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Doc, When Can He Go Back in the Game?
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Abstract

In the injured athlete, several criteria must be considered before return to play. There are
separate considerations for knee injuries, shoulder injuries, and general upper and lower
extremity injuries, as well as concussion, hypertrophic cardiomyopathy, mononucleosis,
and spondylolysis. It is important that surgical indications, postoperative rehabilitation,
and risk for reinjury are reviewed by the surgeon before the athlete is allowed to resume

activity.
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There 1s very little written in the
current literature regarding return-
to-play criteria for various sports
medicine injuries and illnesses.
Most often, these decisions are
based on empirical guidelines and
the experience of team physicians
and athletic trainers.

Knee Injuries

Meniscal Tear

Meniscal tears can be caused by
trauma or result from age-related
degeneration. In athletes, meniscal
tears most commonly are caused by
a twisting injury on a flexed knee.
Symptoms usually are readily appar-
ent and include focal pain, swelling,

and occasionally a mechanical catch
or giving way of the knee. Tears are
most common in the white-white
zone (central third) of the meniscus,
and healing potential is limited;
these tears are best treated with a
partial meniscectomy. Very periph-
eral tears (in the red-red zone of the
meniscus) usually are associated
with anterior cruciate ligament
(ACL) tears and are best repaired if
surgery is done early. Vertical mat-
tress sutures remain the gold stan-
dard technique, although many all-
inside devices are now available that
have produced results similar to
those of inside-out or outside-in
techniques.'

*Robert A. Arciero, MD or the department with which he is affiliated has received research or institutional support

from Arthrex.
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After a partial meniscectomy, re-
turn to play is allowed when the ath-
lete is pain free, effusion has re-
solved, and quadriceps function has
returned (typically 2 to 3 weeks after
surgery).” If a meniscal repair is
done, return to sports participation
is delayed. These patients typically
are kept at 50% weight bearing for
6 weeks, can return to straight-
ahead running at 3 to 4 months, and
can return to high-impact and con-
tact sports (including soccer) 6
months after surgery. It is critical to
discuss these details with the patient
ahead of time. The dilemma regard-
ing the appropriate treatment option
for meniscal tears that occur pre-
scason and midseason can be diffi-
cult, but the long-term best interests
of the patient must be the primary
consideration.

Medial Collateral

Ligament Injury

Medial collateral ligament (MCL)
injuries are common in collision
sports. This injury results from a
valgus load to the knee, most com-
monly caused by a direct hit to the
lateral side of the knee. Grading is
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Table 1
MCL Injury Types and Treatment

Grade Ligament Damage Signs/Symptoms

Instability

| Stretched, some
fibers torn

Il Considerable
tearing of fibers
but not com-
plete tear

swelling

1]l Complete tear

Minor pain and stiffness

Major pain and tenderness at
inside of knee, sometimes

Considerable pain and tender
ness, some swelling, some

Minimal or no instability; < 5
mm on valgus testing (1+)

Some instability, especially
when cutting or pivoting; 5 to
10 mm on valgus testing (2+)

Marked instability; giving way >
10 mm on valgus testing (3+)

times difficulty bending the

knee

based on the amount of medial joint
opening with valgus stress (grade I,
0 to 5 mm; grade II, 5 to 10 mm; and
grade III, 2 10 mm). The hallmarks
of this condition include medial
pain, presence or absence of a pop at
time of injury, and laxity on valgus
stress testing. The diagnosis can be
confirmed by MRI, which also is
useful to rule out other associated
ligament and meniscal injury. The
grading of MCL injuries is outlined
in Table 1.

Treatment for grade I and II inju-
ries involves bracing (low-profile
hinged brace) and return to play
based on symptoms and perfor-
mance (sometimes even in the same
game).” Treatment for grade III, or
complete, MCL injuries is more
prolonged. In general, a long-hinged
brace is used full time for 6 to
8 weeks.* Some authors recommend
bracing with restricted range of mo-
tion in the brace at 4 weeks.

