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12:50-13:00 7HEAI&QIAME

10¥ 18Y(ELY)
13001400 yymxign 1: AmA £4tel B W7 U STHAI - CHAE R o[StE] 915 SAT B
On-field Evaluation and Emergency Management of Sports Injuries - The Role of a Certified Sports and Athletic
Trainer (SAT) by the KSSM It s SPE R, e aEe S|
13:00-13:15 F22|4
Traumatic brain injury SRCHMEHH 2=
13:15-13:30 QAHHE 24
Facial injury 2RLEEAY A
13:30-1345 A% 2HA
Cardiac collapse aMYT BHEY D F
13:45-14:00 £2| Discussion
14:00-15:00 HEA|Y 3: AHA|, &4 ¢i= O|HE BFCt
Squash: Dreaming of an Injury-Free Future Mg £ LG R, eHgRMEY o|g 1
14:00-14:15 A Al A9 A R[] B4 2P E 3|F2E T, ZAL Gots of7iet TEA|”
Upper limb injuries in squash: ‘The racket-swinging arm, overworked shoulders and elbows’
MM EMSE gio|ZHE §5 7
14:15-14:30 A Al AQ] SHR|2] B4 “27t ARIO| 22 H|5- 221 250 9w
Lower Limb Injuries in Squash: ‘The Tragedy of Instantaneous Steps - The Perils to Knees and Ankles’
7t EF e/t o &
14:30-14:45 AR AlOIA Q] 812| Ax &4 “si2|7t RUHAIH F7| = FUHTICH MR &40 A"
Lower Back Spinal Injuries in Squash: “When your back collapses, your game collapses: The pitfalls of spinal
injury”
14:45-15:00 E£2| Discussion
15:00-15:30 Coffee break

AT EASE

Hic|ZAlE ZIME
15:30-16:30 AEX|Y 4: of LAl f0f|A] TR £4F

Elbow injuries in baseball players
15:30-15:45

UCL &42 7iaet BEEX A&

2P MEEH o|MH, nacir =YY EE

Overview of Ulnar Collateral Ligament (UCL) Injury and non-operative treatment MEAZAFEe 27
15:45-16:00 8958 2| E Of M40 MO UCL o5 WSO UHE Zat 24 U 1&
Analysis of UCL reconstruction in 895 elite baseball players CME Ol E
16:00-16:15 AITH UCL M = 2|H|H 25 Mt
Revision Surgery Strategies After Failed UCL Reconstruction H2gelat dhilg
16:15-16:30 E2| Discussion
16:30-17:30 MEX[Y 6: Al - CIAHS NS SOt LK Y/dstet 24F3T
Revitalising Community Sports and Enhancing Health through Al and Digital Innovation
EPg: Ao 2713, M2 ZAae
16:30-16:45 AIC|R|E A Of ERESL AZLANGHO| Hot
Trends in Al Digital Healthcare and the Role of Sports Science R 28
164571700 ) 71t o2 2g ol ot 250 H3 Aol LA
Generating Human Motion and Designing Interventions Using Al-Based Predictive Models AMErhete ot
P00V wicioley 71t ygasar A1m hol 21 257IE
Big Data-Based Lifestyle Analysis and Personalized Exercise Guidance 24 0|

17:15-17:30 E2| Discussion7
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12:50-13:00 7HE|AI&QIAIE

13:00-14:00 HEZX|Y 2: HYURRICH FHZE & 25 7|8t Aol 2|12 WH §F
Recent Advances in Exercise-Based Rehabilitation Following ACL Reconstruction
FPg: neiorlt el 7|2, FAIEH ALY

13:00-13115 MYURRIH 24 & BERH/E 25 AX oY vk g M T 524

Importance of Prehabilitation to Prevent Arthrogenic Muscle Inhibition after ACL Injury

DA RREY ATAGA ZUAHT
13:15-13:30 OJAl @0l wHE AP [k XN D2 At
Rehabilitation Strategies According to Graft Type: Practical Considerations MeEmrggelat SRl
13:30-13:45 ALL A& % HYMAIRIC Aide T A4 U 7158 At
Clinical and Functional Outcomes after ACL Reconstruction with ALL Reconstruction
D CHOrIH Ol AT A o|utMIE] O| R
13:45-14:00 E2| Discussion
14:00-15:00 At HH| LA 1
Free paper presentation 1 315 GAELATHE R oYY, FYRTHA oolF
14:00-14:12 MUCL MA& BH5 ££1F VEOS B £E00A 0|44 St 248 Y bl 24
Which surgery has a higher risk of heterotopic ossification: isolated MUCL reconstruction or simultaneous
MUCL and VEOS surgery A Eta| g e|at AlAIS
14:12-14:24 &2 OCD #Ato| A2 autologous bone peg & AHEPH 17g&2| A%A ZA 1t Clinical Outcomes of Arthroscopic
Fixation Using Autologous Bone Pegs for Osteochondritis Dissecans of the Knee NBAZAF Y n ZF

14:24-1436 g Q& U= 275 BAO|M HY HEAEE 251 2F 7|8 AR 9| H|W A}

Comparative Outcomes of Modified Brostrém procedure and Exercise-Based Treatment in Patients
with Chronic Lateral Ankle Instability HU3cig Y o|_Hl

14:36-14:48 Tt= A2|E of 445 L2 ¢ Hybrid UCL Mg = 7155 2t
Functional Outcomes Following Hybrid UCL Reconstruction in Elite Korean Baseball Players

HELEATYelT 744

a

14:48-15:00 E£29| Discussion

15:00-15:30 Coffee break

15:30-16:30 MEX|Y 5: AEAQIO| SIHCHE|AE 2H]
Patellofemoral problems in sports athletes I3 MESHIEM Y YEH, Mot £|5H

15:30-15:50 & 2 1
Case presentation 1 SNUA 2l o4t

15:50-16:10 53 2E 2
Case presentation 2 shQtCE 2l O| Rl

16:10-16:30 52| ZHE 3
Case presentation 3 ot el g

16:30-17:30 A--5-HH| 7H 2
Free paper presentation 2 3% MZopHE A A, olstryg RET

16:30-16:42 HYURIRICH A &3 SHHE L EERQUC] 240] H|2EM K229 2 4| A4 22t
Nonoperative Management of Medial Collateral Ligament Injury in Combined Anterior Cruciate Ligament
Reconstruction Provides Satisfactory Clinical Outcomes at 2 Year Follow Up iRy el Hhe|

16:42-16:54 657 27Tt 5H5-2 0|80t MTIMQl #9 THo| By B= S/ thdAtel #9, 28, 7|5 2% 0lAl= Y
Effects of 6-Week Progressive Balance Training Using Unstable Loads on Balance, Strength, and Functional

Performance in Subjects with Chronic Ankle Instability 23 M7k

16:54-17:06 Relative Energy Deficiency in Sport (REDs): The Importance of
Carbohydrate Availability UC Irvine Brian Kim

17:06-17:18 Taekwondo Medicine: Comprehensive Injury and lliness Prevention Strategies
for Taekwondo Athletes from World Taekwondo Experience UC San Francisco Dae Hyoun Jeong

17:18-17:30 E2| Discussion
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07:50-08:00 7HS|AL & QlAFR

08:00-09:00 ICL1. AZX &4 Aligo| CIetA] % T2k G, Hal, CIR[Y %4l
Multimodal Strategies in Sports Injury Rehabilitation: Nutrition, Mind, and Digital Innovation
s R e ] e n T =t e

08:00-08:15 AEX &4 T FYTHAF H2F
Fueling Recovery: Nutritional and Metabolic Strategies after Sports Injuries YT gt ta oAl

08:15-08:30 AZX &4 RO QRFEH T2

Mind Reconstruction: Cognitive Behavioral Approaches in Sports Injury Rehabilitation of{AUA oot K| K|H

08:30-08:45 AXA &4 Mg XY A|2H EE
igital Innovation: Application of Digital Therapeutics in Sports Injury Rehabilitation orSTHE Y BIR A

08:45-09:00 E29| Discussion

09:00-09:40 Sports injury in baseball Medical College of Wisconsin Craig C. Young

Q&A

09:40-10:00 Coffee break

10:00-11:00 ZEX|Y 10: OfLoflA{2] ofnf EtL: ZITHAE] R|27}A|
Shoulder dislocation in baseball, from diagnosis to treatment 3 Hl2g el (Tl Y, 2y gela 2FH

10:00-10:15 o7 &2 H7ALIE W YA FIH, HEN A5 M350t B
Mechanism of shoulder dislocation, radiological diagnosis, indications and methods for conservative treatment

FouduY gl

1015-10:30 TEote mtEo| g B, AUF| sfoFsiLt2? RELE ShLta?
When should surgery be considered for a labrum tear? Is it necessary even for a first dislocation?
NBLEATIYe| R F78E

10:30-10:45 TEZsE BEete FAl0| EE'Y 4 (remplissage) 2| M52
What are the indications for posterior capsular overlap (remplissage) during arthroscopic capsular suturing?
eI Eelnt oMY

10:45-11:00 E2| Discussion

11:00-12:00 2028 LA 2= A 7|'3 CHPtAZA|HY 2% HEX|Y: S2H oto] HAY - AJAIE sHESICH
The War Within the Glass Wall - Dissecting Squash Ft%h EHEf! Hhplo}, il SPEH

11:00-11:15 AZA| B2 AJN: “AT4 AZA AHA|S LoiC}”
Squash Introduction: The Ultra-Fast Sport, Squash Explained igtRlst 27t ARAIE 2E FoA

2

11:115-11:30 AFA| Mo B 3|57|: “RA2 L StLto| HT- ZEZ Fot2 49| oof7|”

A Squash Player’s Recovery from Injury: ‘Injury is Another Opponent
- The Story of a Player Returning to the Court’ CHPtAR AT O] H D

11:30-11:45 AFA| CHELE 245 31 2E2["OfC|7hA| CHE 4 QULE? AFYA| B442] AA| o|of7|”
Common Squash Injuries and Management: ‘How Bad Can It Get? Real Stories of Squash Injuries’
CHHRIZ 7t E ARAIE Edfolu Y4

11:45-12:00 E2| Discussion

12:00-13:00 HHMA[O|L} (12:00-12:10), 71'E #F X H4 AAL MOU

13:00-14:00 At A 3 - 2|94 AX| SH 1A
Free paper presentation 3 - Best paper candidates presentation 33k BOIMHRAE O|EfQ, nary 122 HYA|E

13:00-13:12 YAF HYUAIQICH A& = CHE[AMFZQ| 2T
23 Al HI LA
Quadriceps work fatigue was a significant predictor of the return to preinjury and postoperative sports levels
following primary ACL reconstruction using hamstring autograft or tibialis anterior allograft

R R H U 48
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13:12-13:224 £MHEISS AIRE ¢ 2F-UAWFA = Y CIXE x[57]7|2] B2t iz A+
A Randomized Controlled Trial of a Digital Therapeutic Combining Exercise and Cognitive-Behavioral Therapy
for Patellofemoral Pain oA A O|4fE]

13:24-13:36 Q5 A5 7|8t DAY S SO A2|E At A M40 B 2 7| oy R
Artificial Intelligence-Based Modeling for Detecting Doping-Related Performance Anomalies in Elite Male
Weightlifting HAEHE R & El

13:36-13:48 THE HHAATEO| Yt HO| QLLLE AL ZHE O|AE 0o|F HEO| 43517 FAIECE F 61 FA| TLA H|L A7
Better meniscal volume and quality reduce cartilage degeneration following autologous osteochondral transfer:

A retrospective comparative study with a mean 6-year follow-up. sEMEA o|lag

13:48-14:00 E9| Discussion

14:00-15:00 HEX|Y 12: AZXL40M orthobiologics & 0|88t A2 'Y
Orthobiologics treatment for sports injuries I3 BYME GUAH, saiE ol

14:00-14:15 AEXQIO| 22 HAo||A orthobiologics & 08¢t x| 2 B
Orthobiologics treatment for knee injuries in athletes AGchsLrg e A=

14:15-14:30 AZAQI9| &= 20| orthobiologics & 08¢ x| & ¥

Orthobiologics treatment for ankle injuries in athletes Aol SAY
14:30-14:45 AZAQI9| of7ff HAo||A] orthobiologics & ©|-8% X2 &
Orthobiologics treatment for shoulder injuries in athletes aMgEe Uad

14:45-15:00 E2| Discussion

15:00-15:30 Coffee break

15:30-16:30 MEXIH 15: £ AZX 240f|M LAY 2HH[: woh ZEHE HE Za ZYE UE
A Refractory Challenge in Sports Specific Injury: Tendon with Bone
1% opARH AT QI Brol 2 24, ol EH R elat O FEH

15:30-15:42 HEEX|Q| X&HQ S5 (HE): WE7[7F SHHE otz AAH
Insertional Achilles tendinitis with haglund deformity A= yyeln AEH

15:42-15:54 = Bl &2 59 FH (L) R84 0A2E 12|12 22 52

Flexor Hallucis Longus tendinitis with OS trigonum 2H 2egEea A
15:54-16:06 ANZAIZT YRE SF(EFT): LAIME L 70 Y

Patella tendinitis with Osgood Schlatter disease vt el e HA
16:06-16:18 L= TAIE & YT 5 &R LIER 85 (1) FEE 28, 342 532, 38=UQ

Posterior tibialis tendinitis with Accessory Navicula Mgogd U7|H
16:18-16:30 E2| Discussion
16:30-17:30 ICL 2. AZX £4toj|A{e] AE &4+

Avulsion fracutres in sports injury A% BaEe MBS, mYSAciEe 471
16:30-16:42 &5 AL &4

Hand avulsion injurie naciertEel QAIE
16:42-16:54 D2E HAE &4

Hip avulsion injuries CUSR|cE Y AT

AIII:}K-I ?jofl Al_\_Al‘
16:54-17:06 ~ - = “ == xorpsel ol g

knee avulsion injuries a0 ola g
17:06-17:18 ZERFHE AE &4

Foot and ankle avulsion injuries FeEe B

17:18-17:30 E2| Discussion

17:30-17:45 Alg4] X m2]AL
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07:50-08:00 7HZ|A} & QIAME
08:00-09:00

HEX[Y 7: CHFAZE X O|OtS] SAT =211 7H0| ofsfie} AA|

Understanding and Implementing the SAT Program of KSSM a5 BRI A8, ol 5E HAI2
08000820 ¢ i1 o2 ma 724w NATA Z2 20| bl

Comparison of the SAT Theory Programme and the NATA Programme THMLE IS
08200840 o o1 M4 mz2m0) 24T A

Characteristics and Distinctive Features of the SAT Practice Programme Megolzel U7|H

08:40-09:00 E29| Discussion

09:40-10:00 Coffee break

10:00-11:00 AERIY 11: Folel AZX Ofef: £, &4 Y4 L A K12
Para Sports Medicine: Classification, Injury Patterns, and Practical Management
a3 Z2E3LE ASH, vy e

10:00-1020 CHEHDIZ TR TO| R|SARS 9T ALA DHOHA|Y
Sports Science Support for the Sustainable Growth of the Republic of Korea’s Paralympic Movement
CHot fofQl HlS | QY

p=s

L=

10:20-10:40 7olQl 23407 Zo| WAsh= AZX 400 A T2t
Common Sports Injuries in Para-athletes and Rehabilitation Strategies Py Age

10:40-11:00 E2| Discussion

11:00-12:00 2028 LA 2= AHEH 7|'3 CHEtAZAIHY 274 MEX|Y: falH Qo] HAY - AFAIS sl &sict
The War Within the Glass Wall - Dissecting Squash (H|2!Z)

12:00-13:00 AHAMOILE (12:00-12:10), 71 &#F L H4 AlAL MOU (HI2lE)

13:00-14:00 ALHHH| 7H 3 - 2|94 A 2H FA
Free paper presentation 3 - Best paper candidates presentation (H|2!Z)

140071500 wzxiel 13: £78 a0 A% Bgiol LY TN W S

Strategic approaches and solutions for spinal disease using props ap3 goier AFE, Sotcgel ol5et
OIS 214 o 3 715 Bimg 2o 2557

Exercise intervention strategies for functional recovery following spinal cordinjury SRy ol &L
1157430y 2 o orag 2 B0l Tt 457 K18 9ot Tzt

Strategies for the application of Propsin non-specific chronic low back pain 2l2Zate A 3177

14:30-14:45 M 2o Cish AZE o8¢t HHAN T2
Astep-by-step approach to spinal disease using props MY MEE

14:45-15:00 E2| Discussion

15:00-15:30 Coffee break

15:30-16:30 HEZXIY 16: = YX| 2xilof] et |41 Ejo|E
Current update of anti-doping issues AP Qatuiiel FRF SRCAZEY 2

15:30-15:50 HEE 2X55
Revised Prohibited List KADA TUE 9% o] 52!

15:50-16:10 TUE 24 & At
TUE Status and Case Studies MEeH2ojEe QR

16:10-16:30 E2| Discussion
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16:30-17:30 MEX|Y 17: ASUTEY7IE LS REY UM T U
Personalised physical activity strategy utilising continuous glucose monitoring
At LRgAE AEA, vy BT

16:30-16:45 AL X O[Ttof| A HEEYEY7|(CCM)2| E&
The Role of Continuous Glucose Monitoring (CGM) in Sports Medicine F7te A of THRIH

16:45-17:00 H| 2k - CHAPRSH of bt 22| E Q[P CGM &8 H4
Research on the Use of CGM for the Prevention and Management of Obesity and Metabolic Disorders

Sofcietm BHE

=

17.00-17:15 ALUYA7|0| AN BE

=207

Clinical Applications of Continuous Glucose Monitoring Systems Mesetilgy QEA

17:15-17:30 E29| Discussion

17:30-17:45 A4l X 3|t (H|21Z)
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MEXY 1 ABX 240|315 WL U SIHKI
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On-field Evaluation and Emergency Management
of Sports Injuries - The Role of a Certified Sports
and Athletic Trainer (SAT) by the KSSM
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2004 OHEIL| ST CHEHDIZ M4t Z£|0)

2006 2t SHST CeHaIT MAcH K]

2010 W SHSHT CHEHIZ MaEh ZA]|9)

2010 TS ORAIQHAIY CHEHII Mg 4|0

2011 OFAEHH-2THE| SHOEAIQIHISS CHEHIT Mgk ZX]|0)
2015 3= St SLILAIOKS TS| CHEHIS: Mgk Z]9)
2016 21 S| IR 2T CHeHaIS Mt 29|

2016 Shorttrack Worldcup 4 (ISU) Medical Advisor

2017 &<, Ei7| HIEEH ieHel= M-tk X 9|

2018 E&i|AH European shorttrack championship (ISU) Medical Advisor
2018 &&= shorttrack junior world championship (ISU) Medical Advisor
2018 BE SHSEE IJH/AEE HI|1Z o= MAUXt

2018 BE 37| IHHZE CHeHRl= M~EH =X 9|

2018 QI=Li|A[OF Tf2t OFA|QFAHI R CHEHRI= Ma~EH =X 9|

2019 £1|0F Shorttrack world championship (ISU) Medical Advisor

2020 ZZFYouth Winter Olympic Games Short Track Speed Skating Medical Advisor
2022 HI0|1E SHIS 2T 2EE= AJ|Z |0C technical delegation

2024 Z¥ Youth Winter Olympic Games Short Track Medical Advisor
2024 Tt2| otA| THEEE CHeHEl= Mtk =X 2|

BT A2 QX

¢l
x |TI
SRC THEMHYZ, = MY &I (ISU) Medical Advisor, HetE OIS 2| SES=F *I¥E

HE=z

1. Effects of Neuromuscular Training on the Rear-foot Angle Kinematics in Elite Women
Field Hockey Players with Chronic Ankle Instability. Journal of Sports Science and
Medicine. 2017

2. Effects of a 6-Week Neuromuscular Rehabilitation Program on Ankle-Evertor Strength
and Postural Stability in Elite Women Field Hockey Players With Chronic Ankle Instability.
Journal of Sport Rehabilitation, 2017

3. Ultrasonographic Cross-Sectional Area of Spinal Nerve Roots in Cervical Radiculopathy.
American Journal of Physical Medicine and Rehabilitation, 2015
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Traumatic brain injury

SRCTHEH

o)2
0

0N
rlo
Hl

Severe TBI in Sports? Definition of Concussion

+ A complex pathophysiological process affecting the brain
= either by a direct blow to the head, face, neck,
or with an “impulsive’ force transmitted to the head
» rapid onset of short-lived impairment of neurologic function that resolves
spontaneously
* largely reflect a functional disturbance rather than a structural injury
* no abnommality on standard structural neuroimaging studics

« a graded sct of chnical Sx that may or may not involve LOC

ial ion of Sx, but

Definition of Concussion

* mild traumatic brain injury and concussion
« often used interchangeably, a subset of TBI
» refer to different injury constructs in the sporting context
* historical term
* low velocity injuries that cause brain shaking
= particularly with repetitive occurrences

= may have longer-term neuropsychological sequelae

1021 Mba van Essen _ NED 00 1510 10001
10,06 [ Katsuturs K PN D008 1| 100m01
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AEHEQ! CHOTA R X OIIS| A6 74t A EHEChE]

Epidemiology

+ Substantially und ported

= athletes” lack of awareness of Sx or significance of concussion

= personal desire and outside pressure to continue plaving

= adverse professional and financial ¢ q
« American football, rughy, soccer, boxing, wrestling, basketball, field
hockey...
+ 1.6 — 3.8 million concussions per year in US
= Seasonal concussion rate of 15% among US highschool footballers

* may be as high as 30-45%

Etiology and Risk factors

* Feature of sports-related concussion

* lower-velocity impacts =¥ disorientation > LOC

* Risk factors
» elite sports > leisure activity
* games > practice
* high school athletes > university-level athletes

* female > male

Dx of acute concussion
+ Concussion is evolving and rapidly changing

* Dx, Mx and RTP decisions: clinical judg

* at present, there is no perfect diagnostic test or marker

+ A range of domains
= climical sx: somatic (headache), cognitive (feeling hike in a fog), emotional
(lability)
= physical signs: LOC, amnesia
* cognitive impairment: slowed reaction times
« neurobehavioral features: irritabihty
* sleep disturbance: insommnia

« If any one or more of these components is present, a concussion

should be suspected

Sideline evaluation

= Challenging responsibility
* rapid assessment in the midst of competition

* elusiveness and vanability of presentation

L

e eaper 1o play
* reliance on symptoms
« difficulty in making a tmely diagnosis

. ificity and ivity of sideline tools

Sideline evaluation — Remember!!

+ Assess athlete responsiveness, airway, breathing, and circulation

+ Do not attempt to move an unconscious/unresponsive athlete (other
than what is required for airway management) unless trained to do so

= Assessment for a spinal injury is a eritical part of the initial on-field
evaluation - NOT attempt to assess the spine unless trained 1o do so

nt unless trained to

+ Do not remove a helmet or any other equ

do so safely

Sideline evaluation

+ When a player shows ANY features of the coneussion
* evaluated onsite (1), and particular attention to exclude a cervical spine injury
+ safely removed from practice or play and need urgent referral to an
appropriate disposition
* Then (2), an assessment should be made using the SCAT6
« the player should NOT be left alone following the injury
« serial monitoring (3) for deterioration is essential over the initial few hours

* not be allowed to return to play on the day ol injury

18
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Sideline evaluation — red flag sign

= Activation of emergency procedures and urgent transport to the

nearest hospital required

Box 1: Red Flags

Neck pain or tendermess
Seizure or convulsion
Doubie vision

Loss of consclousness

‘Weakness or tingling/burning in more than 1
anm of in the legs.

Detoriorating conacious state

Vomiting

Severo of increasing headache

Incroasingly restioss, agitated of combative
GCS <15

Visible deformity of the skull

Sideline evaluation

Sideline evaluation

Lying mationkess on playing surtace LA | . £S5
Epe spenig 1 pa 24 [
Piling mprotecing 10 fhe sirtice v Eys g e et o
L e IR
Balarceigail GMculies, motor [ ——"]
incoordination. staxia: sumblng, siowl Y N
laboured motants [AE—r— ol 2l B
e [ "
Bemited responanesd, of e inatdlity Y M bumrigrin mn T
10 rspond apeeopriately 10 questions e B
Baarik of wican lock LA Orinted ¥ B B
[ it et Ameemer ]
Facial injury after head rauma Yo o o rpnes o
[Rum—r— ¥ el
el B L e —— 5
Fratonisarm 1o pam Al B
High-risk mechanism of sjury [Lpon- e [P—— ol B
dependent) L W

Sideline evaluation

Stop 4: Coordination & OculanMotor Screen

rvical Spine Assessment

et eh i e b o Ry cormcioun, @ Carieal s

oy Whout b sesumeet s Bpinal prec s laken St S s marmet | [E S

il hands win eyes apen snd chosed !
WHthou moving e hasd o

neck, can the patient look ude-io-skdeand T N

s st withad dauble visien

Ars cbisarved Extaocue epe Sevams

PaemalT If s desertoe T .

Dot the wiblets rvport nech pain st oeai? ¥ W

I ars encdemans 84 paipation? vou

W10 mach o wnd NG tendnrmass. dovs

the wlete have o 0l rarge AACTIVE ¥ W
Pan Ve mnsimert? |
Ars it sirmogih and ssastion nerrsal? ¥ W

Sideline evaluation

Say “Tam going to sk you & few questians, please Hsten
carefully and give your best effort First, tell me what
appened?™

‘spoet: 1 point for each comect angeer)

atedy for each

What venue are we at today?
Which half is it now?

‘Wha scored last in this match?

What team did you play last week/game?
Did your team win the last game?
eesssin [

Nete: & e

e maby b s

Sideline evaluation - Off Field

+ Evaluation of cognitive function is essential

= attention and memory function
* but, cognitive deficit is mot pecessary for acute D
» standard orientation questions (eg, time, place, person) 15 unreliable in the
sporting situation

= not replace P P

ical testing
= subtle deficits may exist beyomd the acute cpivode

= for rapid sercening. not a standard tool

19
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Concussion Management

* No specific medical therapies for concussion
* hydration and the temporary use of mild analgesics
* Physical and cognitive rest until the acute Sx resolve

= Cognitive rest

= avoidance of scholastic work, videogames, computing, text messaging, SNS..

