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Figure 1. From Jones, et al.
Anatomy of the ulnar collateral ligament1
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Figure 2. From Jones, et al.
Orientation of stress on UCL during different positions of elbow joint flexion.







6 PITCHING PHASES
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Figure. 3. From Lewek, Mike.
Six phases of pitching.
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Figure 4. From Lewek, Mike.
Elbow Kinematics During Pitching Phases6
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Table 1.  From Lyman et al.
Relationship between age, pitch count and risk for joint pain in the elbow15.
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Table 2. From Petty et al.
USA Baseball Medical & Safety Advisory Committee recommendations

[image: ]

















Figure. 5. From Gross, Mike.
Moving Valgus Stress Test for examination of UCL injury3.














	
Phase

	
Treatment


	I
	Rest from throwing for 2 to 3 months.

	
	Antiinflammatory medication.

	
	Ice elbow for 10 minutes 4 times daily.

	
	 Long-arm splint or improved range of motion brace at 90° at night, wear as needed to control pain during the day.

	
	 Active and passive range of motion exercises for flexors and pronators

	II
	If pain-free:

	
	 Discontinue splint or brace.

	
	 Progress upper extremity strengthening program to all muscle groups.

	
	 Begin throwing progression at 3 months.

	
	 Elbow hyperextension brace may be used for throwing and lifting. 
























Table 3. From Rettig, et al.
Conservative management of UCL injury protocol21.


	Study
	No. of Patients in Study
	No. of UCL Reconstructions
	No. (%) of Excellent Results on Conway Scale
	No. (Type) of Complications
	No. (Type) of Reoperations
	Mean Age (Range) (yr)
	No. of Patients by Sport
	No. of Baseball Pitchers: Nonpitchers
	No. of Baseball Players by Level of Play†
	Mean Length of Follow-up (Range) (yr)
	Mean Time to Return to Play (Range) (mo)

	Jobe, 19862
	16
	16
	10/16 (63%)
	5 (5 transient ulnar neuropathies)
	2 (revision ulnar nerve procedures)
	NR (20 to 31)
	14 baseball, 2 javelin
	13:1
	5 MLB, 7 MiLB, 1 collegiate
	4.3 (2 to 9.75)
	NR (11 to 19)

	Conway, 199230
	71
	56
	38/56 (68%)
	16 (15 ulnar neuropathies, 1 hematoma)
	9 (revision ulnar nerve procedures)
	23.7 (15 to 24)
	52 baseball, 3 javelin, 1 tennis
	45:7
	20 MLB, 18 MiLB, 10 collegiate, 4 HS
	6.3 (2 to 15)
	12.5 (8 to 21)

	Andrews, 199561
	72
	12 (9 follow-up)
	7/9 (78%)
	1 (ulnar neuropathy)
	0
	NR
	NR
	NR
	NR
	NR
	NR

	Azar, 200062
	91
	78
	53/67 (79%)
	8 (4 graft site and 2 elbow superficial infections, 1 transient ulnar neuropathy, 1 posteromedial osteophyte)
	2 (1 arthroscopic posteromedial osteophyte excision and 1 lysis of adhesions)
	21.6 (15 to 39)
	85 baseball, 3 football, 1 tennis, 1 wrestling, 1 fall-related
	68:17
	15 MLB, 22 MiLB, 41 collegiate, 7 HS
	2.95 (1 to 6)
	9.8 (NR)

	Thompson, 200142
	83
	83 (33 follow-up)
	27/33 (82%)
	8 (4 transient ulnar and 2 median palmar cutaneous neuropathies, 1 flexor-pronator re-tear, 1 hematoma)
	4 (1 flexor-pronator re-repair, 2 elbow and 1 posteromedial arthroscopic debridements)
	24.3 (NR)
	78 baseball, 2 javelin, 1 football, 1 platform diving, 1 softball
	NR
	54 professional, 18 collegiate, 6 HS, 5 recreational
	3.1 (2 to 4)
	13 (6 to 18)

	Rohrbough, 200269
	36
	36
	33/36 (92%)
	2 (1 transient ulnar neuropathy, 1 wound hematoma)
	1 (arthroscopic posteromedial debridement)
	23 (15 to 57)
	33 baseball, 1 lacrosse, 1 tennis, 1 golf
	27:6
	4 MLB, 5 MiLB, 12 collegiate, 6 HS
	3.3 (2.1 to 5.3)
	NR

