some gen-
eral assumptions based on previous
literature related to soft tissue heal-
ing of other common tendon rupture
repairs (eg, rotator cuff and Achilles
tendons).16 The patient described in
this case report met some of the
goals sooner than described in the
surgical protocol. For example,
despite shoulder immobilization for
the first 4 weeks after surgery, the
patient had 170 degrees of flexion
when active shoulder range of
motion was assessed before pro-
gressing to phase 2 of the surgical
protocol (Appendix). In addition, at
3 months after surgery, the patient
returned to full duty. This decision to
return the patient to full duty was
based on the patient’s willingness to
return to full duty and on physical
examination findings.

Although physical therapists provide
interventions as prescribed by refer-
ring physicians on a regular basis,
this case serves as a reminder that
physical therapists must complete
their own qualitative and quantita-
tive musculoskeletal examinations.
Physical therapists are able to accu-
rately diagnose and manage muscu-
loskeletal conditions and provide
valuable orthopedic expertise, with
or without provider referral.27,28 In a
combat environment, physical thera-
pists assume an even greater role as
qualified primary care extenders to
manage musculoskeletal injuries.29

This case presents the unique chal-
lenges involved in managing muscu-
loskeletal injuries in a combat envi-
ronment, to include medically
evacuating the patient out of Iraq for
diagnostic imaging and definitive
care.
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Appendix.
Rehabilitation Guidelines After Pectoralis Major Tendon Surgical Repaira

Phase I (weeks 0–4 after surgery)

No PROM, no running

Shoulder immobilizer worn at all times (except during exercises)

Hand-squeezing exercises with ball

Elbow and wrist AROM with shoulder in neutral position at side in an internally rotated/adducted position

Stationary bike with immobilizer on, no weight bearing on involved UE (ie, no StairMaster [StairMaster World Headquarters, Vancouver, Washington])

Weeks 3–4: biceps curls and triceps extensions (arm at side) with light weight (�2.2 kg)

Goals: pain control, full elbow flexion and extension ROM, full wrist/hand ROM

Phase II (weeks 5–6 after surgery)

No PROM, no running

Shoulder immobilizer at all times (except during exercises)

Shoulder shrugs, protraction, retraction, scapular mobilization

Supine AAROM flexion to 90 degrees

Submaximal multiplanar shoulder isometrics with the elbow flexed 90 degrees and shoulder in neutral position at side

Continue stationary bike

Goals: supine AAROM: flexion to 90 degrees, no increase in pain or edema

Phase III (weeks 7–8 after surgery)

No PROM, no running

Discontinue shoulder immobilizer

Continue previous exercises as appropriate

AAROM flexion �90 degrees

AROM/AAROM in external rotation and abduction to tolerance

Submaximal multiplanar shoulder isometrics

Treadmill walking progression program

Goals: flexion 120 degrees, abduction 90 degrees, active external rotation as tolerated

Phase IV (weeks 9–12 after surgery)

No PROM, no running

Continue appropriate previous exercises

AROM, AAROM through full range

Wall push-ups with a plus (nonballistic)

Bodyblade (Mad Dogg Athletics, Venice, California): begin bilateral and progress to unilateral

Ball toss with lightest ball (arm at side and chest pass)

Elliptical trainer

Treadmill jogging progression program

Goals: gradual progression to full AROM by 12 weeks, 50 wall push-ups

(Continued)
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Appendix.
Continued

Phase V (months 3–4 after surgery)

Continue previous exercises as appropriate

PROM as needed to regain full ROM

Gentle pectoralis muscle stretches

Shoulder internal and external rotation resistance training; biceps and triceps muscle resistance training

Begin upper-body workouts with very light resistance

No elbow flexion �90 degrees on bench press, military press, “mini” dips

Light weight, dips on machine with maximum assistance, not regular dips

No flys

Shrugs, rotator cuff exercises

Upper-body ergometer 10 minutes forward and 10 minutes backward at low resistance

Table push-ups (body at approximately 45 degrees)

Pro Fitter (Fitterfirst, Calgary, Alberta, Canada), biomechanical ankle platform system on hands, scapular stabilization, light rhythmic stabilization,
perturbations

Ball toss: advance as tolerated

StairMaster

Treadmill running progression program

Goals: full-shoulder ROM with normal scapulothoracic and glenohumeral joint rhythm, 50 table push-ups

Phase VI (months 5–6 after surgery)

Continue appropriate previous exercises

Knee push-ups, progress to regular push-ups (not �90 degree elbow flexion until after 6 months)

Begin progression to heavier resistance upper-body workouts

UE plyometric progression/sport-specific drills/throwing progression

Continue ROM restrictions (not �90 degree elbows) on bench, pull-up, military press, dips

Advance to outside running program

Goals: 50 knee push-ups or 30 regular push-ups, normal pectoralis major muscle strength, pass Army physical fitness test at 6 months after surgery

No contact sports until 6 months after surgery

a Exercise prescription is dependent on the tissue healing process and individual functional readiness in all stages. If any concerns or complications arise
regarding the progress of any patient, the physical therapist should contact the orthopedic surgeon. From McDonald Army Health Center Physical Therapy
Clinic, written by James Mills III, PT, and Anthony Johnson, MD, and revised November 2006. PROM�passive range of motion, AROM�active range of
motion, UE�upper extremity, ROM�range of motion, AAROM�active-assistive range of motion.
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