* Noret

n 1o play on the day of concussive injury

= delayed onset of symptoms, esp. NP deficits may not be evident on the

sidelines

Injury Prevention

* Protective equipment: mouthguards and helmets

* reduction in impact forces to the brain: prevent head/Tace injury

* no reduction in concussion ncidence

= risk compensation: more dangerous play and paradoxical increase
* Rule change: effective, but??
* Neck strength increase??

* Knowledge transfer

20
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* To review the epidemiology,
diagnostic heuristics,
and field management of
sports-related facial injuries
for sideline physicians.

« Facial injuries:
3-29% of sports injuries
* Sports injuries:
11.3-42.1% of facial fractures

Purpose Epidemiology

Table 1. Epidemiclogy of sports related orbital, nasal bone fracture
* Nasal bone fractures: v b St )
most common in all sports (40-60.5%) o @
Hwang 2008 Orbit Slip or fall down M ar
+ Mandibular fractures: Ot % s
. Total W00
martial arts (33.3%), soccer (11.1%) R o %8
+ Orbital bone fractures: o ™
. Adult Intended injury 132 24
basketball (20.0%), ice sports (18.2%) Yiboues .
Other 419 17
« Zygoma fractures: Himg (2017 Nakal bace o st oo
martial arts (13.3%), soccer (10.0%) o 5
Children Traffic accident 10 83
N i ¢ S
Epidemiology o o
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« Facial lacerations may injure:
- nerves (facial and trigeminal)
- salivary ducts

(parotid or submandibular)
- lacrimal apparatus

« Facial fractures are inspected by:

- palpating the bony prominences
bilaterally

Diagnosis

« If the player does not have to return

to the court:

- wound should be cleansed

- surgical adhesives can be applied
in the field

« If return to play is an issue:

- sutures are recommended rather
than surgical adhesives

* Involving a gross deformity:
- immediate closed reduction
may not be necessary unless
airway competency is compromised
+ Severe cases:
- immediately by closed reduction
should be evaluated
by a trained plastic surgeon

Management of simple laceration

Management of nasal bone fractures

24
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* In sports, facial injuries are prone to be
missed, but their importance should not be
neglected.

+ Sideline physicians should be aware of the
relatively high frequency of facial injuries,
including facial bone fractures.

» They should have the knowledge needed
to manage these injuries, and
must prepare emergency management kits.

Conclusion
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Eriksen collapsed on the pitch during the Euro 2020 match between Denmark and Finland.

E .

AT ot HET|of cHal R2AH

e e

SEIHHE BN AR ESMNERUREY | g e oa B U8 EUAE SYE ADANA E PRI G0 VRN &3
e
e T A AT BEE

o LA FURTTE R

ur o AN EE § 0RE, e B8 8 O B0 LU S4B EE BuT 8

8 sime gUS
- REANE N7 A7F @0 AWHN RETD DATIE TG ERAY

AT o S

+ BEEE AR UM AR BEME AN 2

= WON HEN NI 2GR NS TR W0 CNE WENE SR . ANDHINT WRSNE 2N AED LS DEHTRY 8 EITISED, S METRO!
b HEEMRCPRE & HER TR 20 NN BIWID

I ATERSE §H T AR MR O 9% A |

‘It's about saving lives:’ CPR training now required for all Georgia " g "
high school coaches Bra I n death

The A i Heart A iati i - - - -
vt e 10 hercoet oF studeris AtHE. can start to occur within four to six minutes
situation would survive,

of the brain being denied oxygen

CPR and AED training for coaches is now required before the next school year, but
it comes at a cost
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Do Sports Teams
Need Defibrillators?

What does this have to do with sports first aid?

0| 25X FIHA 2 Ro Ypo| GLia?

It is not.astupkd question. After all, heart conditions tend to afflict older people and the
demographic for sportspeople is generally quite young. However, remember that the strenuous.
physical activity involved in sport does place a strain ontheheart While for most healthy people
this is not a problem, a small number of sportspecple will have an yndiagnosed heart condition
of which they remain unaware until something happens. In fact, apart from direct injuries
incurred during play, the most common cause of death in young sportspeogple is some kind of
cardiac event. In many of these caseS early defibrillation would have saved their lives.

I3 Cleveland Clinic

Athlete's Heart

Regular Practice

<11 Nury Thesn
Hypertrophic cardiomyopathry .
: _— Factors of ca Incorporating Refresher Courses
resuscitatior )
* Athlete healthcare p s knonia
athlete: review
Simulated Emergency Scenarios ind not being
« Athlete . [———
Change Athlete’s heart " . o ¢ o
when y » Doesn couse sudden carsiac desth in aineres ! . This is supported
in healthcare
When should | go to the ER? Peer Learning and Assessment R Experience such
e . ingCPRskills
You should call 911 if you think you may be having a heart attack. You should ot Eaemiints oo BAN.2020)
Hls retention
also call 911 if you see someone collapse and not respond.
Innovative Training Tools
e : : Cf $t A & = 0| 8} 5]
i I o= . Wl ) e orean syt pors escne
BASICZ2LIFE SUPPORT
BLS RETTT]
Provider ] L b e o o e
) | 2.3 40 Hord o session 1 2684 9 384 |
The abave ndvidud® cead = LT FoiE 2R} U0 Hond o session 7 S0 W EACR 0% 30,0004
evaluatons n
Aascciation Basic Lite Support {CPR and D) Program. 234 4G Mand on session T RREHY |
1 ToE ADHTE MU A 71 B RLERE HO o7 20,0008
Date Compiried ' 3 Y BEHHICRR |
'35 Feb 2000 Feb 2022 I w0 e o 20,0008
S e S 19T ot ere S 109 20,0008

* ORISIA R S B0 Y BE0 T § £ OO, T ARE NG B, BR 0429 g0 MR
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CPR is as easy as
C-A-B

{ s o

High-Quality CPR

Cmpranabons Alrway Blealhlng
Push hard and fast Tilt the victim's head Give mouth-to-mouth

o the cantar of back and It the chin  rescue broaths
the victim's chest to opos i

<
the dalay in

H™7| 47| (AED)
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Equipement and Knowledge
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The 67" Autumn Conference of Korean Society of Sports Medicine
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Squash: Dreaming of an Injury-Free Future
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Upper limb injuries in squash: ‘The racket-swinging arm,
overworked shoulders and elbows’

+=Z HICIZHE

73T

o

Content

1. What is Squash?

2. Squash - Injury Epidemiology -

3. Squash - Detailed review of upper limb injuries
— Injury Mechanism

=
Toamrhona
-

1. Squash: High-Intensity Racquet Sport
% =l S2014 Hof
e a 7

. g‘;n%%, B2 W29} W M

+ Court dimensions

- 9.75x6.4m enclosed court
— Front, side, back walls

4. Prevention Strategies - EIFI]
R
. #7 A
- 127 B 021412
ﬂhgivv HKorean sport & olympe: commithes m—% Korean sport & olympe: committes
X3 Bporis medicine & scknce department CHFD sportsmedicine & sceence department
1. Squash: High-Intensity Racquet Sport . . s
q 9 el g 1. Squash: Biomechanical Demands
- GALQl 2 + Lower Body

- 1947] @014 A%

- 20004CH O[3 OfA[O}-§E 2
43

- WA 1TSHRAM E7IE 22
Eg AxX

-2028 LA SEHEH &8

Toaem Srws K orean sport & olympec committes
XD Sportsmedcine & scence department

- Eccentric loading patterns
— Trunk rotation forces
- Rapid deceleration stress
+ Upper Body
- High-velocity racquet control
— Rapid deceleration phases

- Strong grip requirements

— Precise wrist positioning ‘
n-%v Korean sport & olympa committes
O Sportsmedicine & scence departmant
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S
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ToamMhres Karean sport & alympac commition
D Bportsmedicne & scince department

2. Squash
- Overall injury Epidemiology -

Horcteany 7019

CrDonel 220

')
sty cesign Liwer ferit injuries consistenty o

= 4

2. Overall Injury Frequency in Squash
-Key Studies-

Study (Year) Design Injury Rate Key Findings

Berson et al, 1981 Survey + Medical # 44.5% seasonal

Boonds

Lower lmb > Upper lmb

Acute trauma Enee

1

Chard & Lachmann, 1987 Clinic Attendance

Horobearn et al, 2019 B-year cohon 7.28/1000n training Time-loss injuries in juniors

ODonnell et al, 2020 Retrospective surve EMe competition daa Lower kmb 76%, Upper imb 16%

[

___..‘-/_

Touem Shes Korean sport & alympe commities
CHF Sportsmedicine & scence department

Tam Ahees Korean aport & alymps commitee
CHXD Sportsmedcine & sceence o

Q;@)

2. Injury Frequency in Squash
- Body part -
+ Lower limb: 60%

+ Spine and Trunk: 20%
+ Upper limb: 20%

=@

2. Injury Frequency in Squash =3
-Upper Limb Injury Distribution by Study-

Bersan 14

Ooret 2025

A cifferent populations §
Fraem Shret Katean sport & olympe committes
C ) Sports medcine & scence depastment

Toamoces Korean sport & olympéc commitiee:
CHF Sportsmedicine & scence department

=

2. Injury Frequency in Squash
-Study-by-Study Upper Limb Analysis-

Study K Primary Site Key Diagnoses

Barson 1881 -30% Wrist(Elbow Contuslans, sprains, tendinopat
by

Chard 1967 Mirsor Lateral epicondyle Gripfrepetitive extarsion

Horobeanu 2019 =20% Shouldes/Elbow Overuse » growth-related

CDonnedl 2000 ~16% , laterat

5

= 4

2. Injury Frequency in Squash
-Upper Limb Injury Distribution-

N\ 7N\

30% 16% 20%

Shoulder Complex Elbow Region ‘Wrist/Hand

Impingesmant, ratater culf pathology Lateral epicondylitis predominant Tendirapathies, TFCC injuries

Toum Fees Korman spost & olympe commities
CHF Sports medicne & scence department
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3. Detailed review of upper limb injuries

-Injury Mechanism of Shoulder -
1. Repetitive Overhead Motion

= Subacromial impingement risk

— Posterior-medial impingement
2. Deceleration Stress

- Rotator cuff eccentric loading

- Posterior inferior capsule strain
3. Scapular dysfunction

= Humeral head superior migration

- Altered movement patterns

Touem Shes Korean sport & alympe commities
O Sportsmedicins & scence department

=
3. Detailed review of upper limb injuries ™"
-Pathology Spectrum of Shoulder -
* Rotator cuff
- Tendinopathy, partial tears
— Eccentric Overload during deceleration
+ Impinegment Syndromes
- Subacroimal compression
- Posterior-medial impingement
+ Labral pathology
~ SLAP lesions
— Capsular instability patterns

Touem Shes Korean sport & alympe commities
O Sportsmedicine & scence departmant

=@

Hobren

3. Detailed review of upper limb injuriesﬁz@*-

-Injury Mechanism of Elbow -

+ Lateral epicondylitis

- Repetotove wrist patterns

— Padial deviation patterns

— Supination stress

- Strong grip requirements
+ Contributing Factors

— Raquat vibration transmission

- Backhand deceleration forces

- Equipment specifications

Toum shes Korean sport & alympe comemities
CH¥D Sportsmedicane & scence department

=2

]

3. Detailed review of upper limb injuries%*-
-Pathology Spectrum of Wrist and Hand -

+ Tendinopathies

= FCR, FCU, ECU involvement

- De Quervain;s tenosynovitis
+ TFCC injuries

- Ulnocarpal instability

- High-torque loading patterns
+ Overuse Patterns

= Fixed wrist angle repetition

- Racquet head control demands

Touem Shes Korsan sport & alymps: commttes.
T Bports medicine & sceance depatment

4. Prevention Strategies: Shoulder

+ Mobility enhancement
- Theracic spine and scapular mobility
- Posterior capsule flexibility
+ Strength balance
~ External-internal rotation ratio correction
- Spapular stabilizer strengthening
+ Deceleration Training
~ Eccentric external rotation exercises
- Progressive loading protocols
+ Technical Coaching

wrist
= Reduce shoulder impingement positioning

Toamoces Korean sport & olympéc commitiee:
CHF Sportsmedicine & scence department

Toam bres
[+ 5]

4. Prevention Strategies: Elbow and Wrist

+ Elbow Prevention
- Grip thickness optimization
- String tension adjustment
— Forearm strengthening program
- Eccentric loading 2-A3x/week
+ Wrist/Hand Prevention
~ Wrist stabilization exercises
~ ECU tendon glide prehabilitation
- Grip replacement scheduling
- Neutral range training

TamShees Karean sport & alympsc commitien
XX Bportsmedicins & scence department
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CHI Sportsmedicine & scence department
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Lower Limb Injuries in Squash: ‘The Tragedy of
Instantaneous Steps - The Perils to Knees and Ankles’

2. AFA BHX| BY HE iR

4. WHY ? 2 A2} 5}X] 240] ¢ard

| 27| MZH R 20| YR, OIS, JHH 02 T4
| AE 2707 50 FAL M-k WY HE B

| HUZE UEY 25
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OC Diploma in Sports Physical Therapies

2025 2tol-Z 2 SHAMIAICHE ETICHe] 2R (21F)
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Junghyun Bae, Sukil Kim, Seungrim Yi, Jungjin Yu, Hyunchul Kim, Seungsoo Woo, Hyoungjoo
Choi, Seyong Kim. Team Korea injury and iliness surveillance at the 2024 Paris Olympic Games
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Lower Back Spinal Injuries in Squash:
“When your back collapses, your game collapses:

The pitfalls of spinal injury”

M-St chgt..

ARA ZIICHE S HAE M-S

A% BIERO| BHOB S22} ojj
L
Bil4  BE el @o| 8t LIt el W aus ‘ ;;Fg—uﬂﬁa

Cils: M20] RHHX|H OfEH =HHL

ool D e e
o el
¥ T-_;'g Physical Therapy in Spart

The epdemiology of injurics in English professional squash; "
Fetrospective anadysis between 2004 and 2015 =
u

20184 5-6% $2 Az|E AA| 448 132% Cfa ASEA}
e
&j 29 LS
-
142 373|(18.05%)
v 2 2.502|  368(17.56%)
Tne most comman structure affected in SDinal ﬂjLIIIES ‘was the jUinl. Within the 3 3, ?§ 22!;0073%]
482 218](10.24%)

thoracic spine area {including chest) muscles infuries were the highest reported,
(Kmetal, 2019)

%
region o} structure 22 BH 7| E|0] HIT HWHE B+ BE
{C'Donned & Leeder, 2020)
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The Prevalence of Musculoskeletal Injuries in Junior Elite Squash

Players
- Amanda johenon' ssd Ssmsel Andrew Pulligger 84~

Cosmin Horobean:

2009-2015 FIELZ Aspire academy ExF FL0 Ho|E M= 218

o Gverall
. o Badty region injuries
Head & neck 3(1.4%)
Lower Limb 123 (58%) CHEE Lower back
o ain TIE HealEE
Headand 50 o ;a:}:ugl__?sl_gj;t o
Trunk (23.6%) il | e
oE.
ool e et Lumbar 24 (1.3%)

20254 53 -98 S XZH W I7ICHE 23 A| M= 3z
L

Holg

Eoxz

a2 moi2] wEEK

LR

m 2] = g2

But,
52| OHE 521 X153 2t
AR VAB MY B

{Horobeany, Johnson & Pulinger, 2019)

| T — . |

ff 512|7} oFZ7t?

Overuse Biomechanic +«

o o bl by trauma
wWeEhouS 3 Single, icentifiatia event responsiie tor the inpury

Overuse

‘,‘_i?

Il-u

Overuse injuries in squash occur most commonly to the back, with chronic back

pain being a relatively frequently reported condition.
(Finch & Eime, 2001}

High demands placed on the lower back and trunk combined with low flexibility
patterns result in frequent overuse-type injuries.

tion, facet impingament, and spondylolysis due 1o the rapetitive

(Piedade, Meyret, Espregueira-Mendes, 2021)

| TS——_ . |

2.The moment the ball
touches the racket

1.Moment of swing 3.5wing end moment

Squash players may be at a risk of LBP from the combination of rotational and
sagittal plane activity of the back motion during squash.

[Ckhovatian & Ezatolahi, 2009)

| —_ |

Biomechanic =

Striking the floor with the heel, the athlete then immediately flexes at the hip to
lower the trunk into a pesition approaching horizontal to play the shot

{Turner & Barker, 2014}

| T —_ . |
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Bumgean Spune Joomal (2001] 132911081

T Biomechanic * T

ORIGINAL ARTICLE

It

= e The mechanical loading of the spine in physical activities

Fobin Schifer’ 2 . Katharina Trompeter'* i . r.

Fscutved: 18tobes 2003 / Bewuact 17 Inmsibry JOE1 £ Acomted: W hged J61  Publshed o |1 My 1033
0 o hsthorit) 2021

Trunk flexion, shoulder abduction, shoulder medial rotation, and racket-related angle
may be the primary biomechanical factors affecting squash accuracy control and

performance . [ ] 0 L] a
{Huang et al,, 2024) \\_\,-7)'. x‘ ' &. g

- SE ST H0| #7| F weish L2, « Perform sports specific movement and daily activities repeat 3 times.
R HEAAE YT Y RL

« EMG and mathematical process - Outcome L4/L5 compression & torque

« AFAIMT trunk flexion, rotation, pivot, direction change? 38 J=st7| 2ot
U EE

/ gfggimﬁ’mmm l A 22l E2S01?

{
Ul

"
i

+ Physiotherapy & Massage
218 27191 S FAH0LD, KIEXIS] GRIGH 12} Rio] IS

i

%!
gi

+ Movement, Strength & Conditioning

— — E5H 2oi 3w 2E0| 85 30 ol saolct
atter Backward
+ Drug
(] w00 | 000 6000 8000 10000 B BIHE UT BT SEO2 AR EE YRS N

Compression [N]
+ Supplementation

5 5 TP TUEY WY 7 BE TN Eagt Ay
*+ Backhand, change direction A| L4/L50| HZcib| 5.0, 4.8402| 7| 41% R&

+ Sleep

» Connective tissue will be damaged and destroyed, when the mechanical SEte PEAI RN AT RS RECUE T ST A RM N
load limit of only one tissue component is reached or exceeded. e .
+ Psychosocial intervention
= Injury may be spontaneous due to a current overload or gradual and Bl i B2 USR8
accumulative after several repetitive microtraumas with submaximal loads.

+ Surgery
BET Bl TR RS0 Stlsielg W D2

[Schafer et al, 2023)

Intervention Intervention

... Stronger Core Punch Harder
Strength training as superior, dose-dependent and From Foot to Fist - The Kinetic Chain

safe prevention of acute and overuse sports injuries: Tum:—.u. ,_giﬁ
a systematic review, qualitative analysis and meta-
analysis

feppe 8o Lauersen, ' Thor Eimar Andersen' Lan Bo Andersen™

Strength training programmes reduced sports injuries by an average of 66% and
were, with 95% certainty, able to more than halve the risk of sports injury.

Whole kinetic chain are important in order for prevention of injuries including squats
for leg strengthening, to recruit power generation, and load absorption; trunk

10% increase in strength training volume reduced the risk of injury by more than rotations; scapular stabilization; and shoulder and wrist co-contractions.

four percentage points.
Weak and inflexible abdominal and back muscles may predispose to these muscles
(Lauersen, Andersen & Andersen, 2018) being injured.

(Piedade, MNeyret, Espregueira-Mendes, 2021)
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Intervention

Any change in the activation of the core muscles affects the ability of badminton
players to maintain postural control when performing lunge maotions.

Healthy players demonstrated a greater pre-impact activity of the paraspinal
muscles during the forehand backward lunge, suggesting a better neuromuscular

control of the core muscles and feedforward activation.

(Huang et al., 2014)

{villa e1 al., 2012)

Supine Rotation

i i Bk ity

Prone Rotation

e
e baane. Tiamay S8, Wiy b
[

(Performance pyramid, FMS)

b

=
Fi: 50 Bisck il

Nisenast s /]

(Performance pyramid, FMS)

Kneeling Lunge s

Hip mobity, trunik control

Thumbs Up

P N

Back and shoulder strength

Hamstring accentsic
contraction  tunk fiexicn

Side Lunge

(Performance pyramid, FMS)

Lower i strength
i 'heibiliny and contol
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(Performance pyramid, FMS)
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Elbow injuries in baseball players
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Overview of Ulnar Collateral Ligament (UCL) Injury and

non-operative treatment
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(early stabilization)Ol 4

=, % AHMA JH0|E2 IS

A

HSHE AT E

EH KEZ2| THETE2 20M| 0I5 HE AZX M0iM 70-90%2 ENEIAM, 10 014 FXH U0 M= 50% Ol

HEE0| SXIEIACHHovelius 2008, Robinson 2006).

X

H

Ao

ZHEZAAN Bankart

ghH, 7|
|5t S-S EUCHJakobsen 2007, Kirkley 1999). £3| 25X

it

T2 20l =0k 27| 20| HFEIUCHBurkhart 2000,

Bottoni 2002, Owens 2007). ISAKOS % ASES HMMANME 12

C
(Boileau 2012).

A= 0l

-
[=)
=]

XMLl == 01F = 2E XA S2otH HEE =+~ el

-
T

HE

QF 72|04

7| o=

Xt
©

OiME =7] 20|

=
(=}
= im

9

HE0]| R2[SICH [ & 23 SHets “THs

53






HEX|Y 4: OfHd=r0ll M ETEX| &4

8959 EC|E Okt M==0llM2] UCL == SRS [IHE
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Analysis of UCL reconstruction in 895 elite
baseball players
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Al UCL XHZd = 2|H|™ Sz M)
Revision Surgery Strategies After Failed UCL
Reconstruction

Introduction &5 Indications €%

= With the rise of primary UCL recon, the incidence of « Similar to primary UCL recon

revision UCL surgery has also increased

- . - . = Pain with valgus stress
« Revision cases typically occur in high-level throwing

athletes ' + Positive moving valgus stress test

« Revision rate: approximately 1-14% .
= 1mm > valgus laxity on stress

L e L ] radiographs or ultrasound
Contra-indications & Contra-indicationy// ¥4
RISK FACTOR
+ Follows general contraindications of surgery + Younger age at initial reconstruction /
— Infection, nerve injury, flexor-pronator muscle « Shorter status

deficiency...
MR « Increased frequency of fastball use

* Less experience in MLB before initial reconstruction

ﬁrm ﬂbﬂ&ﬁwﬂl ﬁrm ﬂbﬂ&ﬁwﬂl
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Contra-indications £%
RISK FACTOR

» Fewer pitches throughout first year after surgery
+ Longer time to RTP

* Increased number of games pitched

+ Decreased number of innings pitched

NEON ORTHOPAEDIC CLINIC
Global for Shoulder. Elbow & Sports

Pre-operative Planning &

* Prior surgery
— Technique, graft type, flexor-pronator repair/debridement,

olecranon osteophyte
= Ulnar nerve decompression and/or transposition '

« Throwing rehabilitation following the primary surgery

NEON ORTHOPAEDIC CLINIC
Glabal for Shoulder. Elbow & Sports

Physical examination &3

= Palpation along the length of the UCL to specify location
of any tears
— humeral vs. ulnar-side graft failure, post-operative change

+ Valgus stress (>1mm)

NEON ORTHOPAEDIC CLINIC
Global for Shoulder. Elbow & Sports

Physical examination &3

= Nerve examination
— Tinel test, stability throughout elbow motion

= Flexor/pronator strength test strength test

NEON ORTHOPAEDIC CLINIC
Global ‘for Shoulder. Elbow & Sports

Radiography &3
+ Stress X-ray

— Compare medial joint opening with valgus stress
* MRI

— |deal image modality
— MRI will like vary depending on the amount of time

elapsed NEON ORTHOPAEDIC

CLINIC
for Shoulder. Elbow & Sports

Radiography &3

« 3DCT

— Provides the prior ulnar & humeral tunnels, bone
quality

YR .
Global Center far Shoulder. Elbow & Sports
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Stress Ultrasound

+ Dynamic assessment of the
instability

+ >1 mm is abnormal and
indicate graft failure

compared with contralateral

NEON ommn:a.lﬂlc =
Global Center for Shoulder. m:m&snm

Approach &3

= Previous surgical incision
often can be used

= Caution for medial
antebrachial cutaneous,
ulnar nerve

— Scarring, distort anatomy

NEON ORTHOPAEDIC CLINIC
Global Center far Shoulder. Elbow & Sports

Graft selection &5

* Gracilis autograft

— Larger diameter— initial strengtht but epicondyle Fx1
+ Contralateral palmaris longus

+ Allograft tendon

NEON O OPAEDIC CLINIC
Global far Shoulder. Elbow & Sports

Description of the technique%

+ Ulnar tunnel widening is less common

'NEOM ORTHOPAEDIC CLINIC .
Global Center for Shoulder. Elbow 8 Sperts

Description of the technique%

= Mid-substance graft problem + good tunnel position and
bone stock
—Same surgical technique used for the primary procedure

= Previous tunnel unusable if cortical thinning, bone loss,

or fracture present

NBON OPAEDIC CLINIC
for Shoulder. Elbow & Sports

Description of the technique%

= Care should be taken during ulnar
nerve handling
- scarring and adhesion

= Muscle fiber is splitted from medial

epicondyle to sublime tubercle

+ Previous suture materials can be

NEON ORTHOPAEDIC CLINIC
removed. Global Center for Shoulder. Elbow & Sports
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Description of the technique&%