	Petty, 200463
	31
	31 (27 follow-up)
	20/27 (74%)
	3 (2 transient ulnar nerve neuropathies, 1 saphenous nerve neuropathy)
	0
	17.4 (15 to 19)
	27 baseball
	24:3
	27 HS
	2.92 (1.5 to 6.25)
	11 (NR)

	Paletta, 200672
	25
	25
	23/25 (92%)
	2 (1 transient ulnar neuropathy, 1 ulnar bridge stress fracture)
	0
	24.5 (19 to 27)
	25 baseball
	24:1
	1 MLB, 19 MiLB, 5 collegiate
	2.5 (2 to NR)
	11.5 (10 to 16)

	Dodson, 200670
	100
	100
	90/100 (90%)
	3 (2 ulnar neuropathies, 1 postoperative stiffness)
	3 (2 primary ulnar nerve transpositions, 1 lysis of adhesions)
	22.0 (16 to 43)
	96 baseball, 2 football, 2 tennis
	91:5
	16 MLB or MiLB, 60 collegiate, 15 HS
	3 (2 to 5)
	NR

	Koh, 200671
	20
	20 (19 follow-up)
	18/19 (95%)
	1 ulnar neuropathy
	1 (primary ulnar nerve transposition)
	21.7 (17 to 25)
	20 baseball
	NR
	13 MLB or MiLB, 7 collegiate
	3.5 (0.5 to 5.6)
	13.1 (NR)

	Dines, 200768
	22
	22
	19/22 (86%)
	4 (2 postoperative stiffness, 1 posteromedial osteophyte with ulnar neuropathy, 1 ulnar neuropathy)
	3 (2 lysis of adhesions, 1 posteromedial arthroscopic debridement)
	20.1 (16 to 24)
	20 baseball, 1 hockey, 1 football
	16:4
	1 MLB or MiLB, 16 collegiate, 3 HS
	35.9 (19 to 55)
	NR

	Bowers, 201073
	21
	21
	19/21 (90%)
	0
	0
	20.0 (16 to 27)
	21 baseball
	NR
	5 MLB or MiLB, 11 collegiate, 5 HS
	28 (24 to 49)
	NR

	Hechtman, 201166
	34
	34
	29/34 (85%)
	1 (transient ulnar neuropathy)
	0
	18.7 (15 to 23)
	34 baseball
	29:5
	20 collegiate, 14 HS
	6.9 (4.2 to 8.7)
	10 (7 to 13)

	Cain, 201064
	1281
	1266 (743 follow-up)
	617/743 (83%)
	148 (16% minor, 4% major)
	62 (53 posteromedial arthroscopic debridements, 9 revision UCL reconstructions)
	21.5 (14 to 59)
	1213 baseball, 15 javelin, 13 football, 9 softball, 7 tennis, 4 cheerleading, 2 wrestling, 2 soccer, 2 gymnastics, 1 pole-vaulting
	1085:125
	86 MLB, 300 MiLB, 583 collegiate, 240 HS or recreational
	3.2 (2 to 10.8)
	11.6 (3 to 72)

	Total
	1903
	1800 (1219 follow-up)
	1009/1219 (83%)
	202/1219 (17%)
	87/1219 (7%)
	
	
	
	
	
	


Table 4. From Jones et al AND Conway, et al.
Outcomes of surgery following implementation of technical improvements from intial Jobe method for UCL reconstruction1,22.
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Figure 6. From Institutes for Work & Health.
Disabilities of the Arm, Shoulder and Hand – Sports Module24.
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	Figure 7. From Ellenbecker et al.
	  The Thrower’s Ten Program27
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Figure 8. From Wilk et al.
Conservative rehabilitation protocol for UCL injury30
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experienced sports medicine professionals, including the
senior author (JRA), believe that shoulder or elbow pain in
the young pitcher is a warning sign of the development of
an overuse injury. Although muscle soreness is normal
and necessary in the development of a pitcher, joint pain
is not. Thus, shoulder and elbow pain were designated as
the outcomes of interest in this study.



The main contributors to shoulder and elbow pain in
youth baseball pitchers are believed to be pitch types,
pitch counts, and pitching mechanics. In the present
study, all three variables were investigated and two were
identified as risk factors. Namely, breaking pitches and
high pitch counts were demonstrated to produce a signif-
icantly increased risk of elbow and shoulder pain among
youth baseball pitchers from the ages of 9 to 14.



