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ABSTRACT

Background: Power lifting places the shoulder complex at risk for injury. Microfracture is a relatively new
procedure for chondral defects of the glenohumeral joint and is not well described in the literature.

Objectives: The purpose of this case report is to describe the post-operative rehabilitation used with a
power lifter who underwent a microfracture procedure to address glenoid and humeral chondral defects,
debridement of type I superior labral anterior-posterior lesion, and a subacromial decompression.

Case Description: The patientwas a 46 year-old male who was evaluated nine weeks status-post arthroscopic
microfracture procedure for glenoid and humeral chondral defects, debridement of superior labral ante-
rior-posterior (SLAP) lesion, and subacromial decompression. Rehabilitation consisted of postural educa-
tion, manual therapy, rotator cuff and scapular strengthening, dynamic stabilization, weightbearing
exercises, and weight training over nine weeks (24 sessions). Lifting modifications were addressed.

Outcomes: Results of the QuickDASH indicate that activities of daily living (ADLSs), work, and sports mod-
ules all improved significantly, and the patient was able to return to recreational power lifting with limited

discomfort or restrictions.

Discussion: A structured post-operative physical therapy treatment program allowed this patient to return
to recreational power lifting while restoring independent function for work-related activities and ADLs.
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INTRODUCTION

Power lifting is recognized both nationally and inter-
nationally as a highly competitive sport where partici-
pants attempt to reach the highest one repetition
maximum in a series of lifts including the deadlift,
squat, and bench press. Athletes compete in classifi-
cations separated by age, weight, and gender."? Cur-
rent International Powerlifting Federation (IPF) men’s
records in the bench press, squat, and deadlifts sur-
pass the lifter’'s body mass by three times, five times,
and five times, respectively.! These extremely high
loads may place the lifter at risk for a host of injuries.
Power lifting has been associated with more than 1
injury per year or 2.6-4 injuries per 1,000 hours of
training.? Not surprisingly, the most frequently
injured body part in power lifters is the shoulder.'?
Raske and Norlin? found that 93% of shoulder injuries
in power lifters lasted more then one month, suggest-
ing these injuries commonly result in prolonged peri-
ods away from sport.

The term superior labral anterior-posterior (SLAP)
lesion was coined in the early 1990s by Snyder.® He
categorized these lesions into four types based on
involvement of the glenoid labrum and the tendon
of the long head of the biceps. Type I lesions are
classified as an intact labrum and biceps tendon with
fraying of the superior labrum.** This type of lesion
is commonly degenerative, seen in patients that are
middle-aged and elderly, and may or may not be
symptomatic.* Type I SLAP lesions may be treated
with arthroscopic debridement, although this tech-
nique has not been shown to be effective in the long
term.*

Arthroscopic subacromial decompression was first
documented by Ellman.® He stated that this proce-
dure had the advantage over open decompression
first described by Neer® in that it spares the disrup-
tion and reattachment of the deltoid insertion. In
the arthroscopic procedure, the coracoacromial liga-
ment is released, the anterior acromion is resur-
faced, osteophytic changes removed, and involved
bursae are debrided.” Arthroscopic procedures have
primarily been used for subacromial impingement
syndrome, partial tears of the supraspinatus tendon,
and osteoarthritic changes seen in the acromiocla-
vicular joint.*® Good to excellent results in function,
return to work, pain, and ROM have been reported

Table 1. Articular cartilage classification system.

Grade | Superficial
lesions/cracks/indentations

Grade 11 Lesions extending <50% in
depth

Grade 111 Lesions extending >50% in
depth, not including subchondral
bone

Grade IV Extending into subchondral bone

Higher grades indicate greater extent of depth in cartilage lesion.

in 75-93% of subjects for those undergoing subacro-
mial decompression for partial-thickness tears and
impingement syndrome between the ages of 17 and
the mid-60s.%01

Articular cartilage defects can occur as a direct result
from high impact loading, acute trauma, or repeti-
tive compressive/torsional/shear loads placed on
cartilaginous tissue,'*!'® all of which place the athlete
atrisk forinjury. Brittberg & Winalski'* have described
the International Cartilage Repair Society’s method
of evaluating cartilage defects. These deficits are
classified based on the depth and location of the area
damaged, as shown in Table 1. This method has been
most widely used in classifying chondral defects.
Athletes at risk for glenohumeral cartilage damage
are those involved with overhead activity, including
weight lifters.'

Articular cartilage defects rarely heal spontaneously
regardless of whether acute, chronic, or degenera-
tive.'»® The limited ability to heal is due to the avas-
cular nature of cartilage'®'” and a lack of both
chondrocyte division and migration to the injured
site throughout the stages of healing.!” The articular
cartilage lesion often leaves individuals with joint
effusion, activity-related-pain, and reduced quality
of life,'*'” and with regard to the athlete, decreased
or inability to participate in sports. For the past 30
years, total shoulder arthroplasty and debridement
techniques have been the treatment of choice for
symptomatic articular deficits in the shoulder com-
plex.!® Unfortunately, these techniques rarely result
in the athlete returning to sport, even at a recre-
ational level.