* In most cases, the initial graft
tissue is still present and
hypertrophied

* The graft often needs to be
debulked to make new tunnels
and pass a new graft

Tunnel position : humeral side%

« Bone tunnel created centrally
beneath the original AOL(anterior
oblique ligament) insertion

= New graft positioned to maintain

isometry throughout elbow motion

‘N HOP, C

Tunnel position : ulnar side &%

+ Ulnar tunnel should be located distal to the joint line
and equidistant on both sides of the sublime tubercle

» Sublime tubercle morphology can change because of
enthesophyte '

— More hypertrophic posteriorly

"”"aﬁt“”m m&sm

Tunnel position : ulnar side&#

» The medial ulnar ridge

— Consistent palpable ridge

distal to the sublime tubercle

— Useful guide to the proper

tunnel location of the sublime
tubercle

Tunnel position &

+ Small curettes are used to
identify the prior tunnels

* Previous tunnel can be

reused if position and bone

quality are adequate

NEON ORTHOPAEDIC CLINIC 3
‘Global Center far Shoulder. Hbew&ipom

Tunnel position &

+ If malpositioned tunnels are
encountered, then new
tunnels are created in the

anatomic position

'NEON ORTHOPAEDIC CLINIC
Global Center for Shoulder. Elbow & Sports.
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Description of the techniquea'?%

* Tourniquet down prior to closure to obtain
hemostasis and prevent hematoma, adhesion
— Especially around the ulnar nerve hematoma

+ Small Hemovac drain

— Scar tissue can bleed excessively

&m‘m’m ﬂbﬂ.&ipoﬂl

Humeral Bone Loss, €5
Insufficiency, or Fracture
« Medial epicondyle Fx
- can be treated with 3.5-4.5 mm compression screws
- >1yr: UCL may healed
- <1yr: fixed immediately to prevent graft retraction
+ Graft compromised

— Suture anchor fixation is an option to avoid redrilling tunnels

&m‘m’m ﬂbﬂ.&ipoﬂl

Ulnar Bone Loss, Insufficiency@3
or Fracture
+ Another bone tunnel along the
sublime tubercle on ulna can be
possible
* Ulnar-side revision option is
interference screw, in the DANE TJ
technique

MEON ORTHOPAEDIC CLINIC
Global Center for Shoulder. M&Sgoﬂs

Ulnar Bone Loss, Insufficiency@s

or Fracture
+ Cortical button technique on the ulnar

sided is useful
- single ulnar-sided drill hole is started on the
sublime tubercle at the UCL insertion
- aimed 30° posterclateral to avoid the
posterior interosseous nerve

— The cortical button is locked with a dockmg

technigue Global mmm Elbow & Sports

Complications &3

= High rate of complication because of the formation of
scar tissue and adhesions
- Transient ulnar nerve neuropraxia
= Medial epicondyle fracture
- Stiffiness
— Heterotopic ossification
— Graft or implant failure

MEON HOPAEDIC CLINIC
er far Shoulder. ﬂbﬂ.&ipoﬂl

Post-operative Care &3

* Delayed rehabilitaion is needed

I )

Posterior splint removal 10days Sdays
Initiation ITP BGmonths 4months
Full recovery 1.5years 1year

— Throwing at maximum distance is not recommended during ITRP

&m‘m’m ﬂbﬂ.&ipoﬂl
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Time to
RTP

Dines 2008AJSM  n=15 33% (same-devel) -
Marshall 2015AJSM ~ MLB =33 65.5%
Liu 2016 JSES MLEn=31 42%(>10games) 21mo

Wilson 2015 J Hand =271
surg Am

Career impact Revision r
ate

Career (.8 years short -
er, win and inning pitch
ed|

Career|, fower innings ~ 13%

Career (4.9yrvs, 25y) 15%

Thank you for your kind attention '
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Sports Industry Global Conference 7|=2Z¢1
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1. H. Kim, J. Ahn* “Technologically advanced running shoes reduce biomechanical factors of
running related injury risk”, Scientific Reports, 2025

2.J. Ahn, H. Jung, J. Moon, C. Kwon, J. Ahn*, “A comprehensive assessment of a passive back
support exoskeleton for load handling assistance”, Scientific Reports, 2025

3. J.Moon, J. Ahn* “The effect of sampling methods on the validity and reliability of the estimation
of the orbital stability of human gait”, Royal Society Open Science, 2025
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Generating Human Motion and Designing Interventions
Using Al-Based Predictive Models

MECHste
P =]
(P_I"I':
Contents ﬁPpRJ Failure prediction is critical in exercise ﬁPpRJS

+ Prediction of failure for safer and more effective strength
training

+ Prediction of fall for safer gait assistance

« Development of predictive model of human locomotion and
intervention design

Success or Fail?

« Effective training relies on the maximum
voluntary contraction

* However, excessive load or repetition
may induce injury

There is a trade off between the
mp potential benefit and risk of maximizing
the work load

_LPBRTS

ENGINEENING LAR

If we can predict when to fail

+ Avoid excessive repetition and injury in a
conventional gym

+ Increase the efficacy of training by reducing
the load of the last repetition in a smart gym
with a cable-driven resistance training

system

Purpose

« Predict when the exerciser will fail to perform the rep

+ Achieve that by relying only on the input data that are readily
available from the smart watch, smart fitness system, etc.

« Initially focus on the arm curl

_LPBRTS

ENGINEERING LAB
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Data acquisition LPORTS
10 Participants X S Tin 1ot 2Days

(3 Trials each Arm) (3 Success &1 Far[um]

nan \» 90 =

Data of about 500 trials

_LPORTS

ENGINEERING LAB

Data acquisition

oé

Failure: below 90% of average ROM of first 3 reps \

gt gnd 3| gen|geh g gl gl g

v F N X

T

Success Data

Failure Data

Models predicting arm curl failure ﬁ&@RﬁTS
g 5 features Prediction

Randam Forast

;@\mm

MV loss = MV, s~ MV,
os i il e
MPV loss = MPV o - MPVo o

Accuracy > 92%
Time=046s

_LPORTS

ENGINEERING LAB

Various wearables for gait assistance

The device detects the wearer's intention based on mechanical inputs

and augments the “recognized” intended motion

_LPBRTS

ENGINEERING LAB

However, is the detection always accurate?

“She is posing for photographs.”

Really?

However, is the detection always accurate?

ENGINEERING LA

_LPBRTS
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Purpose ﬁgﬁ%ﬁj% Data acquisition ﬁgﬁ%ﬁj%
- Detect fall

+ Achieve that by relying only on the input data that are readily
available from the sensors embedded in the wearable device

+ Achieve that sufficiently quickly (less than 50 ms)

£PORTS

Models identifying falls

=4 -

Prediction

Logistic Regression

Features

Lower limb kinematics that can be

measured by the exoskeletons Accuracy > 87% Time = 0.0021 s

Inverse analysis using musculoskeletal models _.ﬂngwTS

Joint kinematics, GRF, etc. Musculoskeletal simulation
L] &
. OpenSi
o enoaim
<~, mp P

2 Visual
3D

ANYBODY

TECHNOLOGY

SCONE Simulatios

Muscle force, joint load, ete.

Predictive models mimicking human motion _ﬁgﬂ@RTS

HEENING LAR

Simulate human motion using reinforcement learning

Action

State Reward

Environment

A
s | |

Previous models

MuJoCo

_LPBRTS

ENGINEERING LA
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Much more robust and natural walking

SPARTS

Possible application

£PeRTS

An Al based model encapsulating sprinting _.{P@RJS

ﬁ

bl
e
R
"
;:5%1-' v
¥ *f"
: SPORTS
ENGINEERING LAB

Thank You

LPBRTS

ENGINEERING LAB
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Big Data-Based Lifestyle Analysis and
Personalized Exercise Guidance
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Recent Advances in Exercise-Based Rehabilitation
Following ACL Reconstruction




| M6 7At FASt=CHS|

2

I.

e
[e)
=

AT XO|

Gl

ARl T

Ko

(o)

N

jor

AMICHE L S2|XI=Z St SEAL

ol




Importance of Prehabilitation to Prevent Arthrogenic
Muscle Inhibition after ACL Injury
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ACLR -Morbidity

Marbidity problem : 405 ~
BRTE e Rl
Patedlar Fx, Quadriceps weakiness

| Morbidity problem : 10.5 %
ar-g Anteriar T pa

.Quadnceps weakness

HT Anterior

Morbidity
ACLR - Morbidity

¥ (T8 shows lower donor site morbidity compared to BPTE, but tly more than HT

+ QT with or without a bone block shows reduced donor site morbidity compared to BFTE

3

S

Donor site morbidi

d within the 3 ~ 6m

87

MEMIIRICH Mi7is & 25 7(8 x| 22 U &
| o]l = THE AN 08 AR
012 R0l [HE XHE HM=F &HE 02 AR
Rehabilitation Strategies According to Graft Type:
Practical Considerations
INE=pspegsie el
T
7| Hmunumon Introduction 7. nmzzzeem Introduction
( Autograft types
Rehabilitation after ACLR
Sit -
| m-m\\'l “m"‘:j°";::" "'"?f?;'.ﬁ.'l‘ﬁ,‘”'"
\M_ _/- »”‘/ ¥ ual instabiliny Patellar tendon rupture ) e Marbidities after ACLR ¥
A % —
LI i « Mid-long-term OA | Graft laxity
\\___//’ P Higher re-rupture rate )
_ ~ I Risk of re-injury ¥ RTS A comorbidities after ACLR ¥
.;< ) o “m.”.,. a::";:,::‘::::i:..a:.ﬂ_”": -
"} M BT Emen Morbidity "} M BT e
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[7,] vmem mmom

QT-B Morbidity

A Prospective Randomized Comtrolied Trisl
Iervwatigating Ouadricens Versus Hamatring
Tendon Astograft in Antorior Craciate
Ligamant Reconstruction

[F.] v am mmem

QT-B Morbidity

—
J Harvest healing

Q-muscle
force imbalance

Strength exercise limit
! | (CKE, OKC) l

Functional limit ‘

Q-muscle

‘ Quadriceps weakness \/ strengthening

Anterior knee pain

Fatsrns o i, CUEM )
S gt AT

() ‘e Harvest healing factor

v QTB - specific considerations

Inter i are to imp RF h and load tol of the QT

Tendon healing phases

Duration | Exercise Recommendations
f 0-1 wk + Excessive load avoided
Inflamaitony:P + Pain-free passive movements
1-3 wks + Light active exercizes

Proliferative Phase ¥ Gentle stretching initiated

3-6 wks and beyond + Higher-intensity active loading

[1.] wmznzsem Harvest healing factor

Stretching- load on the RF and QT (1wks~)

v Mobilize the graft harvest site

Goal: Quadriceps activation while creating
tension within the harvest site (Twks~)

Quadriceps activation

Q-setting

+ Active tension in the harvest site will promote remodeling of the tendon
Rty o . e, 070
e o, KA, 0

Re Phase -
T and stretching + Stimulate quadriceps tendon ing
W 8 Seoet ot . AUSAE KN it Lot
Charwiar o o, KXEER N ke a8 oL, DFFE. 0
1] Hmu=smen Harvest healing factor (1] sazeea Harvest healing factor

RF Target exercise: Split squat (6wks~)

Irvodve hip flexion 90° of the forward leg
= Minimize contribution of the RF

Inwolve leg = rear leg (hip extension)
= Maximum contribution of the RF

88




| s mm mern HT Morbidity [7.] nmuzzmem HT Morbidity

+ deep flexion strength rotational stability
¥ Reported that the rate of decrease in hamstring strength Decreased duey hujion sinnth and rétadanal st

- Reach up to 30%
Hamstring weakness I

r Deep flexion 50° 1 strength = knee flaxion strength 0 ~ 60°

7

+ Resisted hamstring strengthening is delayed [ —
# Lead to more pronounced functional limitations than ADL

= Soft tissue healing, to limit irritation to the hamstring donor site A

+ Recommendation Athletes ACLR - damping ability | in the hamstring muscles

vely affect

o 6 ~ 8 weeks

= Resistive hamstring exercises should be
o e, 5T 200

Al o 2, Wt Dt 2
e 0 o, i’ Sgr FOOHARRD 4 Conn S

Consideration of rehabilitation

| wmezen HT Morbidity

+ Decreased deep flexion strength and rotational stability

« Range of motion

* Weight bearing

Prone active curl Standing active carl Resistance curl
affer Iweeks afier Sweeks affer Tweeks * Strength exercise
+ Return to sports
Tibia IR sensory input Ratational siability exercise

At ot . Wkt s S

} | uamnueen i -
7. Range of motion E——— Ringe:afmotion

+ Early mobilization can improve knee flexion, extension ROM without knee lanity,
regardless of the graft type wed

¥ Disnption of the extensor mechanism

= Persisten! exiensor Weakness, ROM limitations

PROM | AAROM

AROM

¥ Knee extension deficit 5%
- Joint inading &
-+ Mechanical stress and shearing forces A

- Q-muscle weakness

- Lower musche lorque

- PFP
Smtxrm ot s, AT X0

W ot 2, 430 S bt 047
a2 WS X

Stretching- load on the RF and QT (1wks~)

e, £ Y
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Weight bearing

(1] muesmen Weight bearing

¥ Anterior libial transiation was not occurred during body weight shift
exercise after ACLR

Wraction is important in reducing shear Torce

v Q/Hec

Simple Weight shifting

,"; M B o

Knoa hypematansion

Quadriceps activation
WB

we

¥ Hyparextension may lead to increased loosaness or graft

4
Quadriceps disable tailure afler ACLR
we
PWE with crutch Fwe
Lt beveehs Feoemal walkng dem Swesis Bt T rwes Yﬁ,
1] Hmu=smen Strength exercise: OKC 1] vmuzzen Strength exercise: OKC

¥ Knee extension 40°-0°
: Minimal ~ no hamstring muscle activity
= anl. tibial translation

¥ OP 6wks~ 12wks
OKC exercise interventions do not appear to
significantly impact knee laxity

4

45 " ~90 ° is safe

A5

[

'+ OME Guadricegs sriatance rawine mith detal tial lost
+ A0 g ek 330
Bethe degresy ety 1010+

= Graft ostecintegration with the QTB- ACLR ; accelorated resistance training
approach within the first 4-6wks

- Utilization of the B-OT with interferance scrow fixation may further justify
this clinical decision
e
o ot ST
Fun o ! JUTEA 2O

| MEEzEme Strength exercise: OKC

+ OP 6wks~ : Resistance exercise

Knee extension machine (90°-0%) Continue to load the quadriceps tendon

oo o o, KTFTA 20

Strength exercise: OKC

* HT autograft
-Semitendinosus autograft harvest causes
reduced strength and atrophy in the hamstrings

10-30% weakness of knee flexion strength

L + QTE autograft
- Save the knee flexcr sirength

Mt ot 4L AN
ot o, K55
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[F.] mmamamem

Strength exercise: OKC

+ Hamstring exercise (QT / HT)

Frane active curl

Resistance curl
hle—/ after Tweek

1] smuzseun Strength exercise: CKC

® CKC knee extension, through co-contraction less shear stress,

increased stability ocours across the knee joint

mp CKC seems to produce less shear force than OKC
Faster than OKC

g e Kioncsy, 090

(] Mz wwey Strength exercise: CKC

® Technique variations of the squat may affect ACL loading / anterior knee pain

 Ankle ROM(DF) deficit
¥ Ankle-knee-hip co-work ¥

)

(&

¥ Trunk flexion angle {30° 1 )

W epioa i

(L] tmezaman Strength exercise: CKC

Sagittal plane exercise: squat, lunge

4

Transverse plane motion limit

&

Hip abductor, ER weakness

4

ACL loading [ anterior knee pain

Rt o s SO B

[l ammianan Strength exercise: CKC

+ OP Gwks~ : Progressive Eccentric exercise
« High tensile load lmit within the first 6-8 weeks as tendon-bone healing occurs

RF Target exercise

+ Involve leg < rear leg
= Maximum contribution of the RF Butmcrit ot , LT 20
o ot o, K58 200

() e Strength exercise: CKC

+ OP 6wks~ : Progressive rotational stability ex

)
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[7.] wmm s

1A A ARSI m TR s

smnne o anrrsvay
s
s arnie

s e adaptaion st valdfion o e Korees version,of
’ 0 et i s
R 4] o] 13 Tamge e o s (TSR
S 4 O A

Psychosocial interventions

R &3 BERUA B0 Tampa Scale
of Kimmsioghotia (TSKI 2HEHY &

3 U

() ‘e Psychosocial interventions

Treatment plan education Goal setting

Motivation

Social support l

Rehabilitation adherence !!
Arrive on time / best complete task

Relaxation

Graded exposure Imagery

Self - talk

N o8 . gt i e S
e 5 S o, 1

"; | ki o

Treatment plan education

Psychosocial interventions

1] M EEen

8 A% &5 =209

et . Hran s 3008

[ A Psychosocial interventions

Goal setting

umping: 4m

Team training: 6m

01 ZI4aB0TARW

RTS: 8m

Perception of treaiment
effectiveness

Vst ot o 3 P D St 3011

[7.] wmm wmen

Graded exposure / Imagery

Perturbation balance training

Psychosocial interventions

Anti-gravity running

THANK YOU FOR YOUR ATTENTION

DVoulube (@)
Crmszwes ERY .
ZJ MP
AE EBI Bt
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1. Lee JH, Lee GB, Chung WY, Jang K. Quadriceps muscle fatigue is associated with return to
preinjury sports following primary ACL reconstruction with hamstring autograft and tibialis
anterior allograft. Orthop J Sports Med, 2025 accepted.

2. Lee JH, Rhim HC, Lee SJ, Kang CH, Han SB, Jang K. Comparison of Dynamic Postural Stability
in Autografts Versus Allografts Following Anterior Cruciate Ligament Reconstruction With
Remnant Preservation: A Prospective Study With 1-Year Follow-up. Orthop J Sports Med.
2025 Jan 20;13(1):23259671241303752.

3. Lee JH, Lee GB, Chung WY, Han SB, Jang K. Addition of anterolateral ligament reconstruction
to primary anterior cruciate ligament reconstruction could benefit recovery of functional
outcomes. Sci Rep. 2024 May 20;14(1):11440
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Clinical and Functional Outcomes after ACL

Reconstruction with ALL Reconstruction

ATIXO|SHMIES
JEE

3 7|5 2

ACL reconstruction

O Outcomes: Widely recognized “satisfactory”

O However, some studies results.
» Graft failure rate: 3-11%

= In young patients, BPTB (8.5%), hamstring (16.6%),
and allograft (25.5%)

» Residual pivot: 7-33%
» Persistant rotational instability: up to 30%
» RTS: 32-92%

a nC L T

Persistant rotational instability

O Lateral extra-articular tenodesis (LET)
= |TB deep part

O First described by Lemaire in 1967

O Indications

= high-risk ACLR (patients <25 years of age, female population, soccer
athletes, pivoting activities or sports, inherent ligamentous laxity), higher
grade pivot shift, revision ACLR, increased posteriar tibial slope,
meniscus root injuries, and potential ramp lesions

O Potential downsides

= accelerating OA, lateral knee pain (hardware irritation), lateral
destabilization (fascia lata grafting)

a nC L T

O ‘Pearly band’: described by Segond in 1879

O ‘ALL’: first described by Claes in 2013

O 40/41 (97%) cadaveric knees

O Controlling the pivot-shift phenomenon and tibial IR

@M@% of ALL tears: up to 90%

”
Anatomical and Biomechanical Characteristic:

Anterolateral Ligament: A Descriptive Korean
Cadaveric Study Using a Triaxial Accel

s of the

Trnbermm st

O Prevalence: 100%
O Isolated ALL transection: not significantly affect

@M@§CL secondary stabilizer for rotational
‘stability”
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ALL reconstruction

Somery-(otctel al” fn =Y

Table 3. ALL Revonantion Duicomes Acconding i

KOREA

Froperatr

Podoperatve KD

stability
AE D

O ALL reconstruction: better knee biomechanics and

Anterol 1 Lig ion Is

m Follow-up of 2 Years: A Prospective
ive Study of 502 Patients From the SANTI

‘-‘“'fd fﬁ?%:”*
S BN -l I

m] Rehabnlltahon (gradual
RTS)

== = at4 months: nonpivoting
sports

- = at6 months: pivoting
noncontact sports

+ at 8 to 9 months: pivoting
" contact sports

- HT+ALL h|gher 1.94ts > HT
w pagmasuye - Female: lower 41% < Male
C F LM >MM

tion:

[

- g o Tous st Totm e

0 10 articles

O Compared with Isolated ACLR

» Post-op Pivot shift & Lachman: reduced 66% and 44%

~ Rerupture rate: reduced 66%
Demeaneye - RTS: higher 18%, but did not differ

» Lysholm score: higher score

Combined ACLR vs Clmlcal outcomes of combined anterior cruciate
5 and I 1li
Isolated ACLR a systemanc review and meta-analysis

Py i AL

[ELE T RN

»

Vdition of 1 115 fon ta
primary anterior cruciate ligament reconst ruction

Addltlonal ALLR could In-n(‘llt.. ..v ..., of

O At6 & 12 months, better
st e e e A i quadriceps strength, hamstring
T pm_ciem - strength, TSK-11 scores, and
SLHD for the combined ACLR
group
3 - O Post-op 1 year Pivot shift was
L better in cmbinded ACLR group

" O At6a& 12 months,
:EEEEE &.%E « combined ACLR group: LS|-quad

«  Isolated ACLR group: Hamstring strength and LS|-quad

during ing, landing and ck

Neuromuscular activity of the lower-extremities

direction

= movements in individuals with anterior cruciate
Hams E MG act|v |ty ligament lemuslfuc:io‘;l.'. a review of
studies

() - - e o=
ALIELEL, = ey e = ==

T .

- a —— Pty ey

O “Hamstrings-dominant‘strategy
» Protective mechanism against graft re-injury by

reducing anterior shear forces at the knee
JEEETR“P&"SE

= ‘The addition of Anterolateral L son o Prinsary Hamsiring Aa
Sys tematic % meta graft ACLR Improves Ghbjective Rotatosy Sabiliy asd Reduses Gralt Buptare
analysis Rates a SystemalicReview and Meta-analysis
Baseline characteristics
Parameters ACLR ACLR-ALLR prvabee
Age (yars) 82337 24002319 <0001
Male (%) 5% T3 02268
BT DA=2266 . n 0.7671
FU (months), range 31872 1336 (12-60) 31.01=13.25 (12-60) 02608
Injury to-surgery Is. 6852541 8204548 0554
terval (months
Athlete  prevalemcs 45 35% (238:122) S3.60m% (308133) 05T
)
Outcome data
Outcome ACLR ACLR-ALLRE | pake
Amterior Drawer (evestato- 18156 164 00733
fal}
Vhachmam (%) 12ASS(1077E)  SS3(467%) 00371
| STSD (umem) }1804136 104 40,65 <0.0001
1 Pivot Shift (%) '16146{!040’-) G288 (2.08%) 0.00003
| GramBeruptues(se] ___ VSATS(ILIM)  12466(256%)  <0.00001
Complications (svemtstotal) 52203 4417 0.§88%

012 articles

m@ner outcomes
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ACL Mrronstraction Hrbaliiation Frasars]

sc. l.ﬁc fepﬂns w Drgorimra oftpacts Medical Crat Sanm Hinpll, Ker sy

OPEN_ Addition of anterolateral ligament
reconstruction to primary anterior
cruciate ligament reconstruction
could benefit recovery of functional
outcomes

i Lo, L, P, S b e

Our preferred ACLR rehabilitation

a nC L T

Important of knee extension Interventions
" .

~ Full extension

O Failure to regain full extension in
the first few weeks(3wks) after
ACL reconstruction is a
recognized risk factor for
adverse long-term outcome

0O AMI(Quadriceps Arthrogenic
Muscle Inhibition) is believed
to be responsible for the failure
of quadriceps activation that is
associated with hamstring
contracture

a e L T

a DG aeegs

Delayed versus Accelerated Weight-bearing

bilitation ing Anterior Cruciate|
Most promising interventions for AMI (=61 SURTEI S ENY=To R S ) visament Reconstruction: A Systematic Review and
eta-analysis

O AMI contributes to quadriceps atrophy M- o S ATy W g s
A Rice & .0 Mehlai. Semirt Arituitis Rivewss 201 Braca . Beyorce 2005 OF 14 M6 I8 M Iy AN T
Bruce O Beynnon 2091 19 B B Fa] u WO QRN 1N = | T
msaCOvaramitd 26 24 W 28 23 17 19N DMPIM, 14 A —
Tahorys Tapma 2019 045 11 W QK LS5 10N QTR0 e
il 5 i Trolty . Tylr 8 MM M I8 05 3 S QAD[OTE 00 -~
» Most promising interventions [ T R I R =
*

O Exercise, Cryotherapy, TENS, and NMES mbohtor SR e e bty

Tt bt ol flct 7= 208 P 2204 o bt P

Fig. 7. fooled analysa for A-P ke ity [side-to-ic differancy . SO standued deviation: 53% C1: 35% confidence interval: TVt imvarse variance
rrathed

O Early WB: full within 2 wks
O Delayed WB: full after 2 wks

» Greater laxity and bone tunnel widening than
delayed weight-bearing rehabilitation
§ zzomazyss
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Effect of early OKC exe

ity o0
Bty o Bk W

0O OKC, beneficial effects on PROMs, strength, function,
w audighEglyrn to play, especially when performed at least
T4 WeEKs after surgery in rehabilitation programs

Evaluation of Muscle Strength and Graft Laxity With|

= Early Open Kinetic Chain Exercise After ACL
G raﬁ Iaxlty & OC K R ruction: A Cohort Study

r Cobon o . \) "-.} i [ ] (‘1
<001 13 | | i
<001 12

=001 o
e 0.4

O Using a Hams autograft
0O Started at post-op 4 wks, 3 times per week
O Evaluation at 3 and 6 ms

Wgﬁ%‘%ﬁ%‘t significant at 3 and 6 months

Anterior cruciate ligament strain and tensile forces
T for weight-bearing and non-weight-bearing
Effective OCK exe [l

s = |
=
A -
- e N

Lestation of Reatiaimie Fosee, e

et vkt v o B st g from the knee joent
e mestr aining oroe o knee joard
Erewabon ACL. anterior cruciate Bigsme . Adapted from Panily ated Shebwme. &

0 2 times at angles less than 30° knee flexion angle
w%gsﬁ@lggoading at knee flexion angles greater than

w )

v - Tunnel enlargement after anterior cruciate ligament
Tunnel widening  [S#.