The curveball and slider were both found to be related to
joint pain in young pitchers. Like the fastball, these
pitches place high loads on the shoulder and elbow.8 Ad-
ditionally, the curveball requires the skill of mastering a
new set of mechanics.4,9 Adult pitchers throw the slider
and fastball using similar mechanics4,9; however, many
expert coaches, including an author of this study (EDO),
question whether young pitchers who claim to use a slider



are actually throwing a curveball instead. The danger of
the loads created by these breaking pitches is magnified
for the prepubescent athlete because the growth plates in
the elbow and shoulder joints are still open and are there-
fore more susceptible to stress-related injuries.5,12



The change-up in its variety of forms has been demon-
strated to be a safe pitch for 9- to 14-year-old baseball
pitchers and is recommended for this age group instead of
the curveball and slider. Not only is the change-up a safe
alternative, it can be just as effective as other breaking
pitches because the key to its success is an off-speed that
upsets the batter’s timing. Youth baseball coaches need to
be aware that a change-up can function as the off-speed
pitch without the increased risk of elbow or shoulder pain.
These pitch type recommendations are consistent with the
results of a survey conducted by USA Baseball3 that con-
cluded pitchers should first learn the fastball (recom-
mended age, 8 ! 2 years), then the change-up (10 ! 3
years), followed by the curveball (14 ! 2 years), and the
slider (16 ! 2 years).



High pitch counts are associated with arm problems at
every level of competition, including youth baseball. These
9- to 14-year-old pitchers were sometimes subjected to 100



TABLE 3
Relationship Between Game Pitch Counts and Joint Pain



Game pitch counts No. of
appearances



Elbow Shoulder



Odds ratio P value Odds ratio P value



Overall
1–24 1023 Referent 0.07 Referent "0.01
25–49 1060 1.03 1.15
50–74 992 1.21 1.23
75–99 476 1.35 1.52
100# 238 1.44 1.77



9 to 10 years old
1–24 430 Referent 0.67 Referent 0.01
25–49 373 1.20 0.97
50–74 346 1.40 1.11
75–99 149 0.91 1.32
100# 90 1.33 2.01



11 to 12 years old
1–24 319 Referent 0.60 Referent 0.94
25–49 353 0.84 0.98
50–74 319 0.83 1.10
75–99 164 1.30 1.14
100# 70 0.87 0.76



13 to 14 years old
1–24 274 Referent 0.06 Referent 0.02
25–49 334 1.12 1.51
50–74 327 1.38 1.65
75–99 163 1.59 2.17
100# 78 2.22 2.15



TABLE 4
Relationship Between Cumulative Season Pitches after an Appearance and Risk of Joint Pain from the Appearance



Season pitches to date No. of such
appearances



Elbow Shoulder



Odds ratio P value Odds ratio P value



1–200 2126 Referent "0.01 Referent "0.01
201–400 957 1.63 1.65
401–600 460 2.81 2.34
601–800 194 3.34 2.90
800# 52 2.61 3.29



466 Lyman et al. American Journal of Sports Medicine
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MATERIALS AND METHODS



Patient Population



Between 1995 and 2000, 31 UCL reconstructions on the
elbows of high school baseball players were performed at
our institution. Twenty-seven of the players were available
for follow-up evaluation at a point at which it could be
determined whether they would return to baseball at the
same or higher level. All were male athletes between the
ages of 15.9 and 19.0 years at the time of surgery. The
mean age was 17.4 years.There were 7 left-handed throwers.
Eleven percent (3/27) were catchers; the rest were pitchers.
Sixty-three percent (17/27) of patients experienced sudden
onset of symptoms—a popping sensation followed by pain
in the medial elbow. Of these, 18% (3/17) had a prior his-
tory of medial elbow pain that had resolved. The other 33%
(10/27) of patients developed debilitating medial elbow
pain over the course of weeks to months. Seventy percent
(7/10) of these patients with insidious onset had symptoms
of medial elbow pain for more than a year before seeking
surgical intervention. Ten percent (1/10) had been treated
remotely for a stress fracture of the olecranon.



Pain with throwing, usually worst in the arm-cocking
phase,7 was the most significant symptom in all (27/27)
patients. Seventy percent (16/23) reported a significant
decrease in velocity or control after the injury. Twenty-six
percent (7/27) reported preoperative ulnar nerve pares-
thesias.



Seventy-eight percent (21/27) of the patients had under-
gone conservative therapy for more than 6 weeks before
UCL reconstruction. Twenty-two percent (6/27) of the
reconstructions were performed within 6 weeks of the
injury—3 of these were early reconstructions. No patients
had prior elbow surgery.



Clinical Evaluation



Preoperative physical examination was performed on all
patients in the clinic, and physical examination was per-
formed again when the patients were under anesthesia. In
the clinic setting, 14% (3/21) had gross (2+ or greater) val-
gus laxity in near extension. Only 4% (1/25) had loss of
flexion and/or extension greater than 5°. Fourteen percent
(3/21) of patients had pain with forced terminal extension
of the elbow (valgus extension overload sign). Thirty-six
percent (8/22) of patients had a Tinel sign over the ulnar
groove. None had motor deficits in the affected extremity.
The most significant physical examination finding was
pain with a valgus force placed across the joint in the arc
of motion between 60° and 120° of elbow flexion (positive
dynamic valgus stress test). This sign was present in all
(27/27) operative candidates.



Patients were seen routinely at 6 and 12 weeks postop-
eratively. They were seen again in our clinic or contacted
by phone before resuming competitive throwing. Final
follow-ups were conducted at a mean of 35 months postop-
eratively (range, 18-75 months). Thorough interviews were
conducted with the patient and a guardian who was most



familiar with his throwing history, during which any pre-
sumed risk factors were explored and documented.



The follow-up interview included questions on 6 pre-
sumed risk factors for UCL injury derived from the recom-
mendations of the USA Baseball Medical & Safety
Advisory Committee, as described in Tables 1, 2, and 3.
Three overuse categories were defined: year-round throw-
ing, seasonal overuse, and event overuse. Year-round
throwing was defined as less than 2 full months of rest
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TABLE 1
Recommended Maximum Number of Pitchesa



Maximum Pitches Maximum Games
Age, y per Game per Week



8-10 50 2
11-12 65 2
13-14 75 2
15-16 90 2
17-18 105 2



aRecommendations were modified with permission from the
USA Baseball Medical & Safety Advisory Committee.1



TABLE 2
Recommended Minimum Rest After Pitchinga



Number of Pitches



1 Day 2 Days 3 Days 4 Days
Age, y of Rest of Rest of Rest of Rest



8-10 20 35 45 50
11-12 25 35 55 60
13-14 30 35 55 70
15-16 30 40 60 80
17-18 30 40 60 90



aRecommendations were modified with permission from the
USA Baseball Medical & Safety Advisory Committee.1



TABLE 3
Age to Learn Types of Pitchesa



Pitch Age, y



Fastball 8
Change-up 10
Curveball 14
Knuckleball 15
Slider 16b



Forkball 16b



Splitter 16b



Screwball 17b



aReprinted with permission from the USA Baseball Medical &
Safety Advisory Committee.1



bThese ages reflect results from a survey by the USA Baseball
Medical & Safety Advisory Committee. The authors of the current
study believe that these pitches should not be thrown before the
player is 18 years old.
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More on Valgus Overload



• Aquinaldo and Chambers (2009)
• Valgus loading of the throwing elbow decreased 



with:
• More flexed elbow at ball release
• Plant front foot first and then rotate the 



trunk as opposed to trunk rotation followed 
by planting the front foot



• Overhand (3/4) pitching as opposed to side-
arm pitching



Moving Valgus Stress Test
• start in flexion with some 
valgus



• Extend elbow quickly as 
stressor are maintained



• + if pain reproduced 120-
70 degrees to simulate late 
cocking through 
acceleration phase loading



• 100% sensitivity and 
75% specificity for UCL 
pathology (O’Driscoll et 
al, 2005)










More  on Valgus Overload • Aquinaldo  and Chambers (2009) • Valgus  loa d ing of the throwing elbow decreased  with: • More  flexed elbow at ball release • Plant  front foot first and then rotate the  trunk  as opposed to trunk rotation followed  by  planting the front foot • Overhand (3/4) pitching as opposed to side- arm  pitching Moving  Valgus Stress Test •s t a r t   i n   f l e x i o n   w i t h   s o m e   valgus

•E x t e n d   e l b o w   q u i c k l y   a s  

stresso r  ar e  m ainta in ed

• +  i f  p a i n  r e p r o d u c e d  1 2 0 -

70  degrees  to  sim ulate  late 

cocking  through 

acceleration  phase  loading

•1 0 0 %   s e n s i t i v i t y   a n d  

7 5 %  s p e c i f i c i t y  f o r  U C L  

p a t h o l o g y  ( O ’ D r i s c o l l  e t  

a l ,  2 0 0 5 )
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WORK MODULE (OPTIONAL)



The following questions ask about the impact of your arm, shoulder or hand problem on your ability to work (including home-
making if that is your main work role).



Please indicate what your job/work is: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
! I do not work. (You may skip this section.)



Please circle the number that best describes your physical ability in the past week. Did you have any difficulty:



NO MILD MODERATE SEVERE UNABLEDIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY



1. using your usual technique for your work? 1 2 3 4 5



2. doing your usual work because of arm, 
shoulder or hand pain? 1 2 3 4 5



3. doing your work as well as you would like? 1 2 3 4 5



4. spending your usual amount of time doing your work? 1 2 3 4 5



DISABILITIES OF THE ARM, SHOULDER AND HAND



© INSTITUTE FOR WORK & HEALTH 2006. ALL RIGHTS RESERVED.



SPORTS/PERFORMING ARTS MODULE (OPTIONAL)



The following questions relate to the impact of your arm, shoulder or hand problem on playing your musical instrument or sport
or both. If you play more than one sport or instrument (or play both), please answer with respect to that activity which is most
important to you. 



Please indicate the sport or instrument which is most important to you: ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
" I do not play a sport or an instrument. (You may skip this section.)



Please circle the number that best describes your physical ability in the past week. Did you have any difficulty:



NO MILD MODERATE SEVERE UNABLEDIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY



1. using your usual technique for playing your 
instrument or sport? 1 2 3 4 5



2. playing your musical instrument or sport because 
of arm, shoulder or hand pain? 1 2 3 4 5



3. playing your musical instrument or sport 
as well as you would like? 1 2 3 4 5



4. spending your usual amount of time 
practising or playing your instrument or sport? 1 2 3 4 5



SCORING THE OPTIONAL MODULES: Add up assigned values for each response;
divide by 4 (number of items); subtract 1; multiply by 25.
An optional module score may not be calculated if there are any missing items.
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1A. Diagonal Pattern D2 Extension: Ivolved hand will grip
tubing handle overhead and out to the side. Pull tubing down
and across your body to the opposite side of leg. During the
‘motion, ead with your thumb. Perform setsof
repettions ___daily.

18. Diagona Pattern D2 Flexion: Gripping tubing handie in
hand of nvolved arm, begin vith arm outfrom side 45° and
paim facing backviard. After turing paim forward, proceed

1o flex elbow and bring arm up and over invalved shoulder
Tur palm down and reverse 1o take am to starting position.
Exercise should be performed ____sefs of ____ epetiions
_daiy.

2A. External Rotation at 0° Abduction: Stand with involved

elbow fixed a side, elbow at 90° and nvolved arm across e A
front of body. Grip tubing handle while the other end of ) )
ubing i fixed. Pullout arm, keeping elbow at side. Retur e
ubing sowly and controlled. Perform ___sefsof ___ ' n
repetitions ____ times daily. —y )‘- Pﬂ
| I

2B Internal otation at 0° Abduction: Standing with elbow a
at ide fed at 90° and shoulder roated out. Grip tubing 9 S
handle while ther end oftubing i fxed. Pull arm across bady =
Keeping elbow atsde. Return tubing siowly and controled

form ___setsof ___repetitions ____times daily. )

1 1\

2. (Optional) External Rotation at 80° Abduction: Stand with
shoulder abducted 90°. Grip tubing handle whil the other
end s fixed straight ahead, sightly lower than the shoulder.
Keeping shoulder abducted, otate shoulder back keeping
elbow at 90°. Retur tubing and hand to start positon.

1. Slow Speed Sets: (Slow and Controlled Perform

of ___repetitions ____ times daly

1l Fast Speed Sets: Perform ___setsof ___ repetitions
___ times daiy.

2D, (Optional) Internal Rotation at 90° Abduction: Stand with
shoulder abducted to 90", externally otated 90° and elbow.
bent 1o 90°. Keeping shoulder abducted, rotate shoulder
forward, keeping elbow bent at 90°. Retur tubing and hand

1o tart posiion.

b st C«mnHeﬂ) Perform ___sets \ \
repetions___ times dai

ettt st pstins

—_times daly,

3. Shoulder Abduction to 90°: Stand with arm at side, elbow
straight,and palm against side. Raise am to the side, paim
down, utilarm reaches 90° shoulder leve). Perform
sefsof ___ repetitions ___ times daiy.

4. Scaption, External Rotaton: Stand with elbow straight and
thumb up. Raise arm 1o shouider levelat 30° angle in front of
body. Do not CLLRIT Hold 2 seconds and
Tower slowly. Pe petitions

imes dail,

5. Sidelying Extemal Rotaton: Li on uninvalved sde, with
involved arm at sideof body and elbow bent to 90", Keeping
the eloow of involved arm fixed to side raise arm. Hold
seconds and lower siowly Perform ____setsof
repetitons ___ times daily.

6A. Prone Horizontal Abduction (Neutral: Lie on table, face
down, with involved arm hanging straight o the foor,and

‘palm facing down. Raise am out to the side, parae o the
floor. Hold 2 seconds and lower slowiy. Perform ____ sets of
___ repetitons___ times daily.

6B. Prone Horizontal Abduction (Full R, 100° ABD): Lie on
table face down, with involved arm hanging straight o the
floor,and thumb rotated up (ntchhiker). Raise arm out to

the side with arm sightly in front of shoulder,paralll to the
floor. Hold 2 seconds and lower slowiy. Perform ____sets of

__repetitons___ times daily. D

6. Prone Rowing: Lying on your stomach with your involved
‘arm hanging over the side of the table, dumbbell in hand and
elbow straight. Slowly raise arm, bending elbow, and bring
umbbel as high as possile. Hod at th top or 2 seconds,
then slowiy lower.Perform ____ setsof ____ repetitons
—_ times daily.

60. Prone Rowing Into External Rotation: Lying on your
‘stomach with your involved arm hanging over the side of the =

table, dumbbell in hand and elbow straight. Slowly raise arm, | &b?e?

bending elbow, up to the level of the table. Pause one second.

‘Then rotate shoulder upward until dumbbell is even with the

e g ot B0 e g 2sent,

then slowly lower taking 2 - 3 seconds. Perform

of ____repetitions ____ times daly.

7. Press-ups: Seated on a chairor tabl, place both hands
firmly on the sdes of the chai o table, pam down and
fingers pinted outwrd. Hands should be placed equal with
shoulders. Siowly push downward through the hands to
SR IS i
and lower by slowy.Perform___

repetions ____times daiy

8. Push-ups: St in the down positon with arms in a
‘comfortable positon. Place hands no more than shoulder
width apart. Push up as high as possible, roling shoulders
forward aftr elbows are straight. Start with a push-up nto
wall. Gradually progress to table top and eventually o floor
as tolrable. Perform ____sefs of ___ repetitions
times daiy.

9A. Elbow Flexion: Standing with arm againstside and paim
o i e I el o
progress. Hold 2 seconds and lower siow!
setsof ___repeiions ___times uany.

9B. Elbow Extension (Abduction): Raise involved arm
ovethead. Provide support at elbow from uninvolved hand.
Straighten arm overhead. Hold 2 seconds and lower sowiy.
Perform ____sefsof ___ repetiions___ times daly.

10A. Wrist Extension: Supporting the forearm and with paim
facing downward,raise weight in hand as far as possile.
Hold 2 seconds and lower sowly. Perform ___ sets of
_repetitions___ times daily

10B. Wirist Flexion: Supproting the forearm and with paim
facing upward, ower a weight n hand s far as possible and

then curl it up as high as possible. Hold for 2 seconds and

ower sowly. » ‘

10C. Supination: Forearm supported on table with wistin

neutal position. Using a welght or hammer,rollwris taking

palm up. Holdfor a2 count and return to tartng positon.
_repetitons___times daily.

10D. Pronation: Forearm shauld be supported on a table with
‘wrist in neutral positon. Using a weight or hammer, ol wrist
taking palm down. Hold for a 2 count and return to stating
positon. Perform ____sefs of ____ repetitions
times daiy.

Institute, LLC. All
reproduction of any materials herein i sticty prohibited. Reprinted with permission.
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Box 1. Nonoperative rehabilitation program for elbow injuries



Acute phase (week 1)



Goals: improve motion, diminish pain and inflammation, retard
muscle atrophy



Exercises
1. Stretching for wrist and elbow joint; stretches for shoulder



joint
2. Strengthening exercises: isometrics for wrist, elbow, and



shoulder musculature
3. Pain and inflammation control cryotherapy, high voltage gal-



vanic stimulation (HVGS), ultrasound, and whirlpool



Subacute phase (weeks 2–4)



Goals: normalize motion; improve muscular strength, power,
and endurance



Week 2
1. Initiate isotonic strengthening for wrist and elbow muscles.
2. Initiate exercise tubing exercises for shoulder.
3. Continue use of cryotherapy, etc.



Week 3
1. Initiate rhythmic stabilization drills for elbow and shoulder



joint.
2. Progress isotonic strengthening for entire upper extremity.
3. Initiate isokinetic strengthening exercises for elbow flexion/



extension.



Week 4
1. Initiate thrower’s ten program.
2. Emphasize eccentric biceps work, concentric triceps work,



and wrist flexor work.
3. Program endurance training.
4. Initiate light plyometric drills.
5. Initiate swinging drills.



Intermediate phase (weeks 4–6)



Goals: preparation of athlete for return to functional activities



K.E. Wilk et al / Clin Sports Med 23 (2004) 765–801 767
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If the patient continues to have difficulty achieving full extension using ROM
and mobilization techniques, a low load, long duration (LLLD) stretch may be
performed to produce a deformation (crep) of the collagen tissue, resulting in
tissue elongation [18–21]. The authors have found this technique to be extremely
beneficial for regaining full elbow extension. The patient lies supine with a towel
roll or foam placed under the distal brachium to act as a cushion and fulcrum.
Light-resistance exercise tubing is applied to the wrist of the patient and secured
to the table or a dumbbell on the ground (Fig. 1). The patient is instructed to relax
as much as possible for 10 to 12 minutes. The amount of resistance applied
should be of low magnitude, to enable the patient to perform the stretch for the
entire duration without pain or muscle spasm—this technique should impart a
low-load but long-duration stretch.



The aggressiveness of stretching and mobilization techniques is dictated based
on healing constraints of involved tissues, such as specific pathology/surgery and



Criteria to progress to advanced phase
1. Full nonpainful range of motion (ROM)
2. No pain or tenderness
3. Satisfactory isokinetic test
4. Satisfactory clinical examination



Weeks 4–5
1. Continue strengthening exercises, endurance drills, and



flexibility exercises daily.
2. Thrower’s ten program
3. Progress plyometric drills.
4. Emphasize maintenance program based on pathology.
5. Progress swinging drills (ie, hitting).



Weeks 6–8
1. Initiate interval sport program once determined by physician.



Phase I throwing program



Return-to-activity phase (weeks 6–9)



Weeks 6 through 9
Return to play depends on thrower’s condition and progress;



physician will determine when it is safe.



1. Continue strengthening program thrower’s ten program.
2. Continue flexibility program.
3. Progress functional drills to unrestricted play.
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Box 1. Nonoperative rehabilitation program for elbow injuries



Acute phase (week 1)



Goals: improve motion, diminish pain and inflammation, retard
muscle atrophy



Exercises
1. Stretching for wrist and elbow joint; stretches for shoulder



joint
2. Strengthening exercises: isometrics for wrist, elbow, and



shoulder musculature
3. Pain and inflammation control cryotherapy, high voltage gal-



vanic stimulation (HVGS), ultrasound, and whirlpool



Subacute phase (weeks 2–4)



Goals: normalize motion; improve muscular strength, power,
and endurance



Week 2
1. Initiate isotonic strengthening for wrist and elbow muscles.
2. Initiate exercise tubing exercises for shoulder.
3. Continue use of cryotherapy, etc.



Week 3
1. Initiate rhythmic stabilization drills for elbow and shoulder



joint.
2. Progress isotonic strengthening for entire upper extremity.
3. Initiate isokinetic strengthening exercises for elbow flexion/



extension.



Week 4
1. Initiate thrower’s ten program.
2. Emphasize eccentric biceps work, concentric triceps work,



and wrist flexor work.
3. Program endurance training.
4. Initiate light plyometric drills.
5. Initiate swinging drills.



Intermediate phase (weeks 4–6)



Goals: preparation of athlete for return to functional activities
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