Cartilage restoration procedures that have emerged
over the past two decades, along with an enhanced
understanding of the structure and function of
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cartilage, has led to changes in surgical intervention
for articular defects. These techniques attempt to
retard the progression of the defect, relieve pain,
maximize function, and return individuals to sport,
in many cases at the professional level. One popular
surgical technique that has recently been supported
in the literature for the lower extremity, particularly
in the tibiofemoral and patellofemoral joint, is the
microfracture procedure. The goal of the microfrac-
ture procedure is the perforation of the subchondral
bone in order to induce an associated bleeding respo
nse.!21316171920 Thig allows for the release of marrow
elements including undifferentiated mesenchymal
stem cells, fibroblasts, growth factors, and a host of
inflammatory and chemotactic factors necessary for
attempted repair and remodeling of the damaged
area.!>1315161820 A fihrin clot fills the breeched sur-
face that provides an environment for differentia-
tion into hyaline-like cells and stable tissue.!#!31516,18:20
This operative procedure has been performed in the
hip,'® tibiofemoral and patellofemoral,'®'%**% and
talocrural joints.?*

The advantages of microfracture are that it is a rela-
tively safe, straightforward procedure with low asso-
ciated comorbidity, and should the procedure fail,
other options can be implemented.!**?* The main
disadvantage is that the resultant cartilage is hybrid
of hyaline and fibrocartilage. Fibrocartilage has been
shown to have inferior mechanical properties when
compared to hyaline cartilage,®® in that it is less
stiff'*!* and does not resist compression and shear
loads as well.'” This may place the rejuvenated carti-
lage at risk for future breakdown. Various percent-
ages of native hyaline and fibrocartilage have been
found in both animal and human models at 12-72
months postoperatively in the tibiofemoral %% gle-
nohumeral,?” and carpal®®* joint surfaces.

Some authors have advocated for a period of post-
operative non-weightbearing for lesions that have
been treated within the tibiofemoral/patellofemo-
ral®*, and talocrural joints.** Others suggest partial
weightbearing for the hip'®# and tibiofemoral/patello-
femoral joints!®1920:222330 for the first four to eight weeks
post-operatively. This period of protective weight
bearing is prescribed in order to protect the differenti-
ating cartilage tissue. During this period, continuous
passive motion (CPM) is typically used in the

tibiofemoral,'*%:222 hip,'82 and glenohumeral joints*
in order to enhance nutrient and metabolic activity in
the articular cartilage and hypothetically push undif-
ferentiated cells to become hyaline-like in nature.'®
However, no functional differences were found
between subjects who did or did not use CPM in
smaller lesions (less than 2 cm?) in the knee.*

For patients who undergo the microfracture proce-
dure for lesions of the tibiofemoral/patellofemo-
ral, 61920222428 hip 18 and talocrural joints most authors
advocate for a course of intensive physical therapy
with a subsequent return to sport after four to six
months.** Unfortunately, there is no guarantee of
return to prior level of performance. Mithoefer et al
found that only 44% of subjects with tibiofemoral
chondral defects returned to high-impact, pivoting
sports such as football, soccer, basketball, skiing,
tennis, and squash.? Perhaps return to sport was ini-
tiated too soon, as Steadman et al report that maxi-
mum function is often not demonstrated until two to
three years post-operatively.'® Subjects have been
shown to return to recreational activity, such as ten-
nis or jogging five days per week, and have sustained
that level of participation at 4.2 to 11.3 year average
follow-up.'??*»* Individuals older than age 40°*° and
45" and those with lesions in the lower extremity of
greater size than 2 cm? * have demonstrated poor
outcomes. Cartilage defects of greater than 12
months* in duration have also been implicated as a
contributor to poorer outcomes, although conflicting
evidence exists."

In the glenohumeral joint, there is a paucity of pub-
lished literature with regards to the use of microfrac-
ture technique for treatment of chondral defects.
Well-defined rehabilitative protocols following micro-
fracture procedure of this joint are limited. In a case
series of five subjects, Siebold et al*” reported that
after three weeks usage of a CPM, subjects were pro-
gressed to passive and active ROM until full range
was achieved, upon which a rotator cuff strengthen-
ing program was initiated. All subjects noted positive
results in ADLs, range of motion (ROM), and pain
improvement. One high level swimmer was able to
return to recreational swimming. However, a perios-
teal flap was used in addition to the microfracture
procedure for the treatment of that athlete. In those
with microfracture and periosteal transplantation,
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Figure 1. Humeral head cartilage lesion.

McCarthy and Cole* noted that after six weeks of
600 pendulum exercises performed daily, patients
are allowed to progress to AROM and are cleared for
unrestricted activity at six months post-operatively.

The purpose of this case report is to describe the
post-operative rehabilitation program that was indi-
vidually designed for a former power lifter who
underwent arthroscopy for a microfracture proce-
dure to address glenoid and humeral chondral defects,
concurrent with debridement of a SLAP lesion, and
a subacromial decompression. The University of Tlli-
nois at Chicago Institutional Review Board approved
of this study, and informed consent was obtained
from the patient.