O Accelerated Rehabilitation

v Early full WB

¥ Immediate unlimited ROM

v Early strengening exe: full extension

» Tendon to bone healing

+ 8 to 12 wks: graft tunnel motion (windshield wiper effect and
bungee cord effect)

v Early return to activity: 4 to 6ms

P zzomaznyss

Comparison of Bone tunnel

"

OACLR+ALL OACLR

§ zzomazyes

High knee flexion and Tibial IR

strength weakness

O Hamstring tendon harvest
causes significant weakness of
hamstring muscle strength at
high knee flexion angles(18M
follow-up ! l

Nonopersied side Opersiod vide

Figure 2. Isometric peak torgue of he hamstrings in the nen-
cpenated and operated knees mexsuem

position at 110" ol knes flsxion with madmum
of the acki

»Minimum 2 years
follow-up

P zzomaznyss
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Senaldsangesm knee rmsclesl:[ength alte[anrmnu

O Knee muscle strength
recovered progressively

O But did not fully recover : .
(80% of uninjured leg) c. R
even 1 year after ol i i |
surgery

e ek g et e i e

O This recovery pattern of ===
hamstring muscle
strength was also seen
at deep knee flexion of

@%quﬂsw

Hamstrin g Medial hamstring tendon regeneration following
harvest for anterior cruciate ligament
regenera reconstruction: fact, myth, and clinical implication

O Most significant strength deficits

» Deep knee flexion and tibial IR

» Knee flexion strength is minimally affected
w;;}-&aﬂﬁqgg tendon regeneranon does mdeed occur,

Fevien 3

_ . Recommendations for Hamstring Function Recovery
Hamst Fing'exercise After ACL Reconstruction

w U LT

Return to sports

Funectional
movement patiorns

Muscle flaxitiity. Balance and
powar, ption
and endurance
f e
Asrobic and ‘Speod and
anasrobic agility
conditioning

Figure 1. The essential components of functional testing.
Reprinted with permission from Reimaen and Manske. ™

w UL LR

Isokinetic strength test

O Isokinetic muscle strength
tests (90% (ecavery}

w U LT

Postural stability test

O Dynamic postural stability
(ICC 0.77 to 0. 83)

o of 8l Mo S

hrnso 2015

O Assess star excursion
balance test (SEBT,
associated with lower
extremity muscle strength)

O Poor postural stability is
important predictor for
reinjury after ACLR

w UL LR
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Return to sports Functional performance test
» Functional performance tests — """‘"“
(80 to 90% recovery) “ N " )
¥ LSI= Involved leg/ Uninvolved leg x 100 1 \ 1]
(ICC=0.77 to 0.99) ) \
- F=
> 6M hop tests 1y ' It
= Single Leg Hop for Distance o \
= Triple Hop for Distance=(summation) \ \ y \
= Triple Cross-over Hop for Distance
= 6M Timed Hop Figure 2. The 4 single-lagged hop tests: single hop for dis-
tance, crossover hop for distance, Yiple hop for distance,
and §-m timed hop.
P zaomazes P zzomazwes

Evaluation for return to sport KOREA Take home message KOREA

O ALLR: improved translation & rotational stability
O Stability & Function: ACLR+ALL > Isolated ACLR

O Isokinetic muscle performance tests
O Postural stability tests
= Pre, 3" month, 6" month, 9" month, 1% year
O Functional performance tests O Important factors of rehabilitation
v Regain Full extension
¥ Early Quad reactivation

= Load: proximal >> distal tibia
¥ Regain deep flexion Hams strength
Botohe LA..f Oviep Soorts Ehys Ther 1907 = Short length >> Long length
= Hip >> Knee joint

~ One single functional performance test may also be
insufficient in the dynamic assessment of a patients
functional level

O Quality of movement (dynamic knee valgus)

w JuER DA

w UL LR

KU
MEDICINE

w U LT
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MUCL T2i% EHE $23 VEOS '3 22014
Ol S5} 24l QI3 HIm E4

Which surgery has a higher risk of heterotopic
ossification: isolated MUCL reconstruction or
simultaneous MUCL and VEOS surgery

=X (Background)

Heterotopic ossification (HO) is a known complication following elbow surgery, particularly in procedures
involving the medial ulnar collateral ligament (MUCL) and valgus extension overload syndrome (VEOS).
While it is commonly hypothesized that simultaneous VEOS procedures with MUCL reconstruction could
elevate the risk of heterotopic ossification due to increased surgical exposure and soft tissue trauma,
direct comparative studies evaluating this risk remain limited. The aim of this study is to investigate
whether the addition of simultaneous VEOS procedures to MUCL reconstruction leads to a significantly
higher incidence of HO. By evaluating postoperative outcomes in patients who underwent either isolated
MUCL reconstruction or combined MUCL and VEQS surgery, we aim to provide evidence-based guidance
for surgical decision-making in this population.

CHe & W (Methods)

A retrospective cohort study was conducted including patients who underwent either isolated MUCL
reconstruction (M group) or combined MUCL and VEOS procedures (MV group). Postoperative
radiographs and clinical records were reviewed to assess the presence of HO. The primary outcome was
the incidence of radiographically confirmed HO. Secondary analyses included perioperative variables
potentially associated with HO development.

Z 1}(Results)

A total of 264 patients were included (M group: n=107; MV group: n=157). HO was identified in 4.67% of
the M group and 8.28% of the MV group. There was no statistically significant difference in HO incidence
between the two groups (p=0.27). Multivariate analysis controlling for confounding variables such as

103



ALTHEQl CHEtA R XO[SHo| H|67AF FAISHELHS]

surgical duration and prior elbow trauma revealed no independent association between combined
procedures and increased HO risk.

Z E(Conclusion)

Contrary to previous reports, the addition of VEOS surgery to MUCL reconstruction does not appear
to increase the risk of heterotopic ossification. These findings suggest that simultaneous surgical
management of MUCL and VEOS may be performed without heightened concern for HO development,
provided appropriate perioperative management is employed.
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=2 OCD 2iXtoflMel autologous bone peg €
Argct 1’ 8=0| AldH Zit
Clinical Outcomes of Arthroscopic Fixation Using
Autologous Bone Pegs
for Osteochondritis Dissecans of the Knee

o o
218t Khalad

=X (Background)

Fixation surgery for high-grade osteochondritis dissecans (OCD) of the knee is performed to preserve
the articular cartilage and facilitate successful return to sports. Various fixation techniques have been
reported, including the use of metallic headless screws, bioabsorbable screws, and suture anchors.
However, clinical outcomes following fixation using autologous bone pegs—a technique with biological
advantages—have been rarely reported. The purpose of this study is to present the clinical outcomes of
OCD fixation using autologous bone pegs.

CHe & W (Methods)

This study included 15 patients who underwent more than one year of follow-up between 2021 and
2024. Preoperative data collected included the patient’s primary sport, patient-reported outcome
(PRO) scores, and lesion characteristics—such as size, grade, and location—based on preoperative MRI.
Postoperative evaluations included PRO scores, time to return to running, and time to return to sports.
Postoperative complications were also documented. Additionally, MOCART scores were assessed on
follow-up MRI to evaluate cartilage repair status.

Z 1}(Results)

The mean age of the patients was 15.2 + 3.1years, and the mean follow-up period was 17.2 + 12.1 months.
Lesion locations included the medial femoral condyle (MFC) in 5 patients, trochlea in 6 patients, and the
lateral femoral condyle (LFC) in 4 patients. According to the International Cartilage Repair Society (ICRS)
classification, 9 patients had Grade 4 OCD lesions, and 6 patients had Grade 3 lesions. The preoperative
IKDC score was 42.04 + 20.57. The postoperative IKDC score was 85.4, showing a statistically significant
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improvement compared to the preoperative value. (P<.0001) The mean time to return to running
after surgery was 5.4 + 0.9 months, and the mean time to return to sports was 7.6 + 2.2 months. The
postoperative MOCART score was 72.0 *10.4.Two patients required reoperation due to persistent joint
effusion during the follow-up period. In both cases, fracture of the head portion of the autologous bone
peg was identified as the underlying cause.

Z E(Conclusion)

Bone peg fixation technique for osteochondritis dissecans of the knee resulted in favorable clinical
outcomes.

106



X SH 73 1

Ok O|F WS S0FE S SXI0N] iy HEAER =11}
23 /4t X|=22| H|w & f
Comparative Outcomes of Modified Brostrém procedure
and Exercise-Based Treatment in Patients with
Chronic Lateral Ankle Instability

— = o o o — — = o =
o o A o 3 S
0lgYl, R4, =59 SEM, 22|, iFd, 832
=X (Background)

Chronic lateral ankle instability (CLAI) frequently follows ankle sprains and is initially managed with
conservative rehabilitation. However, surgical intervention may be warranted when symptoms persist.
This study compared short-term functional outcomes of conservative treatment and the modified
Brostrém procedure (MBP) in CLAI patients.

& & 2 (Methods)

Sixty patients were assigned to either a conservative treatment group (n=30) or MBP group following
failed conservative treatment (n=30). The MBP group underwent 4 weeks of postoperative immobilization
prior to rehabilitation. Outcomes were evaluated pre-treatment and at 3 months using the American
Orthopaedic Foot and Ankle Society score, Karlsson score, visual analog scale, isokinetic dynamometry
for muscle strength, and Y-balance test.

Z 1H(Results)

Both groups showed significant improvements in clinical scores (p<0.05). The MBP group demonstrated
enhanced dynamic stability and significant gains in the posteromedial, posterolateral, and composite
Y-balance scores (p<0.05). In the conservative group, Y-balance performance improved across all
directions with better limb symmetry index. Muscle strength improved in all directions in the conservative
group, whereas only eversion strength increased significantly in the MBP group (p<0.05).

Z E(Conclusion)

Exercise-based treatment showed comparable or superior short-term outcomes to the modified
Brostrom procedure in some measures, including muscle strength and balance symmetry.
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Functional Outcomes Following Hybrid UCL
Reconstruction in Elite Korean Baseball Players

=X (Background)
TEL1Q HE £5 QH(UCL) 242 55| E+5 Eateh UE|E QHS||E AZX M40 A 23| 2EBHLICH X2 HEXQI QI
CH THA=0l LS 22 (suture tape augmentation)2 Hgtet hybrid UCL IH71=0] ‘MGt obH M1 47| 5718 2

ItsEo= =N ASLICH

CH4 5 2 (Methods)

202148 H 20233AMX| hybrid UCL THASS 22 st TR0 M 708 S FEHo= FMSIASLICL &
| & F

modified docking 7|82 0|&%t 3-strand IHZ1=0| HEEIR QM X711t LIE B [

HE|AUSLICH XA 127HEHO| FAI7HOIR0FCH, |5 BIts FEH, 28, 85, 74 3715 T80T HE= FEelsoh
&LICH

& 2HResults)

EHS B 85+ 11H0IUCH, THIQ| 87.1%7t 8T Ol&S JISUELICEL 514%= & HELH £ F50| SIFSHASLICE
7 719t 4 BT ALOI0lE SHXMCE Q05 A22HH|(r = 0.25, p = 0.038) 7t LIEFHSLICH BHH, oFE M, 28, &31t
=7 A7 2H0lle Rolsh ekt ot ARSLICE

Z E(Conclusion)
3-strand Xt7t242t LIS 242 0183t hybrid UCL &2 $t= Y E OF2ML0f|M FHojh =2 ELQt I 35S

SUSLICE g 7(120| 25 715 STt HREIACH, JHESHE F T SQES AAEILIC
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Patellofemoral problems in sports athletes

ZFd: MEHIEM Y8 A3 H, M2rhstn X2







AEX|A 5: ALXOI0| SIHCHE[EE 2X)

::E" Hl-:l:l:

Case presentation 1

SNUA
0l

riop
o

m







AEX|A 5: ALXOI0| SIHCHE[EE 2X)

::E“ HI-]:[

Case presentation 2

113



Ol CSEATEXO[BHS| HI67A XHSHATHS]

o o

02 02 09 M
T T =l_|l='|'|'

gt

El

10

—
==

1
=

e 1o
ic)

rot
=2
o
1o

1z
=

-

=
T T
El El

me e
100 ok
J00 ok
[

rot
rz
-
==

o
10

L
=

ox
o

—
==

b
roet o

|-
=
[
10

gt
1ot
glis
it
ra
10

rm 40 fo
[0
>
rk oA
A

om
Ja
m

e
10
rio
for
S
Pl

o
H ot

1o

40

40

ri0

i H 4o

e

[N

a0

m

(0]~}
ozt
o
=
Mo M
1]
J
=
o
=)
>
rhu
lo
{0
Pl
0

1. Comparison of Clinical and Radiologic Results Between Partial Meniscectomy and Refixation
of Medial Meniscus Posterior Root Tears: A Minimum 5-Year Follow-up
; Chung KS, Ha JK, Yeom CH, Ra HJ, Jang HS, Choi SH, Kim JG
; Arthroscopy. 2015 Oct;31(10):1941-50

2. Are Muscle Strength and Function of the Uninjured Lower Limb Weakened After Anterior
Cruciate Ligament Injury? Two-Year Follow-up After Reconstruction.
; Chung KS, Ha JK, Yeom CH, Ra HJ, Lim JW, Kwon MS, Kim JG
; Am J Sports Med. 2015 Dec;43(12):3013-21

3. Root Repair Versus Partial Meniscectomy for Medial Meniscus Posterior Root Tears: Comparison
of Long-term Survivorship and Clinical Outcomes at Minimum 10-Year Follow-up.
; Chung KS, Ha JK, Ra HJ, Yu WJ, Kim JG
;Am J Sports Med. 2020 Jul;48(8):1937-1944
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Nonoperative Management of Medial Collateral
Ligament Injury in Combined Anterior Cruciate Ligament
Reconstruction Provides Satisfactory Clinical Outcomes

at 2 Year Follow Up

=3 (Background)

The purposes of this study were to investigate the clinical results of nonoperative management of
concomitant MCL injury to ACL reconstruction (ACLR) and to compare those results with those results
of isolated ACL reconstruction without a MCL injury.

CHed & W (Methods)

A total of 138 patients (Male 112, mean age 28.4 years old) were included by the study criteria. The
patients were classified as 2 groups whether MCL injury was combined. ACL-MCL injury was Group 1
(n=27), and isolated ACL injury was Group 2 (n=111). 2-year clinical outcomes included patient-reported
outcomes (PROM- Lysholm score, Tegner activity level, and IKDC 2000 subjective score), Quadriceps/
Hamstring muscle strength deficit, return to sports (RTS) and graft maturation. We asked patients if they
returned to the any type of sports at 2-year after ACLR. The healing status of ACL graft was evaluated
on second-look arthroscopy using four parameters: graft continuity, tension, synovial coverage, and
vascularization. Those parameters were compared between two groups. Statistical significance was set
at p-value < 0.05.

Z IHResults)

At 2-year follow-up, no significant differences of Lysholm score (81 vs 82; p=.816), Tegner activity level
(74 vs 6.8; p=.366), IKDC 2000 subjective score (74 vs 78; p=.285), quadriceps strength deficit (13.4% vs
121%; p=.792), hamstring strength deficit (10.2% vs 6.6%; p=.363), and rates of return to sports (78% vs
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82%; p=.365) were observed between group 1 and 2. On the second-look arthroscopic examination, only
graft tension parameter (1.2 vs 1.6; P=.028) showed significant difference, but graft continuity (1.2 vs 1.6;
p=.453), synovial coverage (1.1 vs 1.5; p=.151), vascularization (1.0 vs 1.1, p=.652) parameters and KUMC
graft maturation score (5.4 vs 5.9; p=.075) showed no significant difference. During the study period,
there were no complications and revision surgeries in both groups.

Z E(Conclusion)

Nonoperative treatment for MCL injuries combined ACL reconstruction is an effective treatment and
provides similar clinical outcomes to those of isolated ACL reconstruction without an MCL injury.
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Effects of 6-Week Progressive Balance Training Using

Unstable Loads on Balance, Strength, and Functional
Performance in Subjects with Chronic Ankle Instability
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Relative Energy Deficiency in Sport (REDs):
The Importance of Carbohydrate Availability

UC Irvine
Brian Kim

Background

Relative Energy Deficiency in Sport (REDs), encompassing what has also been referred to as the Female
and Male Athlete Triad, reflects the complex relationship between energy availability, hormonal function,
and bone health.

Methods
This session will highlight emerging insights into carbohydrate availability as a key factor influencing
performance, injury risk, and overall metabolic health. Special attention will be given to practical
strategies for optimizing carbohydrate intake, including its role in maintaining iron status in high-level
athletes.

Results

Prior elegant research studies have established a causal link between low energy availability and
the disruption of the hypothalamic-pituitary axis. Several recent studies have demonstrated nearly
independent effects of low carbohydrate availability, making the case that low energy availability
outcomes resulting in REDs may be mainly due to poor carbohydrate intake. Studies on performance
shed doubt on the long term benefits of carbohydrate-restricted diets in endurance athletes.
Additionally, low carbohydrate has been implicated as a contributor to iron deficiency in athletes due to
hepcidin upregulation.

Conclusions
High-performance models for elite athletes may benefit from close attention to the role of carbohydrate
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availability within periodized sports nutrition plans. Further research should aim to establish risk
assessment tools for low carbohydrate availability and explore its role in iron repletion in iron deficient
athletes.

Keywords: REDs, carbohydrate availability, energy availability, sports nutrition, sports performance
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Taekwondo Medicine: Comprehensive Injury and lliness
Prevention Strategies for Taekwondo Athletes from
World Taekwondo Experience

UC San Francisco
Dae Hyoun Jeong

Background

Taekwondo, a Korean martial art and Olympic sport, presents distinctive challenges due to its intense
physical demands, high rates of training- and competition-related injuries, and weight-category
pressures. Athletes require comprehensive, sport-specific care strategies to ensure optimal performance,
prevent injury and illness, and support long-term health outcomes.

Methods

Drawing from experience as Immediate Past Chair of the World Taekwondo Medical and Anti-Doping
Committee (2017-2024), this presentation synthesizes key medical and safety protocols developed for
elite Taekwondo athletes. Topics include emergency action planning, venue-based medical services,
point-of-care ultrasound (POCUS) integration, dental trauma prevention, mental health screening, anti-
doping initiatives, and rapid weight loss prevention.

Results

These interventions have enhanced emergency preparedness, improved triage through POCUS,
enabled earlier injury recognition, and increased awareness around concussion, cervical spine injury,
and dental trauma. They have also led to better management of serious injuries and improved recovery
and rehabilitation outcomes. Reductions in both rapid weight loss practices and doping violations were
observed. Case examples will illustrate improved athlete safety and timely return-to-play decisions.

Conclusions

With strengthened medical policies, Taekwondo has become a safer sport. Comprehensive,
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multidisciplinary care models tailored for combat sports can significantly enhance athlete safety, well-
being, and performance, and may serve as a framework for other high-intensity, tournament-based
sports.

Keywords: Taekwondo, injury and illness prevention, rapid weight loss, point-of-care ultrasound
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1. Lee, Sihyung., Moto, Kuniko., Oh, Taewoong., & Taguchi, Motoko. (2022). Comparison between
predicted and measured resting energy expenditure in Korean male collegiate soccer players.
Physical Activity and Nutrition, 26(3).

2. Lee, Sihyung., Moto, Kuniko., Han, Seungah., Oh, Taewoong., & Taguchi, Motoko. Within-day
energy balance and metabolic suppression in male collegiate soccer players. Nutrients, 13(8),
2644,

3. Leg, Sihyung., Moto, Kuniko., Han, Seungah., Oh, Taewoong., & Taguchi, Motoko. Association
of low energy availability and suppressed metabolic status in Korean male collegiate soccer
players: A pilot study. American Journal of Men’s Health, 14(6).
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Fueling Recovery: Nutritional and Metabolic Strategies
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LT Mgl A
OlAIZ
o
2t
Fo HYS AT 9Y Mz S 24 T

01

24 0%S 9 oY

03

HHUMLl HEBup g U

2012 H9 3T
136171 / 10568 %
1000F B 128.87

2011 S7ICHE M=
&=

e Pkl
& 10008 T 401

Engebratsen{2012), Kim (2014)

siyoue Y gy FYHY
< OHF ME FHl AEE
v oHES
v AR

+ DHES B R0 mE &4 HFE 37t
Relative Energy Deficiency in Sports(RED-5)
The Female Athlete Triad

Overtraining Syndrome

Y ogs est gy 2ZU-91850 23F

Relative Energy
Deficiency in Sport
Female Athlete Triad (RED-5)
{FAT)

Overtraining Syndrome
{oTs)

Mountjay et al, 2023

131



AjEHAOI CStA T XO

[5t3| M6 7t FH[ekari2]

v 28 R HT Z2Yo 1-154 g3

HEpRl | gusiEDl 25 35
2I1H (olux| cha, MY =X g3
v HEEH Ya HIED

v Dk ARCFEA MO|EEH B$E

By
B o2 ol 3 B olee Qs gy oy ‘am YiE 5718 B3
o gD oux 28 FX % FYL HY UK
7 *H‘h":’ kﬁ@ B0 200 N0 400 SO0 600 TE0 A %00 1600 1100 K200 1300 1600 100 1600 17H0 1800 TR0 3000 100 2000 10 G0
—:“’57//:.*_“\;‘5-“ ~
e e 4 e B i
=R ¥ =5 i=
o omtg gy | | Tttt _[‘
\ E—-—i@" == -
(Adapted from Dipla et al, 2021} iz
SAOUES Q3 Y EHEE 222V HIB IS HAOUtS Q8 Gior chuE 28w ox U ss
7| §x HH A2H FE fE
v 8L M E 1kg B 5~7g v BHE HE 1kg B 1.2~209
~10g =010 HBCAA &) T
v 28 F HB kg B 1.0~129
v RE T 3-5MZ B2 03g/kg ®E HF
¥ High Glycemic Index &
v RHE HEY S§ CI2F L4UR AT FR 2
v CHEED W
v ARERR OUX|H, ASC/4012 &
=
SA OIS o3 AY  +E |M4E 2 S T 2EE A Y 24 9% apg

232 A, 2l
Degenerative Inflammation Primary
Regenerative Repair Secondary
Maturation Remodeling
Frontera{2008)

132




StH| Sgf M2k 3, A2, TlX|

uo
_|0

=

g obd

v D H(immobilization)
# El(atrophy)
EE 7Y (tissue repair)

v T &ZHreathletization)

readaptation to training
psychological improvement

Giraldo-Vailejo(2023)

(oo |
SAB|ES QB WO ofuxl |37t 292U gy

B_==

24 200 258 4, BY U Al HAY
DT i DIt
Tiveas o

'T

Giraldo-Vallejo(2023)

o
A

[T 3

g | =3 A, AN 8
[2zs ux 2 28 43
v SHE HE 1kg T 1.6-30g

v 18 43 MF kg © 03g/kg
(20~30g with leucine ~3g)

v O 468 LHFOIM M3
#HE H Casein

Giraldo-Vallejo(2023}

H4FEZ 9T HY Aote! | 2] W o & §X =& 57

HE/Eg Ao o 258 7
2073 |34 95 UEL2 AR £HE UX|
a2t | F Y =3
vite |3dE s e

vitD |® 2% &x
25 HE 275 YIS =W E

=y
HEOMC| HE
I B HiE

Example) 10 years old male skater (short-track speed skating)
Training : 5 am - 7:30 am & 4 pm - 8:30 pm
Rest : Weekends & Monday
Sleep : 10 pm - 4 am
Intervention — 30 min nap (+4 h weekends)

Meal : Breakfast, Lunch, Late Dinner(after training)
Intervention — Snack (9 am, 3 pm)

HIolMe| HE
g S

Training > Recovery

Training = Recovery
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Personalized Sports

Nutrition

Circadian rhythms
Chrono-nutrition

DNA mapping
Nutrigenomics
Microbiome

Metabotyping

Sleep-Wake cycle
Meal timing

Guest{2019), Hughes({2020), Ruddick-Collins[2018)
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Fueling recovery :
Nutritional and Metabolic Strategies after
Sports Injuries .
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1. Lee, J. Y., Choi, C. H., Park, M., Park, S., & Choi, J. S. (2022). Enhanced resting-state EEG source
functional connectivity within the default mode and reward-salience networks in internet
gaming disorder.Psychological medicine,52(11), 2189-2197.
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+ Concept of Cognitive Behavioral Therapy (CBT)

+ CBT in chronic pain management
= Evidence for Digital CBT in Musculoskeletal Pain

+ Cognitive behavioral approaches in sports injuries

Basic Assumptions of CBT

» Emotions and behaviors are not determined by

events themselves

» They are shaped by each individual’s subjective
interpretation of the situation.

= Psychological problems often stem from
distorted and dysfunctional thinking
+ Maladaptive beliefs and thought patterns underlie
emotional distress.

» Prablematic patterns in thinking and behavior

= These lead to negative emotions and functional
impairments in daily life.

Feelings {e.9.. sadness,
1, overeating, lonefiness, angry at salf)
using substances)

0BT P
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What is CBT

» Definition
= A goal-oriented, problem-focused psychotherapy

* Aims to change thoughts, emotions, and behaviors, helpi tients adopt
more adaptive patterns to |mprovesiunction and quality orﬁir%a

+ Key Features
« Structured and systematic approach
« Enhances coping skills and problem-solving ability
+ Focuses on generating, applying, and evaluating alternative strategies

« Encourages patients to identify the most effective coping methods for
daily life

« Skill training through structured practice

Table 2. Core Components and Characteristics
of Cognitive Behavior Therapy

One 60- to 90-minute session per week, typically for eight
to 12 weeks

Symptom measures are collected frequently

Treatment is goal-oriented and collaborative; patient is
expected to be an active participant

Treatment is focused on changing current problematic or
maladaptive thoughts or behaviors

Weekly homework assignments

e s 151

Effects of CBT in Psychiatry and other problems

’ gﬂ&geéte“ﬁe%stggas %NEEJOHRE)S gvfmsm obsessive-compulsive
and tic disor ell's gersodn?h disord 5ailng disorders, and
insomnia in childr clescents, and a

+ Mumerous meta-analyses and reviews have demonstrated that CBT
reduces psyc |atr|% ﬁmptcms and functional impairments, and
improves dquality o

= In addition, it has been examined as an adjunctive treatment for
I'HEldICcﬂ problems in which behavior change could enhance
outcomes,

htzps:/fwww.aalp.orgpet aipiissuey 20151 101/p807 Fiml

Limitations of CBT

« Cognitive demands
- I.g;éeﬂective for individuals with intellectual disability, severe psychosis, or preschool
children

= Focus on logic and short-term intervention
= Higher risk of relapse
= Reduced effectiveness in cases of personality disorders or deeper psychapathaolog;
= Limited in addressing insight and relational dynamics

= High participant motivation required
* Adherence rate: 60-80% (drop-out rate: 20-40%)
= Even lower adherence in real-warld settings

+ Therapist factors
= Time- and labor-intenshe

= Requires high level of training and skill
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CBT in Chronic Pain Management

+The C odel of chronic pain is based in the theory that
4n'-§wt_m.a%ehef§, att:tug_ s,p and expectations aft{gct réymufatncmal and
behavioral reactions to life experiences.
+ Psychological factors play a significant role in chronic pain

+ Thought that patients have about their personal pain problem.
« Patients believe that pain signifies injury, so activity should be avoided.
. gelrf‘—ef,ﬁcacy - a belief about one's ability to perform a specific
ehavior
* High seli-effjcacy : lower lpvels of pain, higher ai?fthresholds. increased
exrcise perforniance, and more positive opmg efforts.
= Acceptance of pain
= Lower pain inlensjgy, less pain-related aniety and Igmidalme less
depression, less disability, more daily uptimé, and better work status.

o, B 4. ook, % &, Rt P, B Mg, L (2207 Mo g Skt
Campetraies (Pt of ety 368 pel | Pty Euewe:

Psychological factors in chronic pain

injury ! strain

* disability

PAIN ok

avoidanos

hyparvigiance
muscle reactivity

toar of pain controntation

reingury .

catantrophizing " o tear

Cogpnitive factors
+ Catastrophizing

» Fear of movement & physical activity

Behavioral factors
* Avoidance behavior
+ Lack of coping strategies

Emotional factors
+ Depression & anxiety

+ Decreased pain threshold (allodynia)

reinpensd sl wesves atun. Cheoys SHimepat. 205
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Effectiveness of psychological intervention on chronic pain

Qs =

« Chronic pain excluding headache

« Pain intensity

* ag. Visual Analogue Scales (VAS)
= CBT compared with Treatment As Usual (TAU)  « Disability

+ e.g. Briof Pain Inventary (BP1) inferference iems
« Distress

* &g, Back Depression Inventory (BOI)

« CBT compared with active control

= At the end of the treatment
+ During follow-up (6~12 months)

CBT compared with TAU

e a1
G AT A
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CBT compared with active control
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Evidence for Digital CBT in Musculoskeletal Pain

* Guided internet-based CET for chronic pain improves disability and
psychological distress; benefits persist to follow-up in many trials
(Terpstra, LA etal, 2022).

« This refers to internet-based Ci 8f.rnfavenrms not to app-based digital
rherapeuﬁcx in the regulatory sens

+ The Rise-uP trial demonstrated that a digital treatment approach
using the Kaia back pain app achieved superior clinical outcomes
compared to standard care, with patients experiencing 46% pain
reduction versus 24% in controls at 12 months (Priebe et al, 2024).

= The Kaia includes edcation, exercise, and mindfulness ma‘u!es but it
5 not 8 intervention.

CBT for chronic pain app/web

= HelloBatter =

p_——T

it I e ke Therapy Goarse far
Chronic Pain
8 ot e v o o by L b s e W o Sk ey o, o

S0 P 1450 1 a3 s FbrorTyuigla Wi e waek. Sourt 12 imgsten

hitspes/ .dejenfonline-courses/chronic-pain

Key Considerations Developing CBT in Digital
Therapeutics for Musculoskeletal Pain

+ Adherence is critical
« Engagement and sustained participation determine effectiveness.

+ Patient motivation matters
+ Readiness and willingness to practice CBT skills influence outcomes.

+ Integration with IEa hysical rehabilitation
T strategies should be aligned with exercise and physiotherapy goals,

. Usabmt?r and accessibility

+ Simple design, clear instructions, and user-friendly features increase uptake.

Effects of Psychological Interventions
on the Prevention of Sports Injuries
A Meta-analysis

Shanshan LL* PhD, Cianjin Wu,” MA, and Zichao Chen,"! PhD
vestigation performed af Institute of Sport Sclence. Sichuan Universily, Chengdu,

Purpuse:
Tty Brmige: Srat revm: Lvvs of wucance, 1

Mathode: & fots of 11 vl art e »

meciel wa vaad i e papenanaet w5 afiact sioan anl F Cin. Dlaa vt

Pirsutts: Muta-aruiys sqgpested Bt provariony paycciogeal fervertera sliecively preveria e cocumence o worts

oyt L BTN P < 001, whh sk

Meverthesess, sematney ]

e ey ————

s, 1108 wrssons
ver 7 10 12 wowhis or 60 Meruies per Sessaon,

The Grhopaenic burmal of Sports Medcne 2020

* Psychological interventions significantly reduced sports injury
incidence (effect size = -0.55, p < .001).

+ By Type of Intervention
« Cogpnitive Behavioral Therapy (CBT): effect size -0.71 {(most effective)
+ Stress Management: effect size —0.36 (trend only)
+ Combination Training: effect size ~0.26 (small effect)

« Intervention Characteristics
+ Duration: most effective when delivered over 7-12 weeks (effect size —(0.69)
+ Mumber of sessions: most effective with 1-6 sessions (effect size -0.73)
» Length of sessions: more effective when <60 minutes (effect size -0.57)

140




i s [
g g A k| | e s
v ——

Psychosacial interventions help faciitate recovery following musculoskeletal sports
Iinjurbes: a systematic review
‘S0 M. Gennare. Symane M. Brawn” and Mary K Mulcaney
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+ Aim of the Review
+ To examine whether psychosacial interventions actually facilitate
recovery after musculoskeletal sports injuries.

+ Key Findings
« Improved mood and reduction of anxiety and stress
+ Better pain management and functional performance
+ Increased rehabilitation adherence and completion of exercise tasks
« Enhanced self-efficacy and confidence in recovery
+ Reduction of negative emotions (depression, anger, grief)

S e (10 441311k
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50 Years of Research on the Psychalogy of Sport Injury: A Consensus.
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* 1) Injury risk
- Stress responses = strongest risk factor for acute injuries
« Overuse risk linked to onality (perfectionism, anxiety), poor coach-
athlete relationship, IacFI'nng suppt);rfe pain notmaiizauo? P
. Eﬁﬁv@ prevention; stress management, mindfulness, acceptance-based
practices

+ 2) Rehabilitation
« Positive factors: self-efficacy, optimism, resilience
= Negative factors: catastrophizing, fear of re-injury, strong athletic identity
* Effective interventions: CET, mindfulness, relaxation, guided imagery, goal
setting, pesitive psychology practices

= 3) Return to sports
= Multiple trajectories
» Competence, autonomy, relatedness
» Stage-based progression is needed,

+ Cognitive-Behavioral Therapy (CBT) is a
goal-oriented and solution-focused
treatment that helps individuals change
their thoughts (cognition), emotions, and
behaviors. It aims to improve functioning
and quality of life gfv promoting more

t

Take-home adaptive patterns of thinking and behavior.

message

* Psychological interventions, including CET,
may be helpful for conditions in which
outcomes can be influenced by changes in ?
thoughts and behaviors, such as chronic /
pain and sport injury rehabilitation. /
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1. Park, J. H., Nam, H. S., Park, M., & Kim, Y. H. (2024). Differential association between physical
activity behaviours and dynapenia by comorbid diseases in community-dwelling Korean older

adults. European Review of Aging and Physical Activity, 21(1), 6.
2. Kang DH, Park JH, Yoon C, Choi CH, Lee S, Park TH, et al. Multidisciplinary Digital Therapeutics
for Chronic Low Back Pain Versus In-Person Therapeutic Exercise with Education: A
Randomized Controlled Pilot Study. J Clin Med. 2024;13(23).
3. Park, J. H., Park, J. Y, Lee, G. S., & Cha, R. H. (2024). Efficacy of intradialytic neuromuscular
electrical stimulation and oral nutritional supplementation in hemodialysis patients: a

multicenter, randomized controlled trial. Korean Journal of Nephrology.
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igital Innovation: Application of Digital Therapeutics in
Sports Injury Rehabilitation
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Sports injury in baseball

Medical College of Wisconsin

Craig C. Young
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Shoulder dislocation in baseball, from diagnosis to
treatment
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1. Ulnar Collateral Ligament Reconstruction and Posterior Osteophyte Resection through Single
Medial Incision Korean J Sports Med 2025

2. Atypical Spondylolysis of the Fifth Lumbar Vertebra in Baseball Players. Korean J Sports Med.
2021.

3. Osseous Erosion by Spinoglenoid Ganglion Cyst in Adolescent Baseball Player. Korean J Sports
Med. 2021.

4. First-Rib Fracture in a Baseball Pitcher. Korean J Sports Med. 2021.

5. Traumatic Posterior Rotator Cuff Tear in the Pre-existing Chronic Supraspinatus Tendon Tear.
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Mechanism of shoulder dislocation,
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for conservative treatment
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Introduction

Sports-related shoulder dislocations occur from high-impact collisions, falls, or repetitive overhead
motions in sports like football, hockey, basketball, swimming, and gymnastics. The high mobility of the
shoulder joint makes it prone to dislocations, especially in contact sports or sports with falls. Treatment
involves immediate medical care for relocation, followed by a sling for support and physical therapy to
regain strength and mobility.

Causes of shoulder dislocation in sports activity

1) Contact and Collision Sports: High-impact sports such as football, rugby, hockey, and basketball pose
a risk due to direct blows and collisions that force the upper arm bone (humerus) out of the shoulder
socket (glenoid).

2) Falls: Falls onto an outstretched arm, common in skiing, cycling, gymnastics, and volleyball, can dislodge
the shoulder joint.

3) Repetitive Overhead Movements: Athletes who frequently perform overhead motions, including
swimmers, baseball pitchers, and tennis players, can develop shoulder instability and weaken ligaments,
increasing their risk of dislocation.

4) Trauma: A sudden, forceful movement or a direct blow to the shoulder can cause the humerus to pop
out of the glenoid socket.

*Sports at High Risk: Football, Basketball, Hockey, Rugby, Gymnastics, Skiing, Swimming, Baseball Pitching,

and Volleyball.
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Mechanism of shoulder dislocation
(1) Anterior dislocation
The most common type of shoulder dislocation, accounting for over 95% of cases, typically involves a
traumatic event.
® Arm position: The injury most often occurs when the arm is in an abducted (raised away from the
body) and externally rotated position.
® Force vector: This position, combined with a posteriorly directed force, levers the humeral head out
of the socket.
® Common causes:
- Falling on an outstretched hand
- Adirect blow to the back of the shoulder
- Contact sports such as football or rugby
(2) Posterior dislocation
A much rarer type of dislocation (2-5% of cases), this can be more difficult to diagnose, as the signs are
often subtle.
® Arm position: The mechanism is typically axial loading of an arm that is in a position of adduction,
flexion, and internal rotation
® Force vector: The humeral head is forced posteriorly in relation to the glenoid
® Common causes
- Violent muscle contractions: Occurs during seizures or from an electric shock, where the stronger
internal rotator muscles overpower the weaker external rotators.
- Trauma: A fall on an outstretched hand or a direct blow to the front of the shoulder
(3) Inferior dislocation (Luxatio Erecta)
This is the least common and often most severe type of shoulder dislocation, with a high rate of
associated nerve and blood vessel injury
® Arm position: The arm is locked in a position of forced hyperabduction (raised almost 180 degrees).
The name “luxatio erecta” means “upward dislocation,” referring to the position of the arm.
® Force vector: The mechanism is extreme hyperabduction, which levers the humeral neck against the
acromion (part of the shoulder blade), forcing the humeral head out of the socket.
® Common causes:
- Trauma from a fall or vehicle accident.
- Falling from a height

Associated damage and injury factors

Regardless of the direction, the extreme force required to dislocate the shoulder often causes additional
damage to the surrounding soft tissues and bones.
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@ Rotator cuff tear: In older patients especially, the trauma of a dislocation can cause significant tears in
the rotator cuff muscles and tendons.

@ Ligament and labrum damage: The impact can stretch or tear the ligaments and the glenoid labrum (the
cartilage rim of the socket), leading to long-term shoulder instability.

@ Hill-Sachs lesion: This is a compression fracture or dent in the back of the humeral head, caused when
it collides with the edge of the glenoid during an anterior dislocation.

@ Bankart lesion: A Bankart lesion is a tear of the front part of the labrum, and is often accompanied by a
fracture of the glenoid rim (bony Bankart).

® Chronic instability: After the first dislocation, particularly in younger patients, the damaged ligaments
can make the joint loose and more susceptible to recurrent dislocations.

BANKART LESION

ENGAGING HILL-5ACHS
IN EXTERNAL ROTATION

DISPLACED —‘

BANKART LESION

POSTERIOR
GLENOQID RiM

ANTERIOR
‘GLENCID RIM

HILL-SACHS

Fig.2. Schematic descriptions of Bankar and Hill-Sachs lesion

Radiological Diagnosis of Shoulder dislocation
1) Radiologic signs of anterior shoulder dislocation
The most common type of shoulder dislocation, anterior dislocations, account for over 95% of all cases.
Primary findings (on X-ray):
® AP view: The humeral head is displaced from the glenoid and lies inferior to the coracoid process.
@ Scapular Y-view: The humeral head is positioned anterior to the intersection of the scapular processes.
@ Axillary view: The humeral head is seen anterior to the glenoid fossa
Associated injuries and signs:
@ Hill-Sachs lesion: An impaction fracture on the posterolateral aspect of the humeral head. It appears
as a cortical depression or flattening and is pathognomonic for anterior dislocation.
@ Bankart lesion: A tear of the anteroinferior labrum, often accompanied by a fracture of the glenoid
rim (bony Bankart lesion). A bony Bankart is sometimes visible on a Garth or West Point view.
® Greater tuberosity fracture: An avulsion fracture of the greater tuberosity of the humerus may also

153



ALTHEQl CHEtA R XO[SHo| H|67AF FAISHELHS]

be present.
2) Radiologic signs of posterior shoulder dislocation
Posterior dislocations are much less common and often missed on initial examination if an axillary or
Y-view is not obtained.
Primary findings (on X-ray):
® AP view: May appear normal. Clues include the humeral head being fixed in internal rotation, which
creates a “lightbulb” appearance due to the spherical shape of the humerus in this view.
@® Scapular Y-view: The humeral head is posteriorly displaced relative to the glenoid.
® Axillary view: Shows the humeral head located posteriorly to the glenoid.
Associated injuries and signs:
® A Reverse Hill-Sachs (Trough) lesion is an impaction fracture on the anteromedial humeral head,
sometimes seen on the AP view as a vertical line called the “trough line sign”.
® A Reverse Bankart lesion is a fracture of the posterior glenoid rim.
® The Rim sign is a widened glenohumeral joint space (over 6 mm) seen on the AP view.
3) Role of advanced imaging
Following initial X-rays, further imaging may be necessary to assess soft tissue damage or bone defects,
particularly when considering surgery or in cases of recurrent instability.
A CT scan is useful for visualizing and measuring bone defects such as Hill-Sachs and bony Bankart

lesions.

Fig. 3. Computed tomography of shoulder dislocation. (A) Axial image, and three dimensional
reconstruction images in (B) anterior dislocation and (C) bony Bankart lesion.

An MRI scan (or MR arthrography) is considered the best method for evaluating soft tissue injuries like
labral tears, capsular injuries, and rotator cuff tears that are not visible on X-rays.
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Fig. 4. Magnetic resonance images of the associated injuries of shoulder dislocation. (A) Bankart lesion.
(B) Hill-Sach lesion. (C) posterior labral tear (reverse Bankart lesion).

Indication and Methods for Conservative Treatment
Conservative treatment for shoulder dislocation is generally appropriate for older, less active individuals
and for first-time dislocations without significant associated injuries. However, in young athletes or cases
with severe soft tissue damage, a discussion about surgical options is warranted
Generally favorable indicators include:
@ Older age: Patients over 40 to 50 years old have a lower risk of recurrence and are often successfully
treated conservatively.
@ First-time dislocation: The decision for conservative versus surgical management is most common after
a person’s first dislocation.
® Lower activity levels: For individuals who do not engage in demanding overhead activities or contact
sports, the risk of re-injury is lower.
® Absence of major associated injuries: Conditions that would require surgery include:
-Significant tears of the labrum (Bankart lesions) or rotator cuff.
- Large Hill-Sachs lesions (a compression fracture of the humeral head).
- Glenoid bone loss.

- Nerve or vascular damage.

Methods for conservative treatment

Conservative treatment for shoulder dislocation involves initial joint reduction followed by a period of rest,

immobilization, and a structured rehabilitation program to restore range of motion and strength. This non-

surgical approach is favored for first-time dislocations in older patients or less-active individuals.

Immediately following a shoulder dislocation, follow below steps:

® Closed reduction: This procedure is performed by a medical professional to manually and gently
reposition the humerus (upper armbone) back into the shoulder socket. Itis usually doneinanemergency
department under local anesthesia to relax the muscles and ease pain.
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® Imaging: X-rays are typically taken before and after reduction to assess the dislocation and check for
any related injuries like fractures.

® Pain management: Over-the-counter non-steroidal anti-inflammatory drugs (NSAIDs), such as
ibuprofen or naproxen, can be used to manage pain and reduce inflammation. Long-term use should be
avoided. Ice packs can also be applied to the shoulder for 15-20 minutes at a time to help with swelling.

Recovery phase

After the initial pain and swelling subside, the shoulder needs to be protected to allow the soft tissues to

heal.

Immobilization

® A sling or brace is used to immobilize the shoulder for a period of rest, typically one to three weeks.

® While some studies have investigated immobilizing the arm in external rotation versus internal rotation
to reduce the rate of re-dislocation, the evidence is not conclusive.

Physical therapy

After the initial immobilization period, a physical therapist will design a supervised rehabilitation program
to help restore full function.

Phase 1: Rest and immobilization (0-2 weeks)

The initial phase focuses on allowing the shoulder capsule and surrounding soft tissues to heal.

@ Immobilization: wear a sling to support the arm and limit movement.

@ Pain management: Use ice and anti-inflammatory medication as directed to control pain and swelling.
® Gentle motion: You may begin simple exercises for the hand and wrist to prevent stiffness.

Phase 2: Early mobilization (2-6 weeks)

This phase introduces gentle exercises like pendulum swings and assisted flexion to restore range of
motion. Isometric exercises may also be used to build strength safely.

Phase 3: Strengthening and stability (6-12 weeks)

Focus shifts to strengthening shoulder stabilizers with exercises such as resistance band rotations for the
rotator cuff and scapular squeezes for shoulder blade control. Resistance is progressively increased.
Phase 4: Functional and sport-specific training (12+ weeks)

This phase prepares the shoulder for sport-specific movements using activities like medicine ball throws
and plyometrics for explosive movements. Athletes will gradually return to practice, starting with non-
contact drills.

Return to activity

® Recovery time can take several months, depending on the severity of the injury.
@ Returning to strenuous activities too soon can increase the risk of re-injury.
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® Strengthening exercises and proper form can help prevent future dislocations

Risk of re-dislocation

The risk of a repeat dislocation is high, especially for young, active individuals. Factors increasing this risk
include being younger at the time of the first dislocation, participating in contact or overhead sports, and
having untreated injuries like a Bankart or Hill-Sachs lesion. For those under 20, the recurrence rate can
be very high.

Return to sports after shoulder dislocation

Returning to sports after a shoulder dislocation requires meeting specific, objective criteria, not just
waiting out a set amount of time. Studies show that athletes who use a criteria-based approach have
significantly lower rates of re-injury. A multi-stage evaluation assesses pain, range of motion, strength,
stability, and psychological readiness.

- Assessment criteria

Pain
® The shoulder must be consistently pain-free during movements related to the athlete’s sport and daily
activities.

Range of motion (ROM)

® The shoulder should have a functional and symmetrical range of motion compared to the uninjured side.

® Overhead athletes may have some natural differences in rotation between their arms, but overall total
motion should be within normal limits.

® There should be no apprehension (fear of the shoulder re-dislocating) with passive motion.

Strength
® Strength should be symmetrical or nearly symmetrical to the uninjured side, with a target of at least
80-90% strength in the injured shoulder. Key areas to test include:
- Rotator cuff muscles
- Bilateral scapular (shoulder blade) stabilizers
- External and internal rotation strength

Functional testing

Specific tests are used to assess an athlete’s power, agility, and stability under load, mimicking athletic

movements. Examples include:

® Closed Kinetic Chain Upper Extremity Stability Test (CKCUEST): Tests upper body stability and agility
by having the athlete in a push-up position and tapping opposite hands across the body. The goal is a
certain number of touches in 15 seconds.

@ Seated Shot Put Test: Measures upper-body power by having the athlete propel a weighted ball for
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distance while seated against a wall.

@ Y-Balance Test of the Upper Quarter (UQ-YBT): Assesses upper-body balance and stability by having
the athlete balance on one hand while reaching in multiple directions with the other.

Psychological readiness

® Mental preparedness is a critical factor for a safe return to sport. The athlete must be confident in
the shoulder’s stability and not have a significant fear of re-injury (kinesiophobia), which can affect
performance. Questionnaires like the Shoulder Instability-Return to Sport after Injury (SIRSI) can help
assess this.

The gradual “3 P” return-to-sport progression

Athletesshould be evaluated forastepwise progressionratherthananimmediate returntofull competition.

® Performance: The initial phase of returning to activity, focusing on achieving full strength and function
through rehabilitation and sports-specific drills.

® Practice: The athlete slowly integrates back into full team practice, starting with low-intensity drills and
controlled movements before advancing to full-intensity practice and scrimmages.

® Play: After demonstrating readiness in practice, the athlete can return to competitive play, but with the
understanding that they must continue their maintenance and prevention exercises.
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When should surgery be considered for a labrum tear?
Is it necessary even for a first dislocation?
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1. Does anchor placement on the glenoid affect functional outcome after arthroscopic Bankart
repair? 2018 AJSM

2. Return to play after arthroscopic treatment for shoulder instability in elite and professional
baseball players, 2019, JSES

3. Bridge Tenodesis: A Secure fixation technique for biceps long head tendinopathy during
arthroscopic rotator cuff repair using a suture-bridge technique/ 2016 Arthroscopic technique
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HEFol 2= ST 222'd S (remplissage) @l

What are the indications for posterior capsular overlap
(remplissage) during arthroscopic capsular suturing?

Hill-Sachs lesion2 M4 &3 A| &et= [HZHE(posterolateral humeral head)0| 2H&2t M (anterior glenoid rim)
ol SSsHMM 471 2Herd FE=H(impaction fracture) &ILICE 0 20| 210 glenoid2tQ| 4ZEE0| gl= 4R &
HI7HEIX] X2 Z20] ILE M b S8 20IE 2HEQIRL ol ZEl= BR(engaging lesion)dll= THEIH |
SHUSHLICE

Yamamoto= cadaveric @720lIA, EO| 21X +2|2|™ A| glenoid7t &2tE F0il 2= YYUE ‘glenoid track’ol2t BHHY
&LICL "4 glenoid track &2 glenoid 9| & 83%0|0, glenoid bone loss7t £XH5HH track Z0| ZOFELICE Hill-
Sachs H®#9| LiE ZHA|7t glenoid track 2Lt LIS (off-track) 22 2IXI5HH engagementt 2 dStLILCE,
Remplissage= il '27I(All in)’el Qloj2, 2EAst2 Hill-Sachs Z&F LM SotZ(infraspinatus)it SaEd
(posterior capsule)2 YH=Z Sgt6t0] A2 E 2EZUM HIZM3ISH= A LICE 0|20 engagementE 2 X[st1 O

HHS SUAZLICH

MS S OS2 = Engaging Hill-Sachs lesion (2™ -2I3|H Al glenoid rim2t E&3tH engagementit &4sts L), Off-
2

track Hill-Sachs lesion(Glenoid track A4t off-track® 4<), M2 glenoid bone loss 7t 20-25% 0[5+2! 22,
& (recurrent instability) + Hill-Sachs 82| £ 12|11 Contact athletes / high-risk sports SO A1 Jts &

=
LICt. L™ Z7|2+= glenoid bone loss 25% 014, humeral head bone loss 40% 0|4 0|04, &THE Z7|2= 4 Hs

BT, QMBS £7 M40 ZRULICE

Reference

1. Yamamoto N, et al. JBJS Am. 2007;89:819-824.

2. Purchase RJ, et al. Arthroscopy. 2008;24(6):723-726.

3. Boileau P, et al. J Shoulder Elbow Surg. 2012;21(6):761-769.
4. Di Giacomo G, et al. Arthroscopy. 2014;30(1):90-98.
5.Cho NS, et al. Am J Sports Med. 2016;44(12):3188-3194.

163






The 67" Autumn Conference of Korean Society of Sports Medicine
APEHHOI CHOIA L XOots

N6 7%} Atz

2028 LA ST HiEd 7|4 CHSHAZIA|QIT X4 MTET|Q!:
Q2|4 Oto| MM - AZAIS SHESICH

The War Within the Glass Wall - Dissecting Squash

] Y L S ey |
-—-_-q.-l

-t
\




oM AERHO| CHSHAT X o[813| 67X} ZHSHSCH2]

=2
2
e
)
=
re

2
>
d
=
Hl
J
=]

H

M
i

DA BMIS HE I KIS DHSATT-

o =
2. X=X ST|SO{LA0f M2 HAM~SO XTI 2ESI|, A AL & -THSHINEX|-

0

3. Heart Rate Variability Biofeedback and Cognitive Restructuring for SelfRegulation: A Case
Study -International Journal of Disabilities Sports and Health Sciences -
4. implications of artificial intelligence in




2028 LA ST Feh 71\ CHERAAIIY 23 MEXIQ: 2|4 oto] MM - AU|S sHssict

AA = VN “E0K ARX AIAS BolLL”

Squash Introduction:
The Ultra-Fast Sport, Squash Explained
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Common Squash Injuries and Management:
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Quadriceps work fatigue was a significant predictor of
the return to preinjury and postoperative sports levels
following primary ACL reconstruction using hamstring
autograft or tibialis anterior allograft

UCHEr ! QHRrH Yl AT XOISHUIE] Na{Chsh QHRrEEl Ho|at
0

S (Background)

Itis unclear whether patients who return to preinjury sports levels two years after primary anterior cruciate
ligament reconstruction (ACLR) have better functional outcomes than those who do not. In particular,
the specific factors among functional outcomes that influence the return to preinjury and postoperative
sports levels remain controversial. To compare functional outcomes such as muscle and functional
performances, and patient-reported outcomes (PROs) between patients who returned to preinjury sport
levels two years following primary ACLR and those who did not. Furthermore, we aimed to determine the
predictors of functional outcomes related to the return to preinjury or postoperative sports levels two
years postoperatively.

e % L8 (Methods)

Fifty male patients (26 successfully returned vs. 24 did not return) were enrolled in this study. The
criteria for study participants were general patients with a preoperative Tegner activity level 26, and we
classified patients who returned to their preinjury sports levels using the Tegner activity level and sports
activity rating scale after surgery. At the 2-year follow-up evaluation, functional outcomes such as knee
muscle strength, work fatigue, single-leg hop distance (SLHD), limb symmetry index (LSI), Lysholm score,
International Knee Documentation Committee (IKDC) score, Knee injury and Osteoarthritis Outcome
Score (KOOS) Sport and Recreation subscale, and KOOS quality of life were compared between the groups.
Multiple linear regression analysis was performed to identify predictors affecting return to preinjury and
postoperative sports levels.
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Z 1}(Results)

Work fatigue of quadriceps muscles (Cohen’s d: -0.86, 95% CI: -12.2 to -2.5, p = 0.004), SLHD (Cohen’s d:
1.21, 95% CI: 17.8-48.8, p < 0.001), IKDC score (Cohen’s d: 2.14, 95% Cl: 6.4-27.2, p < 0.001), and KOOS sport
and recreational function subscale (Cohen’s d: 1.05, 95% ClI: 6.6-22.0, p < 0.001) were better in patients who
returned to preinjury sports levels than those who did not. Work fatigue of quadriceps muscles (R2 = 0.110
and B =-0.332) and SLHD (R2 = 0.084 and B = 0.290) were a predictor for preoperative Tegner activity scale,
whereas work fatigue of quadriceps muscles (R2 = 0157 and B = -0.397), SLHD (R2 = 0.283 and B = 0.532),
and IKDC score (R2 = 0452 and B = 0.672) were predictors for postoperative Tegner activity scale.

Z E(Conclusion)

The work fatigue, SLHD, IKDC, and KOOS sport and recreational subscale were better in patients who
returned to preinjury sports levels than in those who did not. Work fatigue of the quadriceps muscle and
SLHD were predictors of return to preinjury sports levels, whereas work fatigue of the quadriceps muscle,
SLHD, and IKDC were predictors of postoperative sports levels. Therefore, clinicians and therapists should
keep in mind the importance of work fatigue to successfully return to their preinjury sports levels and
reach their current high sports levels postoperatively two years after primary ACLR, and endurance and
neuromuscular trainings should be considered.
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A Randomized Controlled Trial of a Digital Therapeutic
Combining Exercise and Cognitive-Behavioral Therapy
for Patellofemoral Pain

OX&o|at Kto|ntisn SEAHE R PoflHAUA DS Q| 1l SACHSHD O|THTHEE MSO0FAHES,
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=

(1) =1(2) (3) SH4)
9T, oldsl”, AE0Y, older”, HEE”, g™, & :
L8 (9) =1(2) =1(2) =191(2) (2)
2HSO 2SO, A, WEE?, 2fo12?, SFH?,
(2) (10) (1)
=1, J3H™, 4T
=X (Background)

Patellofemoral pain (PFP) frequently persists despite conservative care. This study evaluated the
effectiveness of a digital therapeutic (DTx) combining exercise and cognitive-behavioral therapy (CBT) for
chronic PFP.

CHe 2 Sl (Methods)

In this multicenter randomized trial, 216 adults with PFP were assigned to an 8-week mobile-based DTx
program (MORA Cure PFP) or a control group receiving face-to-face education and an exercise material.
Outcomes assessed at baseline, weeks 4, 8, and 12 included pain intensity (VAS, 0-100), knee function
(AKPS), quality of life (EQ-5D-5L), and psychological measures (PCS, PHQ-9). All outcomes are reported
as least-squares means.

Z IHResults)

For usual pain, significant between-group differences emerged at week 4 and widened thereafter, with LS
means decreasing from 51.5 t0 19.3 in the DTx group versus 50.3 to 35.3 in controls by week 12. Statistically
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significant improvements were also observed in worst pain, knee function, quality of life, depressive
symptoms, and pain catastrophizing in the DTx group. Exercise adherence (23/week) was 80.9% in the DTx
group and 71.3% in controls, and CBT session completion was 74.6%.

# E(Conclusion)

This trial demonstrates that a digitally delivered combination of exercise and CBT significantly improves
pain, function, mental health, and quality of life in patients with PFP, supporting its potential for real-world
musculoskeletal care.
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Artificial Intelligence-Based Modeling for Detecting

Doping-Related Performance Anomalies in Elite Male
Weightlifting
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S (Background)

Doping remains a persistent threat to fairness and integrity in elite sports. While the Athlete Biological
Passport (ABP) monitors biomarkers over time, it faces challenges such as biological variability and
operational burden. The Athlete Performance Passport (APP) has been proposed to flag suspicious
competition results, but current frameworks are mostly conceptual and lack analytical rigor. This study
aimed to address this gap by applying Al-based models to detect abnormal performance patterns in elite
male weightlifters using demographic and competition data.

CHe & W (Methods)

A total of 26,293 competition records, including 1,358 from sanctioned athletes, were analyzed. K-Means
clustering was performed using age, weight class, and total lifted weight. Three nonparametric regressors—
Decision Tree, Random Forest, and K-Neighbors—were trained on non-sanctioned data to predict total
lifted weight per kilogram of bodyweight. The best model was used to compute residuals, which were
compared between groups using the Mann-Whitney U test and Cliff's Delta.

& 1H(Results)

Four clusters were identified based on performance characteristics. The K-Neighbors model achieved the
highest predictive accuracy (R? = 0.70) and was applied within each cluster. Across all clusters, sanctioned
athletes exhibited significantly higher residuals (p < 0.01), with Cliff's Delta ranging from -0.113 to -0.487.

Z E(Conclusion)

Al-based modeling can effectively identify competition-level performance anomalies, providing a scalable
tool for supporting data-driven anti-doping strategies.
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Better meniscal volume and quality reduce cartilage
degeneration following autologous osteochondral
transfer: A retrospective comparative study with

a mean 6-year follow-up.

1S SISt el HHO|ut 2420 HE Q| 1}

0|&S ZE012 O Al2 AxE?

S (Background)

Autologous osteochondral transfer (AOT) surgery yields favorable outcomes with appropriate patient
selection. Although several factors influencing surgical outcomes have been identified, the effect of
meniscal volume and quality on AOT outcomes remains unclear. We Hypothesized that better meniscal
status would be associated with reduced deterioration of cartilage repair over time following AOT.

[He 2 L8 (Methods)

Patients who underwent AOT between March 2002 and March 2021 were retrospectively reviewed.
Inclusion criteria were: (1) magnetic resonance imaging (MRI) at 1-2 years postoperatively for evaluation
of meniscal status, and (2) follow-up MRI after at least 2 years. Meniscal lesions were addressed during
surgery, and postoperative residual meniscal status was graded using a 6-point scale (0-3 for volume,
0-3 for quality). Patients were divided into better meniscus (BM) and poorer meniscus (PM) groups
using a cutoff score of 2.5, derived from a time dependent receiver operating characteristic (ROC) curve
that maximized early deterioration in the Magnetic Resonance Observation of Cartilage Repair Tissue
(MOCART) score after AQOT. Follow-up intervals were categorized into early (1-2 years), short-term (2-5
years), mid-term (5-10 years), and long-term (>10 years). Structural outcomes including MOCART scores,
joint space width (JSW), and cartilage T2 relaxation times, and patient-reported outcome measurements
(PROMs) including Lysholm score, IKDC subjective score, Tegner activity scale, and visual analog scale
(VAS) for pain were compared.
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2 2HResults)

Among 35 eligible patients, 22 were classified into the BM group and 13 into the PM group. Significant
group-by-time interaction effects were observed for MOCART scores (p = 0.048) and JSW (p = 0.031); the
BM group showed higher MOCART scores from the short-term and wider JSW from the mid-term follow-
up. In contrast, no significant group differences were found in T2 relaxation times or PROMs.

Z E(Conclusion)

Meniscal lesions should be properly addressed when performing AOT, as residual meniscal status after
surgery was associated with progression of cartilage degeneration. In contrast, T2 relaxation times and
PROMs were not correlated, indicating a limited relationship between structural and clinical outcomes.
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1. Kim DH, Kim JH, Cho CH. Rotator cuff muscle imbalance in patients with chronic anterior
shoulder instability. Diagnostics (Basel, Switzerland). 2024,14(6):648.

2. Cho CH, Na SS, Choi BC, KimDH. Complications related to latarjet shoulder stabilization : A
systematic review. American Journal of Sports Medince. 2023;51(1):263-270.

3. Kim DH, Bae KC, Yon CJ, Kim JH. Posterior medial meniscus root repair using two transtibial
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Orthobiologics treatment for knee injuries in athletes

Introduction

Knee injuries are among the most common conditions encountered in sports medicine, ranging from

ligament sprains and meniscus tears to cartilage and subchondral bone lesions. Traditional treatments—

such as rest, physical therapy, and surgical reconstruction—focus mainly on mechanical restoration.

However, they often fail to regenerate native tissue or halt degenerative progression. Orthobiologics,

defined as biological substances that enhance the body’s natural healing response, have emerged as

a promising adjunct or alternative to conventional therapies. These include platelet-rich plasma (PRP),

bone marrow aspirate concentrate (BMAC), adipose-derived products, and cell-based cartilage repair

techniques.

1. Concept and Classification

Orthobiologics are derived from autologous or allogenic biological sources and act by stimulating cell

proliferation, angiogenesis, and extracellular matrix synthesis. They can be broadly classified as follows:

Category Example
Blood-derived PRP, PPP

Bone-marrow-derived BMAC

Adipose-derived SVE MFAT
Cell-based ACI, MACI, minced
cartilage

Key Components

Growth factors (PDGF,
TGF-B, VEGF)

MSCs, cytokines

MSCs, pericytes
Chondrocytes

Target Tissue

Tendon, cartilage,
muscle

Bone, cartilage,
ligament

Cartilage, soft tissue

Cartilage defects
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2. Biological Rationale
Tissue regeneration requires three key elements: cells, scaffolds, and signaling molecules. Orthobiologics
can provide one or more of these elements:
- PRP delivers concentrated platelets that release growth factors to promote healing.
- BMAC provides mesenchymal stem cells capable of differentiating into chondrocytes or osteoblasts.
- Adipose tissue offers a rich, easily accessible source of regenerative cells.
- Cartilage-based techniques aim to re-establish hyaline-like cartilage at defect sites.
The biological effect depends on preparation technique, concentration, and delivery method.
Understanding these variables is critical for reproducible clinical outcomes.

3. Clinical Applications
1) Ligament Injuries
- PRP may enhance graft maturation and reduce tunnel widening in ACL reconstruction.
- BMAC or PRP can be injected in partial ACL tears to accelerate healing.
2) Meniscal Lesions
- PRP injections or fibrin-PRP scaffolds can promote healing of peripheral tears.
- Emerging data support adjunctive use with meniscal root repair.
3) Cartilage Defects and Osteoarthritis
- PRP, BMAC, and adipose-derived products have demonstrated pain relief and improved function in
early OA.
- For focal defects, minced cartilage, BMAC-augmented microfracture, or cell-based ACI/MACI can
restore articular surface integrity.
4) Bone and Subchondral Pathology
- Combined intraosseous PRP or BMAC injections can modulate the subchondral bone environment,
delaying progression to advanced OA.

4. Limitations and Future Perspectives
Despite their popularity, orthobiologics face significant challenges:
- Heterogeneity in preparation protocols and product composition
- Lack of standardized outcome measures
- Regulatory and cost issues

Conclusion

Orthobiologics represent a bridge between biological science and clinical orthopaedics. A sound
understanding of their mechanisms, indications, and limitations is essential for safe and effective
application. As evidence grows, these therapies are expected to play an increasingly central role in
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personalized management of knee injuries—especially in athletes seeking faster recovery and long-term

joint preservation.
1. Filardo G, Kon E, et al. PRP intra-articular knee injections: a systematic review. Knee Surg Sports
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— Collagen type | is the most abundant molecule in the ECM,
accounting for almost 60% of the dry mass of the tissue and
approximately 95% of the total collagen.

Biologics

+ Collagen

- Collagen Type Il is the next most abundant collagen (1%}

e o o 918 Aok g oy s
st kbl

Biologics

« Composition of tendon
= Tenocyte + Extracellular matrix (ECM)

— ECM : Collagen and a smaller fraction of elastin embedded in a
hydrated proteoglycan matrix.

— The principal role of the collagen fibers is to resist to tension
— The smallest structural unit is the collagen fibril.

Dohevis o al 2015 deharre g desvesy sevies
s lor fencion repar
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Achilles tendon rupture (ATR)
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Achilles tendon rupture

Achilles tendon rupture

Gross

ATR treatment ‘5‘?‘

- Conservative kL'
— Open repair (conventional)
— Minimally invasive repair

ATR treatment
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ATR treatment

= Acute ATR
— Open repair VS Conservative Tx.
= Randomized controlled trial of 112 patients
» The nonsurgical group had more rerupture.
+ The patients who had conservative Tx. reported a worse
quality of life during treatment
Moller et al. 2007 JBIS
Acute rupture of tendon Achilles. A prospective randomised
study of companson between surpeal ang nen-surgical
treatment

Conservative Tx.

. 46M
- S S RPN 5 WE sus §F

# 2wk full PF cast
# Awk gradually neutral cast
# 4wk CAM brace

Conservative Tx.

+  dwks sono - 3.7mm

Conservative Tx.

Conservative Tx.

~ 8wk gross

Conservative Tx.

* 3m sono - 4.5mm
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Conservative Tx. Collagen Tx.

« Atelcollagen Tx. on rotator cuff tear
+ 4m sono - 12mm

Atelocollagen Enhances the Healing
of Rotator Cuff Tendon in Rabbit Model

Sl T s AJSM 2017

Tendon Integrity in Partial-Thickness
Rotator Cuff Tears
A Prospective Comparative Study

7 i U 1 B iU, e, 5, e OUSM 2020

Collagen Tx. Collagen Tx.

+ Collagen Tx. on Achilles tendon healing

- Experimental study using collagen sponge % Atglocolaen Tx.' b OPE vl o AU

Effect of a Simple Collagen Type | Sponge
for Achilles Tendon Repair in a Rat Model

AJsM 2016

Collagen Tx. Collagen Tx.

+ Non-collagen injection VS Atelocollagen injection

» Non-collagen injection VS Atelacollagen injection ~ Experimental protocel
— Hypothesis * iy
+ Type | atelocollagen injection may enhance Achilles tendon healing.

- Purpose
* To compare non-collagen group and collagen injection group in a
conservative treatment mocel of ATR,
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Collagen Tx.

« Non-collagen injection VS Atelocollagen injection

= Functional study

Collagen Tx.

+ Nen-collagen injection VS Atelocollagen injection
= Biomechanical study

§ 1)

Collagen Tx.

+ Mon-collagen injection VS Atelocollagen injection
= Histological study

Collagen Tx.

+ Non-collagen injection VS Atelocollagen injection
= TEM analysis

Collagen Tx.

+ Non-collagen injection VS Atelocollagen injection
= Western blot
A

- - ™ -
—_ e = %
M R
L e -
e ] G -
i - e NI L]
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Collagen Tx.

= The present data
- In early phase, collagen type | was significantly
increased in the collagen injection group based on
quantitative analysis.
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Collagen Tx.

An Atelocollagen Injection Enhances
the Healing of Nonoperatively
Treated Achilles Tendon Tears

An Experimental Study in Rats

Seong Kyeang Jo,” MD, In Ha Yoo,' MD, Hyeon Yeong Park,' MD, Chan Kang.% MO, PhD,
MTml‘hﬂ'MD PRD, Ji Hyun Moon,' MD, anHoPhk"MD PHD, vampnom‘un

Sangmi Jun,” PhD, Yoon-Sun ¥i," Su Jeong Lee,™ MD, PhD,
MD, PhD

Jung Yeon Tae,'’ MD,

and Jas Hwang Song.” ' MD,
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Clinical application

Table 1. gen T for Muse Disesses
Body part Condition/ds Reh
Knee Ostecarthritis DeLuca etal ™, Leestal ™,
Velpi et ol ™
Medial collateral lgament tear _Jang and Kim '™
Lumnbar spine  Lumbar spinal fusion Gadomski et al ™
Acute lumbar spine pain Pavelks ot al™
Shaulder Partisl-thickness rotator cuff  Kim etal”, Choe etol ”,
laars leong et al ”
Foot &ankle Lateralankle ligament tear  Jinstal™
Plantar fascitis Kimetol ™, Corradoetal ,

Jirndnez-Cano et sl
Leeetal™ Tanetal™,
Kim etal ™
Dhinsa et ol

Osteochondral lesion of talus

Metatarsalgia
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~ In vivo 24
. Cell O|F HF7

+ Angiogenesis 2%}

- Ankle ligament
+ Conservative Tx. 8 Operative Tv. 7H5
+ MNeeds further study...

Clinical application

Kk et al JKFAS 2023
Liang et al JOR 2005
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Clinical application

= Plantar fasciitis and Achilles tendinopathy
- No strong evidence
— Kim et al.
+ 16 patients with plantar fasciitis
* 1ml collagen injection at 1, 2, 4 week
+ 3-month US and elastography
» PF S #4 ¥ EHEE 57t

Kivak ef al IKFAS 2023
Kim et & Ultrasound Q 2006

Clinical application

« Osteochondral lesion of talus (OLT)
- No strong evidence

— Lee et al.
» Microfracture
= Atelocollagen injection (n=22) VS Control (n=23)
+ 2 year F/U
+ Atelocollagen injection group showed superior cartilage
healing by MRI

Knak ef 2l MFAS 2023
Lee et al BMC musculodisorders, 2020

Clinical application

+ Osteochondral lesion of talus (OLT)

Kivak et all JKFAS, 2023
Lew &t al EMC musculodizorders, 2020

Clinical application

JKFAS e

R Choch b prtatmn

ERENT DY YKE S OfUR a2 FAL0] 0l
anr, B3N 2R

SRR W UNEIEI

R T

- OFEMIE| E7| FA| 21 U FMEH AL QD BHS ols0] o
¢ F7h 177t Wa g

Kiwak ef al JKFAS 2023

Clinical application

[
- w=olMol B2t FAb K=
- Y, @Ee| Y /s a0 ofE 7|5 ¢ 29

- YN JERUNM SAE A AE
13

« OIT: 37t X (2% £§ WED H2 24T 75

SHERsneEnE
uaman e -

1. (Al 8AIZ O19) Al@ ¥9l $8, ME, 8AY § B
of mat g 4 -> BAOC 9 HS O

MR 8BS XSS R YWD 2~-3%, TR W2t
1ZUTE B B+ U8

3. 020 Y XEL AR RE W nR bF A&
2 mab ALRPHOF UL ME)

4. BF FH UsE §E0IU4 227 7he UE 4
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COLTRIE
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Clinical application

+ Open Achilles tendon repair

Clinical application

» Open Achilles tendon repair

Clinical application

= Open Achilles tendon repair

Clinical application
= US guided mini-open repair of Achilles tendon

"..

Clinical application

= US guided mini-open repair of Achilles tendon
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Clinical application

Clinical application

= US guided mini-open repair of Achilles tendon

Clinical application

» US guided mini-open repair of Achilles tendon

Clinical application

Achilles midsubstance total reruptura
- lem gap

Clinical application

» US-guided Atelocollagen injection + NWB cast for
6wks (gradually neutral cast)

Clinical application

# Improvement of Achilles tendon healing in F/U US on
post-injection &6 weeks

» Restoration of ankle plantarflexion power +

Rupture - Before injection

6wks after injection and cast
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Clinical application

+ Lateral Ankle Instability -> MBO

Clinical application

» Ankle Fx. with deltoid lig. rupture
L

Clinical application

» Ankle Fx. with deltoid lig. rupture

Clinical application

+ Lateral ligament complex injury

PRP

* Platelet rich plasma (PRP) Tx. on tendon healing

= Biologic molecules in PRP

PRP

+ PRP Tx. on tendon healing

- Local autclogous PRP injection may have beneficial effects on initial rotator
cuff tendon-to-bone healing and enhance initial tendon-to-bone healing
remodeling,

&

&% ///:“ l

-

1 b
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PRP

* PRP injection

PRP

» PRP injection
— PRP Preparation
» Donor rats
* Whale blood collected from abdominal acrta
« Prosys PRP kit®
« Centrifuge

+ PRP injection
— PRP Preparation
= Confirmation of platelet
count by ADVIA
hemotology system
« Platelet count of PRP was

3 times higher than that of
whole blood.

PRP

= PRP injection
- Biomechanical results

R

e s s

PRP

* PRP Tx. on tendon healing

R R R

= e () s

Achilles

Platolot i
tondon repair in rats

et B, U A o’ 8 e o, Rt . b . e S’
e e L L e

7]
Delivery of Leukocyte-P i
Platelat-Rich Plasma Improves Haaling e Medicine
With Leukoeyte-Rich [}
Platelet-Fich Piasma in a Rabbit Effectiveness of platelet-rich plasma injections far
Achilies Tendinapathy Madel the

»l
treatment of acute Achilles tendon rupture
A systematic reviie and mela-snalysis

s o, g " M, ey " T i Loy
el =

PDRN

+ Polydeoxyribonucleotide (PDRN)
- F01(39%), HAHO|(5T%) X Heojd%n)e] 20N =5

- 50~1,500 kDa2]  ZAt2S 7HX|= DNA X2 74

- otk A2 S=8H|0| ZESH0] VEGFS BUE Rt 22t
A Y/ E YUBH: fibroblast 488 XX

PORN(DNA) DAl B
. P ——r——

*e Bdis 2le R ERoe|E Faage) St 1T

PO A

Kim et &l WOA 2024
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PDRN

——— - ——
PORN |+ A2 recepior

- &g 7|1 p———

[ vEGFrT|_ﬁn-msq|| [caltagent]
I 1 I

[ Tissue regeneration, wound healing |

l complex woundAulcer, cosmesis I

T 1 PN Bt o Pt G Tty

Kim ot al WOW, 2024

PDRN

= Achilles rupture
— Expression of collagen type | was increased to a
great degree in the PDRN-treated group

— With significantly greater tendon thickness at 2
and 4 weeks, tensile stress was also significantly
increased at 2 and 4 weeks.

‘Table 2. PORN Shuben on Achies Teretacpaty

Icreme e o sectonsl wm o e i

ol e, gt ey o incrnine
wit: ety hoon.
Diecreaa WorrFrey Harert g tost
PIRIN, potyisont boruckeniide.
Kang et al JOR 2025

PDRN

= Plantar fasciitis
- Kim 52 #R0ME HED vs HEZ(1.5 ml PORNE SX2
O & 50| =0 FAf) B[R
— PDRNE FAS J20|M VAS W UNH A2t 4F U 1250
g‘éf-ﬂlﬂ HUE BGon, A UME HEFS HOo[X| ¥
- PDRNZ| ERHEEFE 3 UES TELZ QI8 2oz MRE.

Table 4. PORN Stces on Plantar Fascitis.
Femst

Aattor Sty deig [
Kimand Churg™  Clinical stody [randomired  Plantar ascis =40 Improws VAS and MOOFQ
& controled Tial nanmal saine n=20. POFM n=20)
Lew sl ™ Chnical ety randomine  Plantar fasciis i A e o anel h- monhe Tollow-ufe, B
ottt |  PORN 22 oatnes

A& aix months. thers was no dffrence

Kirmy of al K08, 2024

PDRN
+ Wound healing

- PDRNZ {82z 53 % 945 U2o| Jls22 B AFE MY
- PDRNO| 722 2E0|E AU w32 LA0| =& Y510 DNA HdE
FUAFI Mo ME 22 W HYE gEds
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Orthobiologics treatment for shoulder injuries in athletes

HdMEEH
ZIAK
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Rotator cuff tears are a prevalent cause of shoulder pain and functional impairment in sports players.
The etiology of rotator cuff tears includes intrinsic degeneration related to aging, repetitive overhead
activities, acute trauma, and biomechanical contributors such as scapular dyskinesis.

It is important to note that tendon healing in rotator cuff tears does not occur after neonatal tissue
regeneration. Scar tissue formation at the tendon-bone interface disrupts the mechanical stability of
the original attachment site. Therefore, it is crucial to preserve and restore the original tendon, whenever
possible, using orthobiologics. [1]

1. Collagen Therapy

Collagen is a principal structural protein found in connective tissues such as tendons, ligaments,
cartilage, bone, and skin. Among its five primary types, Type | collagen is the most abundant—comprising
approximately 70% of total collagen—and is predominantly located in tendons, skin, and bone. Collagen-
based scaffolds have been developed to support the deposition of reparative cells, including fibroblasts
and osteoblasts. These scaffolds create a three-dimensional matrix that facilitates cellular adhesion,
proliferation, and extracellular matrix synthesis, thereby enhancing tissue regeneration.

However, collagen derived from non-human sources carries potential immunogenicity, particularly
due to antigenic epitopes located at the N- and C-terminal regions. To address this issue, telopeptide-
removed Type | collagen—commonly sourced from porcine or bovine dermis or tendon—is used to reduce
antigenicity while maintaining bioactivity.

The hypothesized therapeutic benefits of collagen include scaffolding support for tendon healing,
stimulation of fibroblast activity, and induction of a localized inflammatory response that promotes
tissue repair. Preclinical studies have demonstrated improved mechanical strength and histological
quality of repaired tendons following atelocollagen administration. Clinical data have also shown
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promising outcomes. [2]

2. Acellular Dermal Matrices Therapy

Acellular dermal matrices (ADMs) are derived from cadaveric human skin through a decellularization
process that preserves the extracellular matrix while minimizing immunogenicity. These matrices serve
as biologically compatible scaffolds that facilitate reepithelialization, neovascularization, and fibroblast
proliferation without eliciting substantial inflammatory responses.

Traditionally, human ADM has been utilized in the form of patch augmentation during rotator cuff repair
to reinforce the repair site and enhance biological healing. More recently, injectable forms of ADM have
emerged and are being investigated for their regenerative potential in the context of tendon healing.
Early studies suggest that ADM injections may contribute to tissue remodeling and improved tendon
quality, although further high-level evidence is warranted.

3. Platelet-Rich Plasma Therapy
Platelet-rich plasma (PRP) is defined as a plasma fraction of autologous blood with a platelet
concentration that is three to five times higher than baseline, typically reaching up to 1,000,000
platelets/uL. PRP is obtained via centrifugation, which separates the platelet-rich layer from the rest of
the blood components.
Platelet-rich plasma (PRP) therapy has garnered significant attention for its potential to enhance tissue
healing, particularly in musculoskeletal injuries such as rotator cuff tears. Upon activation, platelets
release a variety of growth factors and cytokines from their alpha granules, which play pivotal roles in
the healing process. Key bioactive molecules released include Platelet-Derived Growth Factor (PDGF),
Transforming Growth Factor-Beta (TGF-B), Vascular Endothelial Growth Factor (VEGF), and Fibroblast
Growth Factor (FGF). [3]
PRP has garnered increasing interest for its role in promoting tendon healing, particularly in the setting
of arthroscopic rotator cuff repair. Clinical studies have reported that PRP application can improve
postoperative pain, enhance functional recovery, and reduce retear rates. The therapeutic effects of
PRP are mediated by the release of various growth factors and cytokines, which stimulate angiogenesis,
tenocyte proliferation, and extracellular matrix remodeling at the repair site. [3]

4. Cellular based therapy

Mesenchymal stem cells (MSCs) have garnered considerable attention in orthopedic applications due
to their potential to differentiate and promote the regeneration of target tissues. Various sources of
MSCs are currently utilized, including bone marrow, adipose tissue, synovial fluid, umbilical cord blood,
and placental tissue. In vitro studies have demonstrated that MSCs can differentiate into osteogenic,
chondrogenic, tenogenic, myogenic, and adipogenic lineages; however, their clinical efficacy remains
under investigation.

Jo et al. evaluated the therapeutic effects of adipose-derived stem cell (ADSC) injections in 20 patients
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with partial rotator cuff tears, administering varying concentrations of ADSCs. [4] Compared with
baseline, the mid- and high-dose ADSC groups exhibited approximately 80% improvement in shoulder
pain and disability scores at 6 months post-injection. Furthermore, arthroscopic assessment revealed
reductions in joint and bursal defect volumes of 83% and 90% in the mid- and high-dose groups,
respectively. Although these preliminary findings suggest that cell-based therapy may represent a
promising non-surgical treatment option for rotator cuff pathology, further investigations with larger
cohorts and long-term follow-up are warranted.

Conclusion

Various orthobiologic therapies—including collagen scaffolds, acellular dermal matrices, platelet-rich
plasma, and mesenchymal stem cells—offer promising strategies to enhance tendon healing and restore
the native tendon-bone interface in rotator cuff tears. While preclinical and early clinical studies have
demonstrated encouraging results, high-quality randomized trials and long-term outcome data are still
required to establish their definitive clinical efficacy and optimal indications.
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Kumdo (Kendo, Japanese fencing) Kumdo
S oo
¥ Since 1780, the swordsmanship techniques practiced by, the samurai of feudal ki i ez
GRChuA. FsEamcH

Japan were refined and condensed, evolving kendo from a method of training

to a sport
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Tha prevalence of inpry i Kanda 2015
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The prevalence of injury in Kendo

Mack Sehultrel, Matthew Schultzal’, Brock Wantz', and Murk Beenharet!

¥ Responses from307af 500kendo players were received(response rate=61.4%).
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Figure 2 The phase of atacking. backvward stepping- attacking movesment (Bobd line: el beg)

Tects of Taping on Achlle Tanden Protaction and Kends Pefurmance” by Teal FH et al. Jewnal of Sport Rehubdiition 2017
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< Haglund syndrome, deformity, exostosis, pump bump
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Insertional achilles tendinopathy(IAT)
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Insertional achilles tendinopathy vs Haglund's deformity
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Correlations between insertional Achilles 2
tendinopathy and haglund’s deformity: MRI
and radiographic findings
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Tang et al, Joumal of Crthopassic Surgery ind Reseirch 2035
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# Comparisons
Types Without Haglund's deformity | With Haglund's deformity

Location of pain | Midportion of achilles Insertional portion

Main cause Friction of the prominence

Overuse, degeneration
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Conservative Tx.

calcaneal exostectomy ¥ &

Simple excision g

Operation

Ting wt al, Jourmal of Crthopaedic Surgery and Research 2035
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xor Hallucis Longus tendinitis with OS trigonum

F
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S =EEHO|}
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Dance injuries
Elegant to the eye J
. _ | Repeat, thounds of times/ week
Injury rates in dancers
each landing
. 0.62 to 5.6 per 1000 dance exposure hours  extreme FHL S —
post. Impingement risk
"Overuse” (75%)
Excessive use
= repeated microtrauma
Incorrest execution of a movemenl
1::::':[5" - Compressive force
. - loss o(halnn?:s up to 12 times of body weight
bl.lt.. HOI"]’lble tO the fOOt | when the dancer en pointe
Posterior Ankle Impingement Syndrome
Symptom of FHL tendinitis

(PAIS)

: .
_— Pain during releve, jump/landing
(grand) plie, en-pointe, tendu S 4
e rm T Clicking, Catching Fome
milsl
) =

L
Heel to floor height difference
( esp. combined with Os trigonum )

Fietveld ABMD of 8. 2018
Russel of f, 2008

Wiliam J Fobbans ef of. 2014
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Posterior ankle anatomy

tonad wocd Asbiular
Suntace for Mavstsar

Fa Righi Takus

Fetersoen of al. 2003
Russed of of 2010

Posterior ankle anatomy

Stieda process

1) Compression by tibia
2)  Avulsion by PTFL

3) Non-avulsion

3-1) gradual detach by
repetitive P/F

3-2) sudden P/F

3

Russel of ol 2010
Ribbans of &f. 2014

Posterior ankle anatomy

+ first to describe in 1804

« first article relating OT to mpmﬁement
injuries in ballet dancers in 197.

2" gssification

Failure of fusion

Fibrocartilage connection

2" mj/c accessory bone, foot
1.7~49%, mostly Asx./7~11%
bilateral 50%

PTFL, PTCL origin

Articulation w calcaneus post. facet

Sharpe et ol 2020
Russel et al . 2010
WG Hamiton, 2008

AnKkle position in ballet performance

Extreme plantar flexion in the demi-pointe
and en pointe positions and subsequent
movernent through the plie or grand plie
position in one repetitive motion over time

-> Can cause irritation and inflammation

Jotwand VM ot o 2022
Bimd R Moser, 2011

Pathophysiology

Stretch-related injury : complicated injury combined with pulley friction

Mechanical impingement &
compression at post. talar
. tubercle (acting as a pulley)

@] - microtrauma by bending
friction : fraying, partial attrition
- Synovical irritation
tenosynovitis

Petersoen of of. 2003

Pathophysiology

Stenosing tenosynovitis in tunnel

Synovial sheath fibrosis or thickening at fixed fibro-osseous tunnel
; inflammatory response, edema -> fibrous adhesion
microtrauma : fraying, partial attrition, tenosynovitis

Ankle Joind Arthroscopy, Springer l

218



24

24515

—

é-)l StE| &l

[= ey |

ol
gor

M

oA XIS b et 2 = 21

Pathophysiology

Achilles tendinopathy

ankle plantarflexion synergist

Chronic ankle instability

1) increased pulley friction &
decreased impinge threshold

d/t turning angle in pulley change
space

when talus ant. Translation & inversion
elevated friction, contact pressure

imbalance load sharing
- load shifting
- FHL chronic overuse
{ functional overload )

2) function as 2™ dynamic stabilizer
during esp. en pointe, landing

; tendon traction, bending stress

3) FHL early activation d/t
proprioception dysfunction

P/Ex. & x-ray

demi-pointe position in x-ray
- check bony approximation
- check the size, OT / Stieda process
£rad R Moser. 2011

Fiofvnid ASM of al 2018
Mheisen JD of . 2021

Diagnosed clinically

Ultrasound

Pamela Mikoisen of of. 2024

MRI

MR is recommended when a dancer
presents with posterior ankle
imping: t to further eval the
extent and dimensions of the os
trigonum, Stieda process, stress injury,
and/or soft tissue mass or synovial
hypertrophy causing the impingement,

The MRI can be used to further
identify the areas of edema and
inflammation. consequently, the
structures in the posterior aspect of
the ankle being impinged.

Pamels Mikelsen of o 2024

Conservative Treatment

+ Activity modification
; restrict en painte, releve position or control the strength
exercise modification (dose control)
* Biomechanical unloading
; reduce forefoot overload
strengthening exercise, intrinsic foot muscle
* Tendon stretching
* Medication
* Physical therapy
* Injection

Clinical Orthopacdics

and Related Research a

What Is the Efficacy of a Nonop ive Program Includi
Specific Stretching Protocol for Flexor Hallucis
Longus Tendonitis?

Aumes D Michelssn M, Saceb W, Beraknapl 114", Mark D, Charlssn M, Stephes J. Merras DPM,
Larn W0 Stmar DPM'

Q2) The factors associated
with patient’s decision to
undergo surgery

Q1) what proportion of
patients thus treated opted
not to have surgery?

Table 4. Muhivariabile regression for predictive factors for the
decisicn 1o have surgony®

Success rate : 44% (180/409)

S -d Predictive factor OR (95% 1) pvalue
Urgery avolgance Pasteromedial ankie pain 178 (1,12-283) aot
. . Arch tendemess. 0.56 10.34-0.92) L1
56% t164)“259] in Strmhlng max VA (before treatment) 115 [1.06-1.25) ano1
, % Clinical hallus rigicus® 24 (116497 L1+
14% (16}"114) in non—stretl:hlng FHL strotches 015 008:027) <0001
Predctive vabhe 67.5%
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Surgical Treatment

* Failure to conservative Tx. For 3~6 months
+ depending on the cause.
; 0s trigonum, low-lying muscle belly, cyst etc.
associated dz. : CAl

* Only post impingement : lateral approach

* Only FHL or Combination with FHL and
impingement : medial

* Arthroscopic release

Open surgery

Textbook: Surgical exposures in foot and ankle ankle surgery Riatveld ABMO ot al 2018 Hyer J of & 2016

Arthroscopic release

Superior visualization in
identifying and addressing
associated lesions.

PAIS is often multifactorial, and arthroscopy allows thorough
evaluation and treatment of these concomitant conditions

Nacime Saimaso Barbachan Mansur of ol 2024

Summary

* FHL pathology
pain originate from friction impingement at retrotalar pulley
often progress to stenosing tenosynovitis
interface pathology, tendon hypertrophy
os trigonum is a co-lead actor

« First conservative Treatment
target gliding restoration and load control
stretching / strengthening exercise

+ Surgical Treatment when conservative Tx. Fails
decompression and address combined pathology
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1. Comparison of Clinical and Radiologic Results Between Partial Meniscectomy and Refixation
of Medial Meniscus Posterior Root Tears: A Minimum 5-Year Follow-up
; Chung KS, Ha JK, Yeom CH, Ra HJ, Jang HS, Choi SH, Kim JG
; Arthroscopy. 2015 Oct;31(10):1941-50

2. Are Muscle Strength and Function of the Uninjured Lower Limb Weakened After Anterior
Cruciate Ligament Injury? Two-Year Follow-up After Reconstruction.
; Chung KS, Ha JK, Yeom CH, Ra HJ, Lim JW, Kwon MS, Kim JG
; Am J Sports Med. 2015 Dec;43(12):3013-21

3. Root Repair Versus Partial Meniscectomy for Medial Meniscus Posterior Root Tears: Comparison
of Long-term Survivorship and Clinical Outcomes at Minimum 10-Year Follow-up.
; Chung KS, Ha JK, Ra HJ, Yu WJ, Kim JG
;Am J Sports Med. 2020 Jul;48(8):1937-1944
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Patella tendinitis with Osgood Schlatter disease

ST 2| 8

HANYANG UNIVERSITY
MEDICAL CENTER
Patella tendinopathy
2H4 fehronic) &4
ACL_IHJ“IT. . Patella tendinitis g 7H a %‘ g)
Meniscus injury Quad tendinitis
Patela disiscation 178 tendinis
Cartilage injury MCL. LCL tandinitis =0 A
Fracture Chedramalacias -l- =| OI_I 7 I-R?
MCL injury Deg. meniscus injury
Tendon rupture Deg. Cartitage injury
BE @ CERE
of Patellar i Tatal no, of injuries : 1.48%
Patella tendinopathy (£7H7dES) i s S Piyr e
R e S e Injury incidence: 0,12 {injuries1000 hours)
AISM 2011 Injury burden: 1.74 {days absence/1000 hours]
Jumper’s knee 1 N
SR TELER L - )H & o
oy P o
ol Mo Ex5 el g \ Champrons League cobert [LICLY,

SEhe g,

Risk factors
Act e U o) 1 \ r

Total exposure hours
[OF, 1.02 per 13-hour increase)

oaFee D Agn s €

‘ ! Body weright
[OR, 1.15 per 5-kg increase}
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HANYANG UNIVERSITY
MEDICAL CENTER

Prevalence of patellar tendinopathies - 13.4%,

Patellar tendinopathy in young elite
soccer- clinical and sonographical analysis 5% of players : Pain of their dominant leg
of a German elite soccer academy
- ik Duration of symptoms of 12 weeks
w2017
o T [
" I- -
Youth elite players (age < 23 years), .! <
199 male youth soccer players - E
Jd
{mean age 15.97 / BMI 21.24) | I_ L i

HANYANG UNIVERSITY
@ MEDICAL CENTER

S . e Pt . s e B P Matires B g 2 s 03

155M 2019

Foatball, Basketball, Handball, Roller Hockey, and Futsal

© sttt
Epidemiology
40%-50% among High level volleyball players
35%-40% among basketball players
Average duration of pain : 3 years

15 years' f/u : 53% of patella tendinitis patients

HANTYARG UMIVERSITT
MEDICAL CENTER

AIFIEA

HE B

Bassett sign
E0M £E2H S50 AR,

THE|D F2W EF0| gojTEct

* PFPS (patellofemoral pain syndrome) £t 2 &
+  Patellofemaoral grinding test
+  Fateliofemaral compression test

* Hoffa's fat pad (impingement syndrome)

G U
MEDICAL CENTER

Diagnosis i'ﬁ-' . E 1
\A\

wray- 018 HE

'8 - Dsgood Schiatter's Ds,
Sinding-Larsen-Johansson Syndrome,
Intratendinous cakification

Mal- B9 § 2y

@ -HUE 89 FHNEY, QdEs

quitting their sports career d/t knee pain Lion et ol AISM, 2005
* Meniscus tear : McMurray test, Apley test
Jyrid Kettunen ef ol AISM, 2002
HANYANG UNIVERSITY HANYANG UNIVERSITY

G U
MEDICAL CENTE

Diagnosis l'ﬁ-' . E 1
\A\

Xray - 014 DS
'8 - Osgood Schiatter’s Ds,

Sinding-Larsen-Johansson Syndrome,
Intratendinous cakification
MAI- B2 H3, SRR 29

ZET - AL BY, FHHUY, Yy

224




HEX|H 156: EF AR SH0IA HXIY 2tA|: et ZetEl oiE Sut 28E 8lE
HANYANG UNIVERSITY HANYANG UNIVERSITY
MEDICAL CENTER MEDICAL CENTER
Current treatment (" Eccentric exercise Y
for tendinopathy m%ﬂ
el
1 Electrical stimulation
Patella tendinopathy [ R ] e mpiayesessn
Ultrasound
ESWT
- | = = * Injecti Eccentric exercise
X2 = oA SMR? < O % e J
Steroid { Surgery h!
PORN (2 Dna FAH Tendon debridement
PRP [platelet rich plasma) (open, arthroscopy]
Coflagen supplement injectian Patella tendon stimulation
PRP [drilling, decortication]
Multiple langitudinal tenatamy
R
HANYANG UNIVERSITY HANYANG UNIVERSITY
MEDICAL CENTER MEDICAL CENTER
Pathophysiology of tendinopathy Tendinopathy : cause of injury

4

Micro-trauma

{non-uniform stress)

9

* Vigorcusand repetitve  * Normal agng * Workplace, sports, daly ife .
axcessive loading * Gander - Smoking Abnormal loading
* buscle imbal * Bodyweig ight - Mcohel
g - L 4
o7 . ; ) ) F i
raining e wm Emvironmenta factorsicold weather, % S - =i iber degeneration
* Preassing oy o s = 3
et 2 Prmrecdogtiiagess Sisinmams, et Paor vaseular supply
it § Mol $ai 2000
HANYANG UNIVERSITY HANYANG UNIVERSITY
MEDICAL CENTER MEDICAL CENTER

oA REE
“Patella tendinitis , & 7§ 71 &~

cha 172 7

43 A =0
zHE 25

HE]L

oY A&
o4 %=, FA S0 F A27Fopn

’ S £59% (exercise)0] FX 272

nt § Mol Sci 2020
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ercing any minor paln of discamioe

+ wil be ncreased by adding weight

+ Low velogity eccentric loading

Gerarates less injurious heat withis the tendan

Not exzoed the elastic limit of the tendon

HANYANG UNIVERSITY
MERSALCERN e
Exercise — eccentric exercise
Patella tendinopathy : ¥ b )
Al - .
n E\Hdence -
T 0w Strong
J-l' e By XIEE Patela .
201017t 27 et
MR © i
Eccentric exercise
. e rate of i i the load - ..
e ) Heavy slow resistance training

HANYANG UNIVERSITY
@ MEDICAL CENTER

Heavy slow resistance training

+ Tondon thsve nwath

+ Collager turncver & productian 4

* Imarave the cirzal outcomes

HANYANG UNIVERSITY
@ MEDICAL CENTER

= High loading intensities
ZISRM-GRM Do 20) e BB east B4 Tk FA)

3 3
|
i/
MM BELBAE 5
O|FEEN IAEEY /Y
wegssseagan I\ o
i L 4
£ N/

[PRERPET] S —
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HANYANG UNIVERSITY
MEDICAL CENTER
HANYANG UMIVERSITY
MEDICAL CENTER
. b i e
Energy storage exercise
ok, 13 e
Mot s s s
N
Y el
:;mm«nlmlumqmln tendsepoley. e
i 00 e,
(-
HANYANG UNIVERSITY
MEDICAL CENTER HANYANG UNIVERSITY
MEDICAL CENTER
Current trends in tendinopathy management n

Energy storage exercise

Tanusha B. Cardoso “ . Tania Pizzari ", Rita Kinsclla ",
Danielle Bope °, Jill L Cook *

Stage 1 ljometric grorcisg

Relieves tendon pain

7|E0) LaqF Can be used before provocative activities ;*:l‘i:-l$e|]‘?‘7l

Eccentric exercise & Heavy slow resistance training Should be held for 30745 5 and repeated five times

2-min rest
To allow muscle and brain recovery

Body weight resistance as a home-based exercise program

Can be repeated more than once a day

Energy storage exercise

G UNIVERSITY
MEDICAL CENTER MEDICAL CENTER

tendon stitiness

invelve whobe kinetic chain
movements

Iaotonic exercises should be completed slowly

Alternate doys

4 sets of 678 single leg repetitions Manitoring of load response

key at this stage as speed

This stage should be pain free for tendon, aithough some musicle soreness b possibie adds significant load on
Thee restio s affectied by i ing: the tendon
[stighaly lorger eccentric phase)

shown 1o increase newroplasticity
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HAMYARG UNIVERSITY
MEDICAL CENTER

Energy storage exercise

« Staged |ncrease inspeed & energy SIOFAge Bxercises

The respanse of the tendon to 3 load

{e-g. hopping) or

hallmark sign {morning pain and stiffness)
the day after faster loads

= tolerating the load ?

HANYANG UNIVERSITY
MEDICAL CENTER

Energy storage exercise

Stage 4 Energy storage & release or sport specific ewercises

Sports speciic drills

Slowly introduced and progressed until return to spart specific activities

Energy storage and release of spo specific exercises can replace stage 3 exercise
bat 513, uid be malntaleed twice a week
ex) 3-0ay cycle with energy storage
Release exercises on day 1
Cross training on day 2
Isotonic exercise on day 3

age 1 and 2 everche

HANYANG UNIVERSITY
MEDICAL CENTER

ﬂ;ﬁu T
|

“Patella tendinitis , & 7§ 71 &~

Qgg e17i8 ?
——

43 A =0

HANTANG UNIVERSITY
MEDICAL CENTER

i VS
4 ; Trestment of j
P Tendinapathy
\

0

Eccentric exercise

Combine
{Concestric + Ecoentric]

b

s W
Heavy slow resistance exercise
£ z y
= Tendon b normakization +

ohy A 24 1
= *+  Collagen turrowed B groduction

9 g, 4 50| X K22} o zPgasd R R B

2E8Y(exercise)0) FHE2UE? A2opH QIELC —
HANYANG UNIVERSITY HANYANG UNIVERSITY
MEDICAL CENTER MEDICAL CENTER

Osgood-Schlatter disease
i i 14
Osgood-Schlatter disease R % 4, £

(RATMN B)

bry Osgood and Schiatter in 1903

Traction apophysitis |repeated contractions}

Most commaon overuse of the lower limb injuries
among children and adolescents

Self-limiting pathology

But, Nearly 40% of patients : pain after long-term follow up,
[chronification of knee pain & the appearance of tendinsis)
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HANYANG UNIVERSITY
MEDICAL CENTER HANTANG UNIVERSITY
MEDICAL CENTER
Tabde 1. Aa cverview of she Ohgocad - Schilatter diwae stadies
I Firw Awibor and Sample o Partkipans Spars [ Scierifc reports, 2024
avmranTe ' e Tl o
= vt i e S et 8 » Knee function and quality of life .
St iy :‘ E -y It-Lu-m.u .! s; T s:.s in adelescent soccer pla 050 may have a long-term influence on
TP L g 09 [;m%r”&l“ CET ) m’:‘hoﬂwgf_h':m'f‘ﬁu:* function, sports and recreational participation, and
Hen- At A Stamatc b g ory: a preliminary
ERRULTNE st N el Tk TS D L quality of life on young athletes,
T- MY
Lo M-I 3-® Fgerskem T T
Overall incidence of L= kbl 80 young male foothall players
Frry o ol (000 Mo1E [38)) Rurg 1.3 T-158
00d and Schlatterin football player - sl ¥ m
L e N TM Tous - Ij—:u Vi o o o o e O [ —
R ) T . e ! h A
Sanectal (B0 T 1M/ [ Toxstuit 3] 3| I. s
Fowwal GOIG _ T-28 100 3 T o |‘fN~_\"
Kaprechi s sl GOPU 1 -FET 8- 14 £ 5 i | Lot tsasml
Do ool GOID T 280 VLA | Fousball ] o ] . L [+
el ol 0002521011 il T it
- = =

HAMYARG UNIVERSITY
MEDICAL CENTER

THE PHYSICLAN AND SPORTSMEDICINE. 2023

R A o i, e

o e s acade

E g, Pomakhgn 1% istayoe & D™ T ks Kot ot 51
E Shmastor, . By i o

Male soccer players (n = 36)
(age: 15,3 £ 1,7 yoars]

Mean FU: 31 manths

HANYANG UNIVERSITY
MEDICAL CENTER

Treatment & Recovery

Self limiting course
{usually complete recovery is expected with closure of the tibial growth pate]

First, immobilization of the jeint

*  Second, functional treatment

# the joint
Physintherapeutic exercise
+ Inss of training and the pessibilivy to avaid muscular atrophy of the affected log

Surgical treatment
£ remove the S’flﬂﬂmk ‘ossiche must be endured in unresolved cases
|failure of extensive nonoperative management]

HANYANG UNIVERSITY
MEDICAL CENTER

Injury prevention

*  The long-term cutcome may not be favorable s they remain equivecal.
= Prevention may not be possible.
Regular stretching, both befare and after exercise and athletics

+ Warm-up exercises before playing sports, especially exercises that stretch your thigh
(quadriceps), hamstring and calf muscles as well as knee strengthening exercises

*  Tolose weight & To avoid wei activities

Q0D strikes active adolescents around the beginning of their growth spurts
(2-year period during which they grow mast rapidly)
arowth spurts of 8 and 13 for g Uand 1

HANYANG UNIVERSITY
@ MEDICAL CENTER

THANK YOU FOR
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KSSM & JSCSM Travelling fellowship : 2018-10-29 ~ 2018-11-04
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MEol=2d gzt 2t (2013~)

1. The preliminary report about the modified supramalleolar tibial osteotomy for asymmetric
ankle osteoarthritis. Koo JW, Park SH, Kim KC, Sung IH.J Orthop Surg (Hong Kong). 2019 Jan-
Apr;27(1):2309499019829204. doi: 10.1177/2309499019829204

2. Factors Associated With Recurrent Fifth Metatarsal Stress Fracture. Foot and Ankle
International. Kyung-tai Lee, MD, PhD, Young-uk Park, MD, PhD, Hyuk lJegal, MD,
KiChunKim,MD,Ki-wonYoung,MD,PhD,Jin-suKim,MD,PhD,1645-1653,Nov,2013

3. Midterm Outcome of Modified Kidner Procedure. Foot and Ankle International. Kyung Tai
Lee, MD ; KiChunKim,MD; YoungUkPark,MD; SeungMinPark,MD; YoungKoolee,MD122-
127,Feb,2012




Posterior tibialis tendinitis with Accessory Navicula
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2 Locking & unlocking

v ]

Mann’s Surgery of the Foot and
Ankle 9% p21

ZHE 3.3~ 10%. ol X2t SA0] ZE CHSO
FE UHEUAM HdHEE O =5 ACZ olad

(Kohis-Garoulis ), Woods B, Angel XC, e al, The prevaience of symptomabic posterior titialis bendon dysfunction in
waomen cver e age of <0 in England. Foot Ankde Sung 2009;15:75-81.)

(Chiments RL, Tome J, Hilin €0, et &, Afult-accuired Axtfoot deformity and age-ndated cifferences in fook and ankle
kinematics during the single-limb hesl-rise test. 1 Orthop Sports Phys Ther 2014,44:283-90.)
(Helmes GE, Marn RA. Possibhe epideniclogeal factors asocated with rupture of the posterior bibial tendon. Foot Ankde

70-9.)
1 75, Jahess MM, hiotn AM, e 41, Rupture of the posterior bl tendon: €T and surgicst findings. Radiciogy
-485-93.)
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@ Single heel raise test : Supination (-), toe tip standing (-)
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Main focus for
Sports players

tion: 2 systematic revbew
tamioatised isical riah and
chinkcal guldetines

2 Isotonic ankle strengthening, balance and
stretching

@ t Ankle DF ROM
% Foot Function Index (FFI) (pain, disability and activity
limitations) = No improvement
2 Eccentric strengthening combined with stretching

and orthoses : reduced FFI - pain, disability, and
total scorew

Additional Exercise

= Heel raise

» TheraBand exercises wi
th progressive resistanc
(]

2543 Eccentric
Exercise
» 15 times/set X 3

14 ¢ Pain and

inflammanton i ;ﬁ:&ix ; :.er:es,r =
controol * 12 woeks

« Immobilization

» Orthoses

» NSAIDS

» Rest

[ | Return to modified activity | Full return to play/work
Acute Cases

6 - 8 weeks 8 - 12 weeks
(symptoms=<1 month)
Chronic Cases 12 - 16 weeks 4 - 9 months
(symptoms =1 month)
Long-standing Cases > 12 months

2 Success rate : 66.7~70%

Msmm £ Open Sport bne Hed 20184600040 o 10 13y 2016040 1 ':w-mex.!mumuumw
tial tenior, dypfurction: & H Ress,  Rebeccs Meller,
BB Ve To . e VU, S 1B
of Btucsipr ‘2 Spons Medidine « Volume 5 « [s6e 1 « January-Jene 2035 3 Systematic Raview and Mets anarysls Non-

gperatove and operstree maragerment of posterior tiale tendan drfunction — A systemate review and metr-analyss Vo Adual , sk
Trivech], Linzy Mouhen- Wikl , Mencra )

e Cder ot Rt o -..n..mnm.- 14 The G Onthopanicn Jonaral, 2017, s c\vq_wu,.l?]a-.r 3 AM-R25017
2017 Bertham Open
A B 1oL FEE 8 HIE P ko

Stage 3, 4?2 :
20/0I CHet 2812 HEl gisLIdh
2 Fixed deformity
¢ Stage3: NHE TR U A
@ Stage 4 : Stage 3+ NS 2 P HE + ZUE E @Y 2F

Dr. Deland
PCFD Algorithm
KFAS 2024

cov.30-40%) : FHL + MCO
2. Moderate abduction (TCA 27-32, uncon, 40-50%) : 4-5mm LCL
| +MCO, Isaving heel in slight clinical valgus
3. Severe abduction (TCA >32, >50% uncov) : LCL, MCO &SLR.
{ or if subfib impingement ST fusion, MCO & SLR) |
4. MCO alone if no abduction deformity N
5. LCL alone (most } if abduction but no hind WJ

2802 E8 =

2 Congenital anomaly
2lIncidence : 2 ~ 12 %
2 Bilaterality : 70~80 %
2Type Il m/c
& Symptomatic
synchondrosis
# By 2" trauma

2 Frequently associated with
Flat foot
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-riodiried Aldnar oroceadure

Re-attachment of TP m_]ll .f .IJI § Y U _U :.I

‘to navicular bone

Excision of AN bone

Midterm utcrmse of Moditicd Kiddmer Prozrdure
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APEH0| CHSTATEX Of8ts]
N6 7Xt FA[et=Ll=]|

ICL2. ATX ANUAQ| A A4

——t——— . O

Avulsion fracutres in sports injury
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1. Oh CH, Jang |, Ha C, Hong IT, Jeong S, Han SH. Open Reduction and Internal Fixation of Distal
Radius Fractures with Complete Intra-articular Involvement and Diaphyseal Extension. Clin
Orthop Surg. 2024 Dec;16(6):979-986. https://doi.org/10.4055/cios23385

2. CH Oh, DE Shin, S Yoon, J Oh/Y Lee, S Lee, Comparison of Whole Trunk Muscle Mass between
Healthy and Lumbar Herniated Nucleus Pulposus Patients Using Abdominal Pelvic Computed
Tomography. Front Med (Lausanne) . Jul 18 2023. 10.3389/fmed.2023.1190021

3.0h CH, Kim J, Kim J, et al. The Association of Low Skeletal Muscle Mass with Complex Distal

Radius Fracture. J Clin Med. Sep 22 2022;11(19)d0i:10.3390/jcm11195581
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Hand avulsion injurie

nE e[
o |§_
—_ T
Contents Mallet finger

+ Mallet finger
« Jersey finger

= PIP joint
= volar plate avulsion
+ fracture dislocation

+ central slip avulsion

« Finger collateral ligament injury

+ Thumb collateral ligament injury

« UCL (Skier's thumb)
« RCL

+ Most common closed tendon injury of
the finger

= The deformity is often unnoticed at the

moment of injury

« Suddenly flexes the extending DIP joint

(= ' (=
Mallet finger
Tae 1. ile', clafication of mabet firger
@ L. Ourpcwrion
S ——
T Opem iy boeration of fenden
T i e i
-
o L]
°
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Mallet finger

+ Conservative treatment

= The BIP joint is splinted in full extension for 6 to 8 weeks, followed by progressive
weaning of the splint,

+ Average DIP joint extensor lag of 8.3 degrees at 5-year follow-up in 31
patients.  okafor 8 J Bone Joint Surg Br.1997

+ Using a premade plastic splint for 8 weeks, 20% of patients had an
extensor lag of more than 10 degrees crouford 654 Hand Surg 4m. 1584

+ Noncompliant with proper splinting

Mallet finger

+ Operative treatment

Mallet finger

Jersey finger
= Avulsion injury of flexor digitorum profundus
(FDP) tendon

+ Forced hyperextension DIP joint while the
finger is actively flexing

*+ Most often occurs in the ring finger

Jersey finger

+ Type & The FDP tendon is avulsed from
its insertion and retracts into the palm,

+ Type Ii: The profundus tendon is avetsed
from its insertion, but the stump remains
within the digital sheath, implying that
the vinculum lengum is still inta

» Type I A bony fragment = attached 1o

the tendon stump, which remains within
the flexor sheath.

Jersey finger
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Jersey finger

PIP joint - volar plate avulsion

PIP joint - volar plate avulsion

Checkrein bgament

PIP joint - volar plate avulsion

+ Injuries with questionable stability may be augmented with 3 weeks of
dorsal block splinting, allowing full flexion exercises within the splint.

Swan neck deformity : PIPJ volar plate instability
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-*-
--’-

PIP joint - fracture dislocation PIP joint - fracture dislocation

R -

+ Conservative Tx.

Dorsal V SIgn « dorsal block splinting
+ allowing active flexion
+ joint is stable with no more than a 30-
s Fracture-dislocations

degree extension block

. « fragment < 40% of the articular surface
= with 40% or more of : ” ;
+ Achieve stability > 30 degrees of flexion

articular surface + risk for late flexion contracture 1 |

PIP joint - fracture dislocation PIP joint - fracture dislocation
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PIP joint - fracture dislocation

PIP joint - central slip avulsion

Elson test

PIP joint - central slip avulsion

PIP joint - central slip avulsion

Finger collateral ligament injury

+ Grade |: Pain, but no laxity - 4

« Grade |I: Some laxity, but a firm
endpoint and stable arc of motion

* Grade Ili: Gross instability; no firm

Finger collateral ligament injury

+ Passive stability

+ Maore than 20 degrees of deformity
+ complete collateral ligament disruption
= at least one other secondary stabilizer

Kiefhaber TR. § Hand Surg Am. 1586 | !
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Finger collateral ligament injury

+ Usual sequela of ligament injury of the PIP joint
» Stiffness
* Not instability
» There is no clear evidence that surgical repair of these ligaments is

necessary to promote improved long-term stability and range of motion

Thumb UCL injury

+ Particularly among skiers and ball-
handling athletes

+ UCL injuries to be 10 times more
common than RCL injuries
+ Sudden, forced radial deviation (abduction)

Moberg F, Stener B. Acta Chir Scand, 1953

Thumb UCL injury

* Fractures involving
» more than 10% of the articular surface
« and may require fixation = displaced 2 mm or more

= associated with articular incongruity

Thumb UCL injury

+ Stener lesion

Thumb UCL injury

« Conservative Tx.

+ acute partial ruptures of the UCL

« effectively treated by a 4-week period of continuous immobilization

= thumb spica cast or splint to immobilize

= Strenuous activity with the thumb is avoided for 3 months after the injury

+ commeon for patients to have a degree of aching pain on the ulnar side of the MP joint

for = & manths after the injury

Thumb UCL injury

+ Operative Tx.
= recommended for repair of complete tears

+ as a more predictable and perhaps quicker path to recovery
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Thumb RCL injury

Thumb RCL injury

Thumb RCL injury

Thumb UCL injury

Summary

+ Mallet finger

« HYPT XFO|E Extension lag 0| THE T 4 HUF, SEP Y0 ¥a

= lersey finger

+ DIP joint 2| flexion #&, HWE pfedt V0| Fa

* PIP joint - volar plate avulsion

« DN BEX 22 2|2 7He, fracture dislocationt ] 29 E8

+ PIP joint - fracture dislocation

= Dorsal V-sign
« Fracture-distocations with 40% or more of articular surface

* Flexion contracture, finger angulation, traumatic ostecarthritis

243



AEHEQ! CHOTA R X OIIS| A6 74t A EHEChE]

Summary

+ PIP joint - central slip avulsion
+ Button hole deformity, elson test +

+ Finger collateral ligament injury
= Finger stiffness

+ Thumb collateral ligament injury
* UCL - Stener lesion

+ Partial tear — conservative Tx,

tear or i ility — ive Tx,

Thank you for your attention!

KOREA UNIVERSITY MEDICINE

s vty

HLIMC Harsd Surgery & Riecon, Micr
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Kim JW, Park KS, Lee YK, Ha YC, Baek SH. Multiple screw fixation versus cementless bipolar
hemiarthroplasty for femur neck fracture using a nationwide hip fracture registry. Sci Rep. 2021
Nov 2;11(1):21461. doi: 10.1038/s41598-021-01046-3.

KimJW,YoonSY, LeeJH, LeeSC, Serious Clinical Outcomesof COVID-19 Relatedto Acetaminophen
or NSAIDs from a Nationwide Population-Based Cohort Study, Int J Environ Res Public Health.
2023 Feb 21;20(5):3832. doi: 10.3390/ijerph20053832.

Kim JW, Yoo JI, Kim JT, Choy WS, Cha Y. Clinical and Radiological Characteristics of Lesser
Trochanter Splitting Irreducible Intertrochanteric Fractures, Clin Orthop Surg. 2023;15:e24.
Forthcoming. English. Published online Apr 12, 2023. https://doi.org/10.4055/cios22325




+ Introduction of avulsion fractures

+ Avulsion fractures around the pelvis m

Aulshon fractures srouse the g it sl petvis

* Avulsion fractures around the proximal femur === =mms mmm e mme

ENMC EUL UNVERSITY MEDICAL CENTER

+ An avulsion fracture typically occurs at an apophysis or enthesis when the
tensile forces on a tendon or

irrespective of fusion status.

Avulsion Fracture

gament exceed the limits of resistance,

ENNC EUL UNVERSITY MECICAL CENTER

Avulsion Fracture — Upper and Lower Ext.

okl uplne:
eurly imeidence: - 310

Vinwacabemaaroonag €, (v Med favights Arheits Muscwloskeied Disord. 20008

2025 M67A SAEhEi EMC EULJI UNVERSITY MEDICAL CENTER

u

202511 He7A A2 Ecy|

u

ENMC EULJ UNIVERSITY MEDICAL CENTER
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1 Facture of the Iliac Crest Avulsion Facture of the Anterior Superior Iliac Spine

+ From the anterior superior iliac spine to the posterior superior iliac spine + The origin of the sartorius muscle and in parts of the tensor fascia lata
* The site of attachment for the anterior abdominal wall muscles

28 % of all pelvic avulsion injuries

Results from forceful eccentric contraction of muscles in lateral flexion and
rotational movement of the trunk, causing excessive strain of the abdominal
muscles

Sprinters or jumpers are typical athletes at risk

The avulsed fragment is typically displaced distally and laterally and might
be falselv mistaken as an avulsion injury of the AIIS.

Can lead to marked hematoma and excessive callus formation that might
lead to meralgia paresthetica due to compression of the lateral cutaneous
Surgical management may be considered nerve

= Heavily displaced fragments (more than 30mm)

Only about 1-2 % of all avulsion injuries of the pelvisthip region

Excellent outcome with conservative management

— Require rapid rehabilitation with quick return to sports activities

2025\ HG7A} 32 : EULJI UNIVERSITY MECSCAL CENTER 2025\ H67A SA[EhE i

EULJI UNIVERSITY MECSCAL CENTER

liac Spine

+ Conservative treatment in minimally displaced fractures — usually rapid
healing

Surgical management with open reduction and serew fixation may be
considered in widely displaced avulsions with a gap of more than 15-20 mm
— The initial recovery period may then be shorter with an earlier return to sports,

~ But the outcome in the mid-term may not be significantly differemt

20251 HE7X EULJ| UNIVERSITY MEDICAL CENTER 2025\ M67AF AR ECE

The origin of the straight head of the rectus femoris muscle

- M7 UHE SR O AR §5 Y oo W ¥

5 7]

the reflected head arises from a groove above the rim of the acetabulum
* Common in sports like soccer AL 7
- sprinting, jumping, or kicki

= About 20 - 25 % of all pelvic avulsion injuries
+ Potential extensive heterotopic callus formation |
at the superior aspect of the acetabulum o e A it

= Cause femoroacetabular impingement due to a narrowing of the space between the
greater trochanter and the acetabular roof

fiu 3mo fiu 6mo ffu lyr

2025 674 F=AEhEci

2025\ Me7A A3t EULJ UNIVERSITY MEDICAL CENTER
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« M/15 HTolCh SE T 0| F ST Ldsio Y&

fiu 3mo 1/u 6mo flu 2.6yr

20251 He7AH AT a2 EMMIC EULJI UNVERSITY MEDICAL GENTER

+ M282019.09 ZTIH S EHS INE ETSE QS0 EfHAWE AT
A 2PN YRS L EEH KR UY, 0l EF UBts0f 2l WE
flu B AHEE ALLS avulsion fracture nonunion 2R E|0f =2 X X2 2o Y¥

Courrexy by Prof. HEE

2025 MG7A HA[EhEThs EMI1C EULJ UNIVERSITY MEDICAL GENTER

+ Initial X-ray and MRI (2019.09.20)

El'hl: EULJI UNIVERSITY MEDICAL CENTER

20254 ME74 ZAE RS

[ ELILJI UNIVERSITY MEDICAL CENTER

« Op day (2020.04.08)

EMIC EULI UNIVERSITY MEDICAL CENTER

Xt AR RS
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2025\ He7x Az a2 M1 EUL UNVERSITY MEDICAL CENTER

2025 He7x S=AEhEE

El'hl: EULJI UNSVERSITY MEDICAL CENTER

Avulsion Facture of the Ischial Tuberosit

+ Common site for pelvic avulsions especially in adolescents
+ The site of insertion of the hamstring musele group

— The long head of the biceps femoris, the itendinosus & semi branosus

« Athletes in competitive sports, such as soccer players, runners and dancers
— Forceful active contraction of the hamstrings during powerful flexion of the hip joint
with the knee in extension or sudden and excessive passive lengthening
* The pain is more pronounced during sitting compared to standing upright

EULJI UNSVERSITY MEDSCAL CENTER

20254 He74

Avulsion Facture of the

+ No clear guideline on the management : Most centers favor conservative Tx
* Operative treatment with open reduction and internal fixation
= Only if the avulsed fragment is widely displaced.
— A publication by Singer et al. suggests a displacement of more than 13mm as an
indication for operative management

El'hl: EULJI UNSVERSITY MEDICAL CENTER

20254 M7

+ Sciatica may occur, which is related to irritation of the sciatic nerve by the
avulsed bony fragment and/or hypertrophic bony callus formation or HO

+ Consecutive narrowing of the ischiofemoral space may be the development
of an ischiofemoral impingement syndrome

— Refers to the impingement of solt Lissues, primarily the quadratus femoris muscle,

202511 M6 ELILJ| UNIVERSITY MEDICAL CENTER
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+ The long and short adductor muscles from the pubic body & the inferior ramus
The adductor longus, adductor hrevis, and gracilis, and the distal rectus abdominis
* The adductor lc muscle = adductor brevis and the pectineus

* The gracilis and adductor magnus muscles are rarely involved

2025\ Me7A FEA[Ehaths

f the Ramus

Chronic overuse and repetitive microtrauma, and rarely due to sudden
forceful contraction against resistance.

It typically occurs in soceer. ice hockey. and tennis players
Athletic pubalgia

= Localized umlateral pain to the groin and can be relatively nonspecific dit chronic
slalus

+ DDx: Osteitis pubis. sportsman’s hernia, acetabular labral tears, and lumbar spine
disease

Treatment i

ly conservative

— Comprising the ceasing of sports activities and decreased weight bearing for a few
weeks until a gradual increase of strain is tolerated.

202511 He7+4

EULJI UNIVERSITY MECSCAL CENTER

Rare entity even among apophyseal avulsions of the pelvis in adolescents
Occurs after a sudden forceful change of direction
Conservative Tx in adolescents

= Restricted ROM and refraining from sports for about 6 we

s with a subse

increase of stress

Open reduction and internal fixation might be necessary
— Wide displ of the GT, especially in traumatic fractures of the GT region dita
direct impact after a fall in the elderly

20251 M7 EULJI LMIVERSITY MEDICAL CENTER

Rare injury pattern encountered in young athletes
About 1-3% of all avulsion injuries of the hip region

A forceful and abrupt contraction of the iliopsoas muscle may result in
avulsion Fx. especially in competitive track & field athletes or soccer
players

Conventional radiographs demonstrate the displaced lesser trochanter
Further evaluation by CT or MRI is usu

.

v oL necessary.
Caution must be taken when lesser trochanter avulsion is seen in adults, as it
can represent a pathologic avulsion [racture due to metastatic involvement

202511 He74

EULJI UNSVERSITY MEDSCAL CENTER

* Avulsion injuries are common injuries at the pelvic region especially in
adolescent athletes, due to not yet ossified apophysis,

+ Excellent anatomical knowledge is essential for proper diagnostic evaluation
and predicting the mechanism of injury.
+ Imaging plays a crucial role in diagnosing avulsion injuries
Neray and using MRI and CT for anatomical details by utilizing multiplanar capabilities
+ Most avulsion injuries can be adequately treated by conservative Tx
Operative management due to faster recovery and shorter return to play

= Widely displaced bone frag pophyses or signi tendon ion ina
competitively active athlete

El'hl: EULJI UNIVERSITY MEDICAL CENTER
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1. Autologous Osteochondral Transfer Demonstrates Satisfactory Clinical Outcomes and
Durable Cartilage Properties: A Mean 4-Year Follow-up Using Quantitative MRI. Orthopaedic
journal of sports medicine. 2025.08.

2. Lee HY, Kim JM, Lee BS, Song JH, Bin SI. Lateral Meniscal Allograft Transplantation Shows
a Long-Term Chondroprotective Effect on Quantitative Magnetic Resonance Imaging T2
Mapping at 7-Year Minimum Follow-Up. Arthroscopy. 2024.

3. Lee HY, Kim JM, Lee BS, Song JH, Bin SI. Non-extruded grafts result in better cartilage quality
after lateral meniscal allograft transplantation: quantitative 3-T MRI T2 mapping.. The

American journal of sports medicine. 2023.
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Abnensn

mLigament Avulsion Fx.

mLigament rupture
(2IcH HE EF) (2ICH ohE)

YHOSPITAL
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YHOSPITAL

AY &40 ZITH: Case 1

m M/40, traffic accident

YHOSPITAL
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= LCL and Popliteal tendon avulsion Fx.

u MR

= MM tear (midbody~root)

HUNGBUK NATIONAL YHOSPITAL
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CHUNGBLK NATIONAL UNIVERSITY HOSPITAL

HE &Ato| X|2: Case 1

uCT

= LCL and Popliteal tendon avulsion Fx.

s MRI

= MM tear (midbody~root)

NGBUK MATIONAL YHOSPITAL

HE &Ato| X|2: Case 1

m LCL and Popliteal tendon avulsion Fx

= MM tear (midbody~root)

HUNGBUK NATIONAL YHOSPITAL

HE &Ato| X|2: Case 1

HUNGBUK NATIONAL YHOSPITAL
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MCL & PCL avulsion Fx.
+ MM PH tear

AY &40| X|2: Case 2

nM/24, motoreycle TA
mConsult from trauma surgeon
T o

YHOSPITAL

AY &40| X|2: Case 2

nM/24, motoreycle TA
mConsult from trauma surgeon
T %

YHOSPITAL

AY &40| X|2: Case 2

nM/24, motoreycle TA

YHOSPITAL

AY &40| X|2: Case 2

= Fullout fixation

ACL & PCL avulsion Fx.
+ lateral tibia plateau Fx.
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Y 40| X|E: Case 3

mF/46, fall down

Y 40| X|E: Case 3

YHOSPITAL

mF/46, fall down

m Rafting screw = ACL and PCL
= Rim plating pullout fixation

YHOSPITAL

ACL, MCL, LCL, PLT avulsion Fx.
+ degloving injury

Y &40 X|E: Case 4

nM/39, motoreycle TA

YHOSPITAL

Y 40| X|E: Case 4

nM/39, motoreycle TA

Y 40| X|E: Case 4

YHOSPITAL

nM/39, motoreycle TA

YHOSPITAL
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Agenda
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so| TEt

L}

n AY 49 KB

w5 LOpoF 2 A =4
0o ACL 2 2

Pediatric ACL avulsion Fx.

(cartilaginous avulsion)

Which one has ACL avulsion Fx. ?

M/7 ACL avulsion Fx.

M7

« EfAEE 22| 517 &, Painful swelling
= Local clinic #2510 XR AlY
o “BHCH, splint HE

* 1% = axension deficit 15°

M/7 ACL avulsion Fx.

T2t Al EFE 8l X-ray

T 6F W X-ray

M/7 ACL avulsion Fx.
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ACL avulsion Fx.

ACL avulsion Fx. (neglected case)

nPOD 2Y flu
= Full ROM
= Mo instability
= MRI: thinned ACL

YHOSPITAL

Key messages
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The difficult diagnasis of cartilaginets tihial eesinence fractuses
i yemting children

YHOSPITAL
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1. Park CH, Kim JH, Lee CR, Park CS, Gwak HC. Peroneal tendon subluxation and dislocation in
calcaneus fracture. J Foot Ankle Surg. 60: 233-236, 2021.

2. Park CH, Lee WC. Donor site morbidity after lateral ankle ligament reconstruction using
anterior half of peroneus longus autograft tendon. Am J Sports Med. 45(4): 922-928, 2017.

3. Park CH, Yan HF, Park JJ, Chang MC. Mini-open Repair for Acute Achilles Tendon Rupture: Ring
Forceps vs the Achillon Device. Am J Sports Med. 49(13): 3613—3619, 2021.
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Foot and ankle avulsion injuries
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1. Introduction
Avulsion injuries refer to trauma in which a ligament, tendon, or joint capsule pulls off a fