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Flexor Pronator Strain, Epicondylitis, Avulsions
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Flexor Pronator Strain

Anatomy

Function




« Common Flexor Tendon origin -
Medial Epicondyle

Pronator T

Palmaris Longus

Throwing motion

Provides dynamic support
to valgus stress during
throwing motion
Contraction during early
arm acceleration resists
valgus and flexes wrist
during ball release

Correlation of Torque and Elbow Injury in
Professional Baseball Pitchers

Adam W. Anz,” MD, Brandon D. Bushnell,!#1 MD, Leah Passmare Griffin,% MS,
Thomas J. Noonan,!’ MD, Michael R. Torry,” PhD, and Richard J. Hawkins,"* MD

Elbow valgus torque peaks at late cocking phase - during
maximal shoulder external rotation (MER)

Can approach torque up to 120 N'm

Significantly higher torque in pitchers who enduring an
injury

Comparisan of Elbow Valgus Torque®

Tnjured Group )
Piteh Mean Torque Squared Means
Cyeie Event  Nom (SD) SD) P Value

SFC 286 (184)

Adam WA. AISM, 2010. 1] PA.
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stballs caused the greatest torque

urveballs produced the greatest arm speed

Predictors of increased elbow torque

+ Increased ball velocity
+ Higher BMI

+  Decreased arm slot

Protectors against elbow torque.
+ Increasing age

onger arm length

greater elbow circumference were
independent

Etfect of Fatigue on Medial Elbow
fatigue scores increased 0.72 points per inning RIS g

Medial elbow torque increased beyond inning 3, A Sniiedd Summe Ansipeie

increase of 0.84 N'm cach inning.

Pitch velocity decreased (0.28 mph per inning)
There were no differences in arm rotation or arm
speed as the game progressed.

Arm slot decreased with each successive inni

between fatigue and injury risk.

Presentation

« Medial elbow pain during
and/or early acceleration phas
* Tenderness just distal to medial
epicondy
Differs from UCL injury —
tenderness posterior and more distal
along anterior band course




Forearm Flexor Injuries Among
Major League Baseball Players
MLB & minor league teams 2010-14

Epidemioiogy, Performance. nd Associated iniuies
763 forearm flexor injuri

Mean time on the DL: |
Decline in WHIP &
Subsequent injuries:

— 37 % shoulder

— 36 % elbow

2016 Nov. (212054 62. dor 10. 10800240414 2016 1150600, Epub 2016 Mar 3

Major League Baseball pace-of-play rules and their influence on predicted muscl
simulated baseball games.

ace (Rule 8.04 from the MLB)
ignificantly more muscle fatigue
Elevated levels of muscle fatigue we;
predicted in the fl

Reduced ctiveness of the

pronator mass may increase strain on the

Imaging

-

Plain radiographs ne

MRI

— High signal within the

flexor-pronator muscle
bellies

AR

fatigue during
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Treatment

+ Responds well to conservative
management

Period of rest

Anti ammatories
: i
Ui et

b

Physical therapy
Gradual return to throwing

ticosteroid injection for chronic

* PRP

Effect of a B-\Week Weighted Baseball

Throwing Program on Pitch Velocity,

Pitching Arm Biomechanics, Passive

Range of Moation, and Injury Rates
Pitch velocity showe tatistically 5 4. R, G5 Lorarss a, MSPT, 505, G5
significant  increase (3.3%)

Increase of of shoulder external
rotation in the experimental group.

Injury rate was 24%
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Changes in Throwing Arm Mechanics
at Increased Throwing Distances
During Structured Long-Toss

he throw distance
arm speed and
shoulder ER increased
Arm slot d
distance

us torque incr
h distance up to

and then remained the same at

46 m.

Ongoing Positive Effect of Platelet-Rich
Plasma Versus Corticosteroid Injection
in Lateral Epicondylitis

A Double-Blind Ra i < Trial
With 2-year Follow-up

Jgost ©. Peerbooms,” MD, Wilbert van Laar, "
Ga

at S Hospital, THiburg, the Nethorands, and Haga Hospital,
The Hague, the Nethoriands

The Role of Platelet-Rich Plasma in Inducing Musculoskeletal
Tissue Healing

Brian C. Halpern, MD - Salma Chaudhury, MD, PhD - Scott A. Rodeo, MD

Received: 19 Augusi 2011/Accepted: | November 2011 /Published online: 18 January 2012
© Hospital for Special Surgery 2012

Positive Effect of an Autologous Platelet
Concentrate in Lateral Epicondylitis in
a Double-Blind Randomized Controlled Trial

Platelet-Rich Plasma Versus Corticosteroid Injection
With a 1-Year Follow-up
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Platelet rich plasma versus steroid on lateral epicondyl
meta-analysis of randomized clinical trials.

*  8(RCTs) that involved 511 patients.

+ Meta-analysis showed

— Steroid exhibited a bet
efficacy of function in the short- ek SHD = 1,03 1 § 0 B wesks SHD = 7, P = 2apand
term 2w 0.28, P = 35). Steroid exhibited 3 be

PRP is more effective in

(12w

18", Lu G, Zhow W', Ly ¥, Lu Y W@, LivJ ] ;A

Flexor-Pronator Strain + UCL

Combined Flexor-Pronator Mass and Ulnar
Collateral Ligament Injuries in the Elbows of
Older Baseball Players
unde JCL reconstruction (2002 to 2007)

~ 8(4.3%) with combined flexor-pronator mass injury
nificant between two groups

Isolated UCL (20.1 yrs) vs Combined UCL/FPM (33.4 yrs)

30 years predicts combined injury (88%) vs isolated
CL (1%); P < 0.001

5% with combined injury returned to sport
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The Relationship of Throwing Arm
Mechanics and Elbow Varus Torque

Elbow Varus tor N ' " Within Subject Varation for Professional
2bow torque increased as pitchers Baseball Prichers Across £2.000 Throws

~  increased arm rotation during the co

phase

increased the rotational velocity during the
acceleration phase
~ decreased arm slot at ball release.

Elbow Varus torque is related to UC

overhead throwe

Medial
Epicondylitis

Pathology

Presentation

Physical Exam

Imaging

Treatment

Medial Epicondylitis

Pathologic inflammatory changes the flexor-
pronator mass ori

Often begins aring between
Pronator teres and FCR

lops into fibrotic and inflamma
nulation t Angiofibroblastic
yperplasia

3

20% with concomitant ulnar neuritis
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Presentation

Insidious onset medial elbow pain

Exacerbated during throwing

Tenderness distal and anterior to medial epicondyle

Reproducible with resisted wrist flexion and forearm
pronation (most sensitive)

+/- Tinel’s sign
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Ima'n

Plain radiographs often ne

MRI

Increased signal intensity within
common flexor tendon on both T1
& T2 sequences

Common flexor tendon thickening

Best seen on axial and coronal

Treatment

« Initial conservative management - Up

0 90% succe:

+  Pain relief - Rest, Ice, Anti-
inflammatories

+  Physical therapy - stretching and
progres: Xercises

“Gabel GT & Morrey BF. JBJS, 1995

“*Baker CL et al. Clin Sports Med, 2010 . H M

10
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Sur 1cal reatment

rved for refracto
- 6 months of failed therapy program*

+ Technique
to avoid medial antebrachial cutancous n.
-Debridement of inflamed/pathologic tissue
ure tendinous repair

-Plus or minus suture anchor to epicondyle

“Han SH et al, JSES, 20

*Jobe FW & Ciccotti MG. JAAOS, 1994

Post-Operative Plan

Brief immobilization (7-10 da;

Gentle passive and active range of
motion

410 6 we sted wrist
flexion and forcarm pronation

Return to play by 4 months

The result of surgical treatment of medial
epicondylitis: analysis with more than a
5-year follow-up

ISES 2016

Retrospective analysis of 63 elbows treated surgically

Minimum 1 year conservative management

13/63 with ulnar neuritis - All received ulnar neuroly
Mean pain score improvement 8.4 to 2.4 (p:0.001)
94% (59/63) with excellent or good results

Return to work 2.8 months

Return to exercise 4.8 months

1 complicated with heterotrophic

g an, O, ', kLo, KD, Hyeongelong Kim, KD, Sy Lo, KO,
J-ong i, 0, Tt i, KO
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Retrospective an 60 patients treated surgi
An effective approach to diagnosis and surgical ()
s

‘Mmunum 4 months conservative management repair of refractory medial epicondy

AL V. Visad, BN, Glea Bass, O™+

20% with concomitant ulnar neurolysis
r 1 year follow up:

2PS (Mayo Elbow Performance Scores)
improved post-op from 58 to 88 (p <0.02)

ale 0-3) decreases 2.2 to 0.6 (p <

[= al Outcomes After Suture Anchor Repa
Recalcllrarrt Medial Eplcor\d is

Most patients returned to premorbid sporting activities at a median of 4.5 months

Older age at the time of surgery was predictive of better Quick DASH score and OES
ents who und nt su y after a shorter duration of vmplnms had better
omes, but the difference did not reach statistical signifi

The incidence of failure requiring revision (1.5%).

Risk factors for revision:

younger age Three or mare preaperative injections s the most ()

significant risk factor for revision surgery after
operative treatment of lateral epicondylitis: an
morbid obesity analysts of 3863 patients

male gender

tobacco use e b, M i . o, WD g, Lo, WO
Dukd W, Alche, W5 Joahs . Dine, N3, Bt . Wermer,

inflammatory arthritis

The most significant risk factor for revision

al preop injecti

12
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Avulsions

Skeletally immature athletes

Direct trauma, dislocation, chronic
valgus or extension overloading

Medial epicondyle (most common) - last
to fuse

Sublime tubercle, olecranon
avulsion

*  Retrospective review of 33 UCL injuries

+ 8 with avulsion of sublime tube IR POl Avulsion Fracture of the Ulnar Sublime
. Tubercle in Overhead Throwing Athletes
+ Agel16.9yrs. 2 Collegiate, 1 MLB . :

+  Treatment

*  Brief immobilization (7-10 days at 90°)

* 6 weeks of functional bracing

*  Throwing program at 8 week:

*  Return to play at 12 weeks

Presentation

Reports sudden pain or audible “pop

Local soft-tissue swelling

Lo elbow motion

Point tenderness along medial
epicondyle

13
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« Plain radiographs - 3 views

— Medial epicondyle frag

displaced anterforly and distally

sment
all

— May be incarcerated intra-
articularly (cases of dislocation)

+ Advanced imaging usually unncces;

— CT - determine displacement

~ MRI - evaluate incarcerated
fragment

Treatment

+ Non-operative

« Less than 2mm displacement

* Operative Indications (Lower threshold in
competitive athletes)

Greater than Smm displacement

Incarcerated fragment in joint

Open fracture

Gross instability

Ulnar nerve compression

Redler LH & Dines JS. Hand Cl, 2015

®

Arthroscopic treatment: debridement of posteromedial
synovitis, fragment removal, and olecranon spur excision.

Mean age 15.7 (range 14-
Time from onset of symptoms to surgery was 4.9 (3-18) mo.

Intraoperative findi

~ posteromedial synovitis
— olecranon spurs in all patients
—  fragments in 10.

Elbow outcome score: excellent in 11 patients and
mean score of 92 points (maximum 100 points

Mean postoperative ROM was 5° to 139.7° of flexion.
All retum to their previous level of play at an avg of 3.4 mo.

No patient developed medial instability

SPORTS MEDICIN
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Case

LHD I
t “pop’
elbow while pitching
4/10 dull pain, no
numbness

15
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No Difference in Return to Sport and Other Outcomes Between Operative and Nonoperative Treatment
of Medial Epicondyle Fractures in Pediatric Upper-Extremity Athletes
e ————————————

b o s e vt e e e s

nificant difference in:

Return to the same sport (9
performance at preinjury level
median time to return to play

functional limitations
pain in the past 30 days
need for physical therapy

ROM limitations

Complications

Nov 2018

L sA

Chronic Medial Epicondyle Avulsion: Technique

Medial Epicondyle Fractures in the o i mal..
Medial Epicondyle Fracturt of Fragment Excision and Ligament Jou

Reconstruction With Internal Brace Augmentation. A A()S

Aristides I. Cruz; Joshua T. Steere; J. Todd R. Lawrence

Ul #ersire

Mizzayan R, Cooper JO.
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