CASE DESCRIPTION

The patient was a 46-year-old, right hand dominant,
Caucasian, mesomorphic male, 1.89 meters (74
inches) tall and weighing 151 kilograms (332 pounds).
Approximately nine months prior to physical therapy
initial evaluation, the patient was deadlifting 181.8
kilograms when he noted a diffuse yet intense pain in
his right shoulder region. He continued to weight
train for the next seven months, until the pain became
unbearable. He decided to follow-up with his physi-
cian. Radiographs demonstrated a minimal degree of
osetoarthritis in the glenohumeral joint and moderate
degree of osteoarthritis in the acromioclavicular joint.
Magnetic resonance imaging (MRI) revealed both a
glenoid and a humeral cartilage lesion. His physician

Figure 2. Superior glenoid cartilage lesion.

recommended arthroscopic evaluation and treatment.
Arthroscopic surgery revealed a grade IV chondral
lesions on the humeral head (Figure 1) and articulat-
ing surface of the superior glenoid rim (Figure 2), both
of which were 2-3 cm in diameter, accompanied by a
type I SLAP lesion. Microfracture procedure (Figure 3)
was performed to both articulating surfaces of the gle-
nohumeral joint, along with debridement of SLAP
lesion and a subacromial decompression, the latter to
ensure clearance of the subacromial space. His initial
physical therapy visit occurred at the beginning of the
ninth week post-arthroscopy.

Figure 3. Status-post microfracture procedure to the humeral
head. Note bleeding from subchondral bone.
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Table 2. Patient reported values for Lifts.

Lifts Type Max Prior to | Max Two years post-
injury operatively
Squat 530 1bs. X10 | 400 Ibs. 4X15
Deadlift 600 Ibs. X1 | 365 1bs. 4X15
Bench Press | 240 lbs. X2 | 150 lbs. 4X15

At initial examination, the patient noted functional
difficulty conducting his work-related activities as a
gym owner, such as moving and cleaning weights.
Because most of his destinations were within walk-
ing distance, he did not report driving as a limita-
tion. Household activities, such as cleaning dishes,
floors, and rugs were difficult to complete.

This patient’s past medical history included right
infraspinatus, supraspinatus, and pectoralis major
partial-thickness muscle tears while conducting a
bench press approximately six years prior. This
injury was treated conservatively with a positive
outcome, and the patient decided to discontinue
competitive lifting, but continued to train recreation-
ally. He noted that his ROM and strength were worse
on the right side after this injury. Subjective reports
of his maximum lifts prior to his present injury as
well as those achieved post-operatively are described
in Table 2. The patient stated that he no longer
desired to reach his lifting maximums for fear of
damage to his body. His goal was to continue lifting
at least 50% of his previous maximum lifts.

INITIAL EXAMINATION

On initial physical therapy examination, the patient
presented with forward shoulders bilaterally, down-
wardly rotated scapulae (right greater then left) and
minimal levoscoliosis and kyphosis in the thoracic
region. Atrophy was noted throughout the right
shoulder musculature, including the trapezius, del-
toid, supraspinatus, external rotators, latissimus
dorsi, and pectoralis major, and the musculature of
the upper brachium, including the biceps and tri-
ceps. The surgical sites were well healed without
loss of sensation. Sensation to light touch was intact
throughout the rest of the upper extremities.

ROM examination of the cervical spine, elbow, fore-
arm, wrist and hand revealed no significant deficits.
Table 3 denotes ROM values for the shoulder com-
plex at initial examination and discharge. This
patient was limited primarily by pain with all active
and passive right shoulder movements. He was unable
to don/doff a shirt with his right arm, nor was he
able to reach behind his head or back.

Joint mobility examination revealed hypomobility of
the sternoclavicular, acromioclavicular, and scapulo-
thoracic joints, thereby diminishing scapular upward
rotation bilaterally, although greater on the surgical
side. Glenohumeral joint examination exhibited defi-
cits in inferior and posterior translation without pain.

Force generation capacity was severely limited, and
therefore, manual muscle testing (MMT) for the shoul-
der complex was not assessed at initial examination.

Table 3. Range of motion, measured in degrees.

Shoulder ROM | Leftat Initial | Right at Initial Right at
Examination Examination Discharge
(AROM/PROM) (Passive only) (AROM/PROM)

Flexion 172/178 N/t 169/175

Extension 76/92 50 71/85

Abduction 143 73% 143

Scaption 180 130% 180

Internal Rotation | 66 38%@ 57

External Rotation | 90" 32%@ 88"

" measured supine, “empty end-feel, ‘measured at 90 degrees abduction)

“measured at 0 degrees abduction
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Table 4. QuickDASH scores.

QuickDASH Pre-Surgical | Initial Discharge 2 year post-
Scores Evaluation operatively
11-item ADL 40.9 81.8 15.9 4.5
Work Module 56.25 75 25 6.25
Sports Module 100 100 75 25
*Note: Higher scores indicate greater disability.

Grip strength testing revealed 139 pounds on the Intervention

right, as compared to 159 pounds on the left, mea-
sured via hand-held dynamometer.

The QuickDASH was used as the primary self-reported
functional outcome measure. The QuickDASH, devel-
oped from the original 30-item Disabilities of Arm,
Shoulder, and Hand (DASH) questionnaire, is an 11-
item, self-administered questionnaire for upper
extremity function and disability.** Scores for each
individual item range from 1 to 5, 1 being no diffi-
culty, 5 being unable. The QuickDASH also has an
optional five question module for both work and
sports that are scored separately. For scoring, a sum
of the responses is divided by the number of
responses, subtracting one, and multiplying by 25
for all three modules separately. Scores range from 0
to 100, 0 indicating no disability. When compared to
the 30-item DASH, Beaton et al** reported a Pear-
son’s product-moment coefficient of correlation of
.97 (Pearson’s 1), with test-retest reliability of .94,
and similar construct validity to the DASH. The
advantages of the QuickDASH are its simplicity and
ease of use.