The athlete with a grade III MCL
tear generally can return to play ap-
proximately 5 to 6 weeks after injury.
There are wide variations in the litera-
ture, with some reports showing re-
turn as early as 3 weeks and others
reporting return closer to 10 weeks.

Anterior Cruciate

Ligament Injury

An ACL injury most often is a non-
contact injury. It commonly is asso-
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ciated with meniscal pathology as
well as osteochondral and articular
cartilage injury. Although few sports
may allow an athlete to return to
play with an “isolated” ACL injury
caused by a hyperextension mech-
anism, most patients require ACL
reconstruction within 1 month of
acute injury with concomitant treat-
ment of meniscal and articular carti-
lage pathology.

Return-to-play criteria after an
ACL injury often are sport depen-
dent.®> The athlete must have no
signs of an inflamed knee and less
than a 10% to 15% deficit on func-
tional evaluation testing before
sport-specific training is begun.
Most patients require at least 6
months and often up to 12 months
to complete this process.® After ACL
reconstruction,  athletic  perfor-
mance remains decreased in the first
return season, with a return to nor-
mal performance levels in the sec-
ond return season. Attempts by
high-performance athletes to return
to play with an ACL-deficient knee
usually are unsuccessful.

Posterior Cruciate

Ligament Injury

Posterior cruciate ligament (PCL)
injuries in sports usually are caused
by a direct blow to a flexed knee.
The diagnosis is made by the pres-
ence of a knee effusion, positive

drawer testing, and occasionally
stress radiographs or MRI. Treat-
ment is based on the degree of inju-
ry, with grades I and II isolated PCL
tears treated nonsurgically with
quadriceps strengthening and brac-
ing. Grade III tears, combined liga-
mentous injuries, or grade II tears
that fail to respond to adequate con-
servative care often require surgical
reconstruction of the ligament.

If nonsurgical treatment is indi-
cated, return to play is allowed when
the effusion resolves, quadriceps
and hamstring strength reach 85%
of the unaftected leg, and the athlete
is able to perform sport-specific
drills including running and cutting
without pain or instability.””® Surgi-
cal reconstruction usually requires
6 months of postoperative rehabili-
tation before return to play is al-
lowed.

Shoulder Injuries
Acromioclavicular Joint Injury
Acromioclavicular (AC) joint inju-
ries commonly occur in athletes as a
result of a direct fall on the “point’
of the shoulder and are character-
ized by acute onset of pain localized
to the AC joint and often an associ-
ated deformity. Treatment is based
on the degree of severity of the inju-
ry of the affected side.” The types of
injury and treatment are outlined in
Table 2.

Return to play after type I and II
AC separations depends on the
amount of time required for the re-
turn of pain-free shoulder range of
motion. Although somewhat con-
troversial, pregame injections of a
local anesthetic are commonly per-
formed in competitive athletes and
are associated with very little mor-
bidity. Return-to-play decisions for
athletes with type III injuries must
be individualized."” Type IV AC

separations can undergo closed re-
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Table 2

Acromioclavicular (AC) Joint Injury Types and Treatment
Injury Type Treatment
Type I, AC sprain Nonsurgical
Type Il, AC tear, coracoclavicular (CC) intact Nonsurgical

Type IlI, AC and CC torn, up to 100% displacement

Controversial; depends on degree
of symptoms and impairment

Type IV, AC and CC torn, clavicle displaced posteriorly Surgical*

on axillary view

Type V, AC and CC torn, over 100% displacement
Type VI, AC and CC torn, clavicle inferiorly displaced

Surgical

Surgical

*With a closed reduction technique under anesthesia, it may be possible to convert a type IV AC separa-

tion into a type Il injury.

duction and can be treated nonsur-
gically."! If surgical reconstruction is
required, immobilization of the
shoulder usually is necessary for the
first 6 weeks, with gradual return of
motion and strength. Contact and
collision sports are avoided until
6 months after the procedure.

Anterior Shoulder Dislocation
Acute anterior shoulder dislocations
are common in the athletic popula-
tion' but can prove to be challeng-
ing in terms of return to play issues
in an “in-season” athlete." Initial
treatment can be conservative, but
this condition is associated with a
high recurrence rate in young pa-
tients and those participating in col-
lision sports. Stabilization proce-
dures often are required either
during the season or after the season
is over, depending on the individual
athlete and the degree of limitation.
Some athletes may be able to get
through the season with a brace that
limits abduction and external rota-
tion, but this is not possible for
skilled positions in football. Acute
Bankart repair may be necessary if
the athlete is unable to return to his
or her preinjury level of participa-
tion and is a means of restoring anat-
omy and function with predictable
improved outcomes.'*

The decision to proceed with a
Bankart repair represents a season-
ending injury. Most surgeons now
advocate arthroscopic repair, even in
collision athletes. Return to full par-
ticipation in collision sports is de-
layed until at least 4 to 6 months after
Bankart repair. The shoulder is im-
mobilized in a sling for the first 5 to 6
postoperative weeks, with progres-
sion of passive and active motion af-
ter the sling is discontinued. Typi-
cally, external rotation is limited for
at least the first 8 weeks after surgery
and then slowly advanced along with
rotator cuff strengthening exercises.

Clavicle Fracture
Clavicle fractures often are caused
by direct trauma. Traditionally, these
fractures have been treated conser-
vatively unless they are severely dis-
placed or shortened or cause signifi-
cant tenting of the skin. More
recently, several studies have advo-
cated more aggressive surgical fixa-
tion of clavicle fractures, especially
in the athletic population, in whom
earlier healing leads to earlier return
to play."®

As with other fractures, return to
play typically is allowed when the
athlete can exhibit full pain-free
range of motion and the fracture is
united on radiographs. Whether
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fractures recur after the athlete who
has had nonsurgical or surgical
treatment and returns to play is a
topic of debate.

Superior Labral Anterior to
Posterior Tear

Superior labral lesions may occur in
isolation from a contact mechanism
or be part of a continuum in associa-
tion with shoulder instability lesions
in the glenohumeral joint in throw-
ing or nonthrowing athletes. Iso-
lated and combined lesions are often
fixed arthroscopically with suture
anchors.

Return to play often is custom-
ized to the specific athlete based on
sport-specific factors and arm domi-
nance.'® A throwing athlete with
isolated lesions in the nondominant
arm may be allowed to return to play
in 3 to 4 months, whereas an over-
head throwing athlete who has a
complex tear with associated ante-
rior labral pathology with shoulder
instability may not be allowed to re-
turn to play for up to 9 months."”
Criteria include careful examination
of capsular mobility compared with
the nonsurgical shoulder, with the
arm adducted and in 90° of abduc-
tion. Strength training must include
core muscles, as well as scapular
strength and kinematics. Athletes
must have normal glenohumeral
and scapular kinematics before re-
turning to play.

Lower Extremity Injuries
Thigh Contusion/

Moyositis Ossificans

Severe thigh contusions can cause
anterior compartment hematomas
that calcify, resulting in myositis os-
sificans. The
these injuries includes immobiliza-
tion in flexion. Return to play too
early, while a bone scan of the lesion
is still “hot,” may be career ending

initial treatment of
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because of permanent loss of
motion. Once the lesion has been
confirmed by examination and ra-
diographs, return to play is only al-
lowed once pain is gone and range of
motion has returned to normal.'®
Return to play is guided by degree
of pain, thigh circumference mea-
surements, radiographs, and func-
tional testing of lower extremity mus-
culature. Return to play too early can
be catastrophic with respect to the de-
velopment of severe myositis that re-
stricts lower extremity function and

therefore athlete performance.'”

Hamstring Strain
Hamstring strains are common in
athletes, and the severity of the injury
is the primary determining factor in
treatment and return to play. If the
distal and proximal attachments are
intact and the injury is in the muscle
belly itself, treatment is conservative
with rest, modalities, restoration of
strength, functional rehabilitation,
and occasionally corticosteroid in-
jection.®® Surgery is not indicated
for a midsubstance hamstring injury.
Return-to-play considerations re-
volve around pain, strength, position-
specific functional capacity in sports,
and the risk of recurrent injury. Be-
cause the risk of reinjury is real, and
second-time hamstring strains tend
to be worse than the initial injury, on-
going rchabilitation is recommended
even after the athlete has returned to
play. Corticosteroid injections have
been shown to speed recovery after
focal hamstring muscle belly injuries
without significantly aftecting rein-
jury rates. Some evidence exists that
these corticosteroid injections might
reduce reinjury rates.

Anterior Cortical Stress
Fracture of the Tibia
Anterior cortical stress fractures

(“dreaded black line”) of the tibia are
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a progression of the more common
stress fracture seen in runners or
athletes involved in repetitive jump-
ing sports. Once this fracture
progresses, it can be seen on plain
radiographs. Nonsurgical treatment
consists of rest, pneumatic bracing,
and bone stimulation; these frac-
tures can take 6 to 9 months to heal.
Intramedullary nailing is an alterna-
tive treatment that can be done
acutely or after 6 months of unsuc-
cessful nonsurgical treatment.>"**

There is no consensus on when
the athlete can return to play after
this injury. Even with early intramed-
ullary nailing, return to play should
be restricted until symptoms have
completely resolved and bone union
is confirmed on radiographs.*>*

Jones Fracture
A fifth metatarsal fracture, or Jones
fracture, may be caused by trauma or
stress-related changes in the base of
the fifth metatarsal and is defined as a
fracture that occurs at the proximal
metaphyseal/diaphyseal junction of
the fifth metatarsal bone. Although
not common in athletes, a Jones frac-
ture can be problematic in this par-
ticular population, with high rates of
delayed union or nonunion and even
refracture after surgical fixation. Most
authors now recommend early surgi-
cal fixation of the fracture with a large
screw of at least 4.5 mm in high-
performance athletes. ">

When to return an athlete to
sports participation after either non-
surgical or surgical treatment of a
Jones fracture has been a controver-
sial topic. Although some reports
show early return to play after surgi-
cal fixation (as early as 10 days),
most agree that return to play
should be delayed until there is ra-
diographic of healing,
which typically is not until 8 weeks
after the procedure.”>*

evidence

Upper Extremity Injuries
Elbow Dislocation
Elbow dislocations, although uncom-
mon, occur as a result of direct
trauma to the upper extremity during
collision sports. Posterolateral dislo-
cations occur in approximately 80%
of elbow dislocations. Treatment in-
volves closed reduction with splint-
ing at 90° for 7 to 10 days if the elbow
is stable after reduction.” Unstable
reductions may require an addition-
al period of splinting for up to
3 weceks. Concurrent injury such as
radial head and neck fracture are rel-
atively common and should be eval-
uated with radiographs both before
and after reduction, if possible.?®
Return-to-play considerations for
athletes with an elbow dislocation
will vary depending on the degree of
instability after reduction. This dislo-
cation pattern typically involves com-
plete disruption of the ulnar collateral
ligament, which may require surgical
repair in patients with persistent in-
stability. Bracing usually is helpful
and may speed return to play if sur-
gery is not immediately indicated.

Scaphoid Fracture

Scaphoid fractures are the most
common carpal bone fracture and
should be suspected any time an
athlete falls on an outstretched
hand.?” Snuffbox tenderness is the
characteristic ~ physical  finding.
These fractures usually can be seen
on plain radiographs, although re-
peat films should be taken if pain
persists 1 week after the injury if the
original radiographs were nega-
tive.”® Nonsurgical treatment con-
sists of thumb spica casting for 4 to
6 weeks, but complete healing of the
fracture and therefore return to play
can take 3 to 4 months. Because the
vascular anatomy of this bone leads
to a high rate of nonunion, early fix-
ation with screws has been advo-
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cated, possibly leading to early re-
turn to play (as soon as 10 to 14 days
after treatment).”” These athletes
should wear a protective splint or
padded thumb spica cast.

Ulnar Collateral Ligament
Injury of the Thumb

Metacarpal (Skier’s or
Gamekeeper’s Thumb)

This injury often occurs in athletes
participating in ball-handling and
contact sports. Acute partial tears, al-
though rare, are managed with a
hand-based thumb spica splint or a
cast for 4 weeks; this often allows
the athlete to return to play while
protecting the thumb from addi-
tional injury.

Because the ulnar collateral liga-
ment plays a significant role in the
athlete’s ability to provide pinch grip,
and because the results of nonsurgi-
cal management are unpredictable,
anatomic repair is generally required
for complete disruption of the ulnar
collateral ligament in a competitive
athlete.”® The adductor aponeurosis
often will be interposed between the
two ends of the torn ligament (Sten-
er lesion); this scenario usually
mandates surgical repair.

Once repair or reconstruction is
done, protected immobilization is
mandatory for 6 weeks. Depending
on the specific sport, protection may
be required for a full 3 months. Re-
turn to play depends entirely on the
sport and the requirements of the
hand. Orthotic modifications can be
made for most athletes to facilitate
early return to sports participation.

Jersey Finger

Jersey finger is an avulsion of the
flexor digitorum profundus tendon
from its insertion at the base of the
proximal interphalangeal joint. This
injury is so named because the
mechanism involves forced exten-

sion of the finger, as occurs when
the finger gets caught in the jersey of
an opposing player.>! Because the
tendon tends to retract, treatment
involves retrieval and reattachment
of the tendon.

Because most patients with jersey
finger require surgery, return to play
is usually limited for 3 months after
the surgery. Surgery can be delayed if
the ruptured tendon end stays distal,
because the blood supply remains in-
tact. The athlete may be able to re-
turn to certain drills and condition-
ing before that time if the finger is
properly protected. “Unskilled” po-
sition players may be able to return to
play in a well-padded cast (club)
within 2 weeks of surgery.

Medical Conditions

Infectious Mononucleosis
Infectious mononucleosis is an
acute, self-limited disorder diag-
nosed by clinical and hematologic
measures.  Current  consensus
(level IV evidence) supports that
athletes be afebrile, well hydrated,
and asymptomatic with no palpable
liver or spleen enlargement before
safe return to sports participation.
These conditions for return to play
do not guarantee that the spleen has
returned to normal size and func-
tion or that the risk of spleen rup-
ture has returned to baseline. The
rate of splenic rupture is said to be 1
in 1,000 in individuals with mono-
nucleosis; however, the reported
number of cases suggests that the
true incidence is much lower. Most
splenic ruptures occur during the
first 3 weeks of illness, and very few
occur beyond weeks 4 to 5. Physical
examination is too insensitive to re-
liably detect the enlarged at-risk
spleen, hence the more recent reli-
ance on ultrasound to document
spleen size.>* Limitations of this ap-
proach include the variable size of a
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normal spleen and the lack of a base-
line, preillness ultrasound. Addi-
tional studies are required to sup-
port the routine use of ultrasound
and for decisions regarding return to
play. It is likely that a single ultra-
sound is of limited value, and it is
recommended that clinical judg-
ment should prevail. Nonsurgical
treatment guidelines suggest a
3-week period of rest after diagnosis
and a 4-week gradual return to full
activity if there is no splenomegaly.
Others suggest that if spleen size is
normal, the athlete can return to
play in 3 to 5 weeks after the onset of
illness, beginning with 1 week of
gradual activity> The risk for
splenic rupture should be carefully
discussed with the athlete before re-
turn to play.

Hypertrophic Cardiomyopathy
Hypertrophic cardiomyopathy
(HCM) is a disorder of the cardiac
muscle with an estimated prevalence
in the general population of 1 in 500.
Lett ventricular hypertrophy involv-
ing the septum is the predominant
type of hypertrophy. In general, wall
thickness of more than 13 mm is un-
common in highly trained athletes.
Left ventricular wall thickness can
vary from mild (13 to 15 mm; nor-
mal, < 12 mm) to massively in-
creased, including the most substan-
tial hypertrophy observed in any
cardiac disease (> 30 mm). It may be
difficult to distinguish mild HCM
from normal left ventricular hyper-
trophy in a highly trained athlete.
Despite the relatively benign
course for most patients with HCM,
this disease continues to be the most
common cause of sudden death in
athletes younger than 30 years. Be-
cause sudden death results primarily
from ventricular arrhythmias, im-
plantable cardiac defibrillators are ef-
fective in preventing sudden death in
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patients with HCM. The Bethesda
Guidelines on sports participation are
currently being revised. According to
these guidelines, the risk of compet-
ing athletically with an implantable
cardiac defibrillator is unacceptably
high.?* Individuals with an implant-
able cardiac defibrillator should re-
frain from sports more strenuous
than bowling and golf, even though
participation in these sports has not
been proved safe and despite under-
lying structural heart disease. These
guidelines are based on expert opin-
ions, as data on this population are
limited and generally speculative.

Concussion

Recent statistics suggest that approxi-
mately 300,000 sports-related trau-
matic brain injuries occur annually in
the United States. Soccer, rugby,
football, and ice hockey all are sports
considered to place participants at
high risk for a concussion. Return-
to-play decisions are some of the
most difficult tasks for physicians
caring for athletes with a concussion.
Opver the past decade, a tremendous
amount of sport-specific research has
improved understanding of mild
traumatic brain injury, and there is
significant variability in the evalua-
tion and management of this condi-
tion. The advent of neuropsycho-
logic testing for a concussive injury
has improved the assessment of cog-
nitive dysfunction that occurs in the
absence of structural brain abnor-
malities. The severity of injury is de-
termined by the nature, burden, and
duration of the symptoms. Athletes
must be asymptomatic and have a
normal neurologic and cognitive
evaluation before return to play. The
return-to-play decision should be in-
dividualized to each athlete; several
factors, including age, injury severity,
and history of prior mild traumatic
brain injury, are involved.*®> Func-
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tional MRI represents an important
evolving technology for the under-
standing of brain recovery after con-
cussion and may help shape return-
to-play guidelines in the future.*

Spondylolysis/Spondylolisthesis

Spinal injuries are a significant con-
cern in the athletic population. Se-
vere spinal injuries, including spinal
cord injury, are uncommon but are
controversial because the literature
is lacking in randomized controlled
trials examining sport-related spinal
injuries. Most authors agree that the
participant must be symptom-free,
have tull active range of motion, and
have near to full strength (level IV
evidence) before returning to play.”’
There are no randomized controlled
trial-tested treatment protocols for
spondylolysis, but some general
principles can be applied to any
treatment plan. After 4 to 6 weeks of
relative rest, the athlete can return to
sports participation in a brace as long
as he or she has no symptoms.*® The
use of bracing in the treatment of
spondylolysis has been controver-
sial. Many authors advocate the rou-
tine use of a rigid brace, yet there are
reports by others who do not rou-
tinely use a brace in the manage-
ment of these patients. Bony healing
has been shown to occur with the
use of either a rigid brace, a soft
brace, or no brace. Excellent clinical
outcomes frequently are obtained in
the absence of bony healing, and no
association has been noted between
the stage of the fracture and the clin-
ical outcome, with the exception
that bilateral defects may develop an
spondylolisthesis  with
time. Athletes participating in sports
in which the brace would impede
performance must be pain free with
lumbar extension, be able to suc-
cesstully perform a one-legged stork
test, and have improvement of ham-

associated

string flexibility before undergoing a
gradual return to play (level IV evi-
dence). Surgery is indicated if pa-
tients have persistent neurologic
symptoms, have refractory pain, or
have progressed to a grade III or
grade IV spondylolisthesis (> 50%
up to 100%). Lumbar vertebral fu-
sion for slips usually requires 6 to
12 months before an athlete can
compete in noncontact sports (level
V evidence).

Summary

Although there are several criteria to
consider before an injured athlete
can return to play, there is little con-
sensus and limited high-level stud-
ies in the literature. Ultimately, the
team physician must make the criti-
cal decision on whether an injured
athlete can be allowed to resume
sports activity.
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