QuickDASH scores were assessed prior to surgery and
post-operatively. Table 4 presents the patient’s Quick-
DASH scores, with the 11-item ADL measure worsen-
ing post-operatively from 40.9 to 81.8. The work
module also increased from 56.25 to 75, while the
sports module remained unchanged at 100. Given
that the intrarater reliability coefficient is .94 with
standard deviation of 26.2 points,* the calculated
standard error of measurement (SEM) of 1 standard
deviation is 12.8 at a 95% confidence interval (CI),
indicating that he was significantly worse at this
point after surgery compared to pre-operative
function.

Note: Please refer to Appendix 1 for all details of the
three phases of intervention.

Phase I-Protective PROM Phase- Weeks 0-8
Post-operatively

For the first six weeks post-operatively, prior to
physical therapy consultation, the patient was issued
a CPM machine set at 90 degrees of abduction in the
scapular plane and 90 degrees of external rotation
by his physician. He used this daily for six hours. For
the following two weeks, the patient was allowed to
conduct self-PROM into flexion and scapular plane
abduction in the supine position as tolerated, per
physician instruction. He was then referred to phys-
ical therapy for therapeutic management.

Phase II- AROM and Strengthening Phase-

Weeks 9-14 Post-operatively

During the first six weeks of physical therapy (weeks
9-14 post-operatively), the treatment plan was
designed to address postural dysfunction, normalize
passive and active ROM on both sides, and strengthen
the periscapular muscles, rotator cuff, and remain-
ing limb musculature bilaterally. During week 9, the
patient was educated regarding forward shoulder
posture and how it has been linked to shoulder com-
plex dysfunction and pain.**® Further, because tho-
racic position has been shown to have effects on
shoulder ROM, kinematics, and strength,*® the patient
was educated to avoid thoracic kyphosis or slumped
posture. To address pain, grade I-11 joint distraction
was performed at the glenohumeral joint for pain
modulation according to Kaltenborn.*” Pain-free
right glenohumeral PROM was administered at every
treatment session to enhance or maintain available
ROM and nourish rejuvenating cartilaginous tissue.
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Figure 4. Triceps extension.

4a. Initial and ending position. The patient stands with hands
on handle bars, elbows in extension, shoulders neutral.

4b. Movement. The patient slowly allows the bar to be raised
to 90 degrees of elbow flexion.

Supine AAROM and AROM exercises were added in
multiple planes with a wand daily and were included
in a home exercise routine. A rotator cuff strength-
ening program was conducted at home three days
per week on non-consecutive days. Isometric exer-
cise was issued for glenohumeral flexion, abduction,
internal rotation (IR), external rotation (ER), and
extension at varying angles within the patients
available ROM. Each was conducted with 2 sets of
10 repetitions with 5-second holds and 5s rest
breaks?®® at maximal levels with 30 second rest breaks
between sets. This was issued to prepare for a more
complex exercise regime to come in later weeks.

This time frame was promoted throughout all
glenohumeral rotator cuff strengthening sessions to
build muscular endurance, because muscle fatigue
has been associated with faulty neuromuscular con-
trol.***" Standing bicep curls and tricep extensions
(Figure 4) were progressed accordingly throughout
physical therapy sessions. Forearm, wrist, and hand
gripping exercises were also utilized throughout
treatment sessions.

During this phase, the patient was allowed to begin
squats and deadlifts with no external resistance in
order to avoid significant atrophy of his lower
extremities. Once the patient achieved supine gle-
nohumeral AROM of flexion past 90 degrees, serra-
tus anterior punches were added without external
resistance. Resistance was progressed as the patient’s
strength increased.

During week 10, grade II-I1I mobilizations with both
distraction and inferior/posterior glides were admin-
istered to address both pain and mobility,*sternocla
vicular joint mobilizations, grade III-IV in a caudal
direction, were conducted to improve scapular
mobility.*” PROM into straight plane abduction and
standing AAROM and AROM glenohumeral flexion
and scapular plane abduction were added. Because
the patient’s girth did not allow for serratus anterior
activity to be monitored with palpation while per-
forming elevation, he was given verbal cues to uti-
lize his serratus anterior while the primary author
mobilized his scapula into upward rotation as needed
throughout treatment, similar to the scapular assis-
tance test described by Rabin et al.** Inadequate
scapulothoracic upward rotation has been linked to
impingement.”® Standing rows with theraband were
added to improve scapular strength.

At week 11, grade III-IV joint mobilizations of the gle-
nohumeral joint were added to progress mobility.*
PROM into ER/IR at 90 degrees abduction was con-
ducted. Isotonics began in the order of scaption, flex-
ion, and abduction (Figure 5) to 90 degrees of elevation.
Thirty second rest breaks between sets was issued
in order to promote training of muscular endurance.
The ultimate goal was to progress his scaption and
flexion to three sets of 20 repetitions with five-pound
dumbbells. The use of five pound weights with three
sets of 20 repetitions in the shoulder has been used in
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Figure 5. Deltoid raises or “‘wings’”

Sa. Initial and ending position. The patient stands with arms
at side, elbows bent to 90 degrees of flexion.

5b. Movement. The patient raises shoulders to 90 degrees
abduction.

the physical training of baseball positional players
and pitchers.” IR and ER at neutral abduction with
3 foot-long theraband was given. He was instructed
to stand consistently 3 feet away from the door and
place a towel roll between his humerus and body wall
to avoid faulty compensations and optimize position
of the rotator cuff.

During week 12, stretching with the hand behind
head and back with a towel and pectoral stretches at
90 abduction and full available external rotation
were added to address functional ROM. Grade II-IV
postero-anterior joint mobilizations were performed
later during rehabilitation as needed to the thoracic

spine in accordance with Maitland’s recommendations.**
Strength was progressed accordingly for all previ-
ously described exercises through week 14 with
detail given in Appendix 1.

Phase III- Return to Sport Phase- Weeks 15-17
Post-operatively

At this point, the patient demonstrated a 4/5 on MMT
into glenohumeral scaption, flexion, abduction, IR
and ER (in neutral abduction), compared to the non-
involved side. It was decided to use a 4/5 on MMT to
all above stated shoulder actions, along with a six-
week strengthening protocol, as markers to progress
to this phase. 4/5 on MMT was chosen by the authors
because it was deemed necessary to have at least
moderate amounts of force generating capacity to
maintain joint congruity at submaximal levels with
higher level activity. Further, we elected to use six
weeks, as this was thought to allow enough time to
achieve hypertrophic strength gains and allowed for
appropriate cartilage healing in the inherently unsta-
ble GH joint. During the return to sport phase, the
main focus was to develop advanced strengthening,
control, and introduce resistance to actions of the
squat, deadlift, and bench press while continuing to
maintain and improve available ROM through pas-
sive and active ROM and joint mobility as previously
described. It was also critical that this patient be edu-
cated on proper weight lifting modifications. During
week 15, isotonic exercise at or above 90 degrees of
shoulder elevation such as ER at 90 degrees of gleno-
humeral abduction (scarecrows) were added to
enhance rotator cuff strength and stability in an
upper extremity position similar to squats (Figure 6).
To address dynamic stability and improve joint posi-
tion sense,** Body Blade™ exercise drills were uti-
lized in the clinic, with the patient standing and
moving through multiple planes of ROM. This was
continued until discharge. Pushups on the wall using
various stable and unstable surfaces were incorpo-
rated to strengthen the rotator cuff and scapular sta-
bilizers in a closed kinetic chain manner.*®

At week 16, resistance was added to both the squat
and deadlift. For the deadlift, the patient was
instructed to concentrate on maximally contracting
the lower extremities while using an underhand grip
for the right hand during the deadlift (Figure 7) to
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Figure 6. Standing External Rotation or “Scarecrows’

6a. Initial and ending position. The patient stands upright,
with the glenohumeral joint placed in 90 degrees abduction
and full external rotation, elbows in 90 degrees flexion, and
forearms slightly pronated.

6b. Movement. The patient eccentrically lowers the forearms
to neutral rotation with maintenance of all other joint angles.

avoid placing maximal stretch on the biceps muscle
and tendon. Vertical pushups against the wall were
progressed to an unstable surface for the upper
extremities. The bench press was reintroduced at
week 17. For the bench press, the patient was
instructed to start with a ten-pound dumbbell in his
involved arm with a spotter. He was allowed to prog-
ress by no more then five pounds per week. He
also was educated to initiate barbell bench press
when he was able to lift 50% of what he was lifting
previously with dumbbells, in accordance with his
goals. This was discussed to avoid compensating

Figure 7. Underhand deadlift.

7a. Initial and ending position. The patient stands with hips,
knees, and ankles bent, involved wrist in supination to
decrease maximal stretch on the biceps muscle and tendon.
7b. Movement. The patient raises the bar, extending with
lower extremities and spine, to achieve upright posture.

with his non-involved arm. Further, it was recom-
mended to avoid excessive abduction and to main-
tain hand width no greater then 1.5x the biacromial
width to avoid excessive strain on the rotator cuff.*
The patient was instructed to conduct lateral pull
downs with his hands and elbows placed in front of
his head. This avoids excessive shearing stress on
the biceps long head tendon* when the glenohu-
meral joint is at end-range external rotation at 90
degrees of abduction'” and also allows performance
of the maneuver with the humerus in the scapular
plane.
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OUTCOME

The patient was seen 24 times over a nine-week
period. He was discharged from physical therapy ser-
vices at week 17 post-operatively. Both the patient
and the primary author were in agreement that he
reached his goals, other than his lifting targets, which
could be safely progressed by him while applying the
technique modifications to which he had been edu-
cated. His ROM had plateaued, but was comparable
to the non-involved side (Refer back to Table 3). He
was independent with his HEP progression, was able
to work and perform his ADLs independently, and
understood how his posture could relate to shoulder
dysfunction. Finally, QuickDASH scores showed
improvements beyond the standard error of mea-
surement. The patient made large gains in the ADL
section, improving from 81.8 at initial evaluation to
15.9 at discharge. The work-related module changed
from 75 to 31.25. Sports module improved only from
100 to 75. This section of the QuickDASH was unlikely
to change remarkably at this point in time seeing
that he had just begun his return to power lifting
maneuvers with external resistance including squats,
deadlifts, and bench press, and that he did not want
to return to lifting at 100% of his previous maximum
lifts. However, it was expected that because founda-
tional strength was developed and proper education
in progression in HEP was provided to the patient, it
was likely that his scores in all modules would con-
tinue to improve over the next 12-18 months.

At a two year follow-up, QuickDASH scores contin-
ued to show improvement, mostly in the sport mod-
ule from 75 to 25, followed by work module (31.25 to
6.25) and ADLs (15.9 to 4.5), as seen in Table 4. The
patient reported that he was bench pressing 150
pounds, squatting over 400 pounds, and deadlifting
365 pounds at four sets of 15 repetitions each as
noted in Table 2. He felt that although he could lift
more, he was unwilling to attempt to do so for fear of
reinjuring his right shoulder, or any part of his body.
Although he did complain of minimal intermittent
right shoulder stiffness deep in his glenohumeral
joint the patient was very satisfied with overall
results.

DISCUSSION
Chondral defects occur in response to macrotrauma
or microtrauma inflicted upon articular cartilage and

rarely heal on their own.'*!* While joint replacement
has been the treatment of choice for articular carti-
lage deficits in the glenohumeral joint, it often leaves
the patient unable to return to desired levels of func-
tion. In the case of athletes, return to recreational
sports is difficult to accomplish after total joint arthro-
plasty of the glenohumeral joint. Articular cartilage
techniques such as the microfracture procedure,
which stimulates subchondral bone and may provide
the potential for articular cartilage healing,'*'62° offer
the athlete a chance to return to sport at the recre-
ational level and beyond.!16182022-24,30

While post-operative rehabilitation following micro-
fracture for the hip,'®* tibiofemoral and patellofem-
oral,'®19233% and talocrural joints* have been defined,
details regarding rehabilitation of the glenohumeral
joint after microfracture procedures are lacking in
the literature. The purpose of this case report was to
describe the post-operative rehabilitation for a for-
mer power lifter who underwent an arthroscopic
shoulder surgery for microfracture procedures of the
glenohumeral joint, debridement of a type I SLAP
lesion, and a subacromial decompression.

With regards to microfracture procedures performed
in the tibiofemoral joint, patients older then 40* and
45% and those with lesion size greater then 2 cm? 2
have demonstrated poorer outcomes compared to
those who are younger and have smaller lesions.
Despite being older then 45 and having a lesion size
greater then 2 cm? this patient returned to recre-
ational lifting, showed improvement on QuickDASH
scores, and was satisfied with results at two-year fol-
low up. Reinold et al reports a slower progression in
patients with greater lesion sizes following micro-
fracture procedure.® It is possible that a rehabilita-
tion program that advances slowly is more appropriate
for those older then 40 years of age and/or with larger
lesion sizes, and relate to why a successful outcome
was achieved with this patient. Further, an acceler-
ated progression was unnecessary as this patient was
not interested in returning to a competitive sport that
had a timeframe associated with return.

This patient was referred to physical therapy after
eight weeks of CPM and self-induced PROM following
arthroscopic microfracture procedures along with
subacromial decompression and debridement of
type I SLAP lesion. Placing initial AROM restrictions
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may have aided in avoiding movements that place
the developing cartilage at risk. Frisbie et al*® states
that hyaline-like cartilage was not found until eight
weeks in the equine model. However, avoiding
motion activates resorption of chondral surfaces®
and can likely weaken supporting joint musculature
while causing joint restrictions and pain. The authors
of this case report chose to err on the conservative
side in order to ensure that abnormal forces were
not placed across healing articular cartilage tissue.
Future research should focus on whether early
AROM places inappropriate torque or shear forces
across the glenohumeral joint after chondral repair.

Some authors advocate for early post-operative
weightbearing following microfracture procedure at
the hip'®?°andtibiofemoral/patellofemoral!®19:20,22:23:30
joints. While it may be advantageous for early joint
loading in to occur in the more stable hip and knee
joints, compressive and shear forces placed on the
less stable glenohumeral joint during UE CKC exer-
cises may predispose it to injury. The authors chose
to hold off on weight-bearing (CKC) activities in this
patient until adequate strength (4/5 on MMT) was
found on physical examination. It should be noted
that the baseline strength in a power lifter is unlikely
to be similar to the average person. A 4/5 on MMT,
as used in this case report as a measure for progres-
sion to a more difficult regime, may not be applica-
ble in other populations. In future research it may
be interesting to study the effects of earlier compres-
sive loading in the glenohumeral joint following car-
tilage repair procedures. As cartilage is designed to
protect against compressive forces, loading mesen-
chymal cells into compression in the early stages
may assist in differentiation into chondrocytes.

This power lifter, despite being trained in proper lift-
ing modifications after injury, was not being seen by
the physical therapist while he independently pro-
gressed his bench, squat, and deadlift. Once a base-
line strength and stability was developed for the
shoulder, and the patient was educated in proper
technique with lifting maneuvers, it seemed feasible
to allow for early discharge. Familiarity with lifting
routine prior to injury allowed the patient to progress
independently and appropriately. In this patient, the
primary author felt it unlikely that this lifter would
resume training too rapidly because the patient stated

he was not interested in returning. However, early
discharge may not necessarily be an optimal strategy
for more competitive athletes who may rush or
resume training too quickly or intensely.

CONCLUSION

In conclusion, this patient who underwent an
arthroscopic glenohumeral microfracture proce-
dures, subacromial decompression, and debridement
of type I SLAP lesion effectively returned to a recre-
ational weight lifting. He returned to this level of par-
ticipation with the guidelines outlined in the protocol
described in this case report. The protocol utilized
with this patient and the outcomes achieved can not
be generalized to other patients who undergo micro-
fracture procedures about the glenohumeral joint
and should only be used as a guideline. Controlled
research using a larger sample size would help to
determine if a protocol such as the one used in this
case report would be successful with a larger group
of athletes. Thus, additional research should focus
on developing optimal post-operative rehabilitation
for a quick and safe return to activities of daily living
and sport after microfracture of chondral surfaces in
the glenohumeral joint. Research should examine
whether the microfracture technique for the gleno-
humeral joint is a viable surgical option for patients
with articular cartilage injuries that wish to return to
sport. Finally, studies that describe patient categori-
zation, classification, and clinical prediction rules
identifying those who would benefit from microfrac-
ture procedure in the glenohumeral joint would also
be beneficial.
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Appendix 1. Post-operative rehabilitation following arthroscopic microfracture

procedure with concominant debridement of SLAP type I lesion and subacromial
decompression.

I. Phase 1: protective PROM phase (day 1 post-arthroscopy-week 8)
Goals:
A. Protect surgical site from undue stress
B. Nourish articular cartilage to mold into appropriate tissue
C. Prevent negative effects of immobilization
D. Decrease pain and inflammation
Weeks 1-6
1. CPM at 90 degrees scaption, 90 degrees ER, 6H daily
2. Cryotherapy as needed
Week 7-8
1. Self-PROM into flexion/scaption
2. Cryotherapy as needed
I1. Phase 2: AROM and strengthening phase (Week 9-14)
Goals:
A. Restore full ROM
B. Preserve integrity of tissue
C. Restore muscular strength and endurance
Week 9
1. Education regarding posture, cryotherapy
2. PROM into glenohumeral flexion, scaption, extension, and external rotation
(ER)/internal rotation (IR) in scapular plane
3. Glenohumeral joint mobilizations, grade I-II for pain
4. AAROM/AROM supine into glenohumeral flexion, scaption, ER/IR in scapular plane
and neutral abduction
5. Home exercise program (HEP)
a. Wand exercises in scaption, flexion, ER/IR in neutral abduction, 10x10s holds,
5x/day
b. Squats, deadlifts with no external resistance
c. Isometrics in glenohumeral flexion, abduction, ER/IR in neutral abduction, 2x10
reps, 5s holds, 1x/day, 5x/week
d. Forearm, wrist, hand-gripping exercises
e. Serratus anterior punches supine, 2x10-20 repetitions without external resistance,
conducted 1x/day, 5x/week
f. Tricep extensions/unilateral bicep curls standing, 2x20 repetitions, 5 pounds,
3x/week on non-consecutive days
Week 10
1. Progress PROM adding abduction
2. Joint mobilizations
a. Sternoclavicular joint, into both superior and inferior direction, grade III-IV
b. Scapulothoracic joint, into upward rotation, grade I1I-IV
c. Glenohumeral joint, into posterior and inferior direction, grade II-I11
3. AAROM and AROM- glenohumeral flexion and scaption standing
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Appendix 1. Post-operative rehabilitation following arthroscopic microfracture

procedure with concominant debridement of SLAP type I lesion and subacromial
decompression. Continued.

4. HEP

Wand exercises continued from week 9

Squats, deadlifts with no external resistance continued from week 9
Glenohumeral isometrics continued from week 9

Forearm, wrist, hand-gripping exercises continued from week 9

Increase serratus anterior punches to 1-2 pounds

Increase bicep/tricep exercises to 10 pounds

g. Standing rows with theraband, 2x20 repetitions, 3x/week on non-consecutive days

mo o o

Week 11
1. Progress PROM adding ER/IR stretching at 90 degrees abduction
2. Joint mobilizations- add grade I1I-1V to glenohumeral joint, same direction as week
10
AROM glenohumeral scaption and flexion continued from week 10
4. HEP
a. Wand exercises continued from week 9
b. Squats, deadlifts with no external resistance continued from week 9
c. Forearm, wrist, hand-gripping exercises continued from week 9
d. Isotonic strengthening for glenohumeral joint, 2x20 repetitions, 3x/week, on non-
consecutive days
i. Flexion and scaption standing with 1 pound
ii. Deltoid wings with 1-2 pounds
iii. IR/ER with theraband at neutral abduction
e. Increase serratus anterior punches to 3 pounds
f. Increase bicep/tricep exercises to 12 pounds
g. Standing rows with theraband continued from week 10

W

Week 12
1. Progress PROM- add towel stretching behind head and back, wall pectoral stretch at
90 degrees abduction, 10x10 seconds 2-3x/day each, Sx/week
2. Joint mobilizations- add thoracic spine mobilizations, into anterior direction, and
continue with GH joint mobilizations from week 11
AROM glenohumeral scaption and flexion continued from week 10
4. HEP
a. Wand exercises continued from week 9
b. Squats, deadlifts with no external resistance continued from week 9
c
d

W

Forearm, wrist, hand-gripping exercises continued from week 9
[sotonic strengthening- glenohumeral joint

1. Increase flexion and scaption to 2 pounds
il. Increase deltoid wings to 3 pounds
iil. Increase IR/ER with theraband

e. Increase serratus anterior punches to 4 pounds
f. Increase biceps/triceps exercises to 15 pounds
g. Increase standing rows resistance with theraband

Week 13

1. Progress PROM

2. Joint mobilizations- continue from week 12

3. AROM glenohumeral scaption and flexion continued from week 9
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Appendix 1. Post-operative rehabilitation following arthroscopic microfracture

procedure with concominant debridement of SLAP type I lesion and subacromial
decompression. Continued.

4. HEP
a. Wand exercises continued from week 9
b. Squats, deadlifts with no external resistance continued from week 9
c
d

Forearm, wrist, hand-gripping exercises continued from week 9
Isotonic strengthening- glenohumeral joint
i. Increase flexion and scaption to 3-4 pounds
ii. Increase deltoid wings to 4 pounds
iii. Continue with therabands for IR/ER
e. Serratus anterior punches continued from week 12
f. Increase biceps/triceps exercises to 20 pounds
g. Standing rows continue from week 12
Week 14
1. Progress PROM
2. Joint mobilizations continued from week 12
3. AROM glenohumeral scaption and flexion continued from week 10
4. HEP
a. Wand exercises continued from week 9
b. Squats, deadlifts with no external resistance continued from week 9
c. Forearm, wrist, hand-gripping exercises continued from week 9
d. Isotonic strengthening- glenohumeral joint
i.  Increase flexion and scaption to 5 pounds
ii.  Increase deltoid wings to 5 pounds
iii.  Increase IR/ER with theraband
e. Increase serratus anterior punches to 5 pounds
f. Biceps/triceps exercises continued from week 13
g. Standing rows continued from week 13
III. Phase 3: Return to recreational lifting/sport phase (Week 15-)
Goals:
A. Maintain full ROM
B. Improve muscular strength, endurance, and stability
C. Gradually return to power lifting tasks
Week 15
1. PROM
2. joint mobilizations as needed, continued from week 12
3. AROM glenohumeral scaption and flexion continued from week 10
4. HEP
Wand exercises continued from week 9
Squats, deadlifts with no external resistance continued from week 9
Forearm, wrist, hand-gripping exercises continued from week 9
Wall pushups, 2x20, on stable surface, 3x/week, on non-consecutive days
Body Blade exercise through full scaption ROM, 3x/week, on non-consecutive
days 20x
Isotonic strengthening- glenohumeral joint
1. Flexion/scaption continued from week 14
ii. Deltoid wings continued from week 14
iii. IR/ER with theraband continued from week 14

o a0 o
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Appendix 1. Post-operative rehabilitation following arthroscopic microfracture

procedure with concominant debridement of SLAP type I lesion and subacromial
decompression. Continued.

iv. Scarecrows, 1-2 pounds, 2x20
g. Serratus anterior punches continued from week 14
h. Increase biceps/triceps exercises to 25 pounds
i.  Add unilateral bent over rows, 20 pounds, 2x20 repetitions, 3x/week, on non-
consecutive days
Week 16
1. PROM
2. Joint mobilizations as needed, continued from week 12
3. AROM glenohumeral scaption and flexion continued from week 10
4. HEP
Wand exercises continued from week 9
Forearm, wrist, hand-gripping exercises continued from week 9
Wall pushups, 2x20, on unstable surface, 3x/week, on non-consecutive days
Body Blade exercises continued from week 15
Dead lifts, 60 pounds, 2x20, 3x/week, on non-consecutive days
Squats, 95 pounds, 2x20, 3x/week, on non-consecutive days
Isotonic strengthening- glenohumeral joint
1. Flexion/scaption continued from week 14
ii. Deltoid wings continued from week 14
iii. IR/ER with theraband continued from week 14
iv. Increase scarecrows to 3-4 pounds
h. Serratus anterior punches continued from week 14
1. Increase biceps/triceps exercises to 30 pounds
j. Increase bent over rows to 25 pounds
Week 17
1. PROM
2. Joint mobilizations as needed, continued from week 12
3. AROM glenohumeral scaption/flexion continued from week 10
4. HEP
Wand exercises continued from week 9
Forearm, wrist, hand-gripping exercises continued from week 9
Add dumbbell bench press, starting with 10 pounds unilaterally
Body Blade exercises continued from week 15
Increase deadlifts to 70 pounds
Increase squats to 135 pounds
Isotonic strengthening- glenohumeral joint
1. Flexion/scaption continued from week 14
ii. Deltoid wings continued from week 14
iii. IR/ER with theraband continued from week 14
iv. Increase scarecrows to 5 pounds
Serratus anterior punches continued from week 14
1. Biceps/triceps exercises continued from week 16
J- Increase bent over rows to 30 pounds

@ moe a0 o

e an o

=

The International Journal of Sports Physical Therapy | Volume 6, Number 1 | March 2011 | Page 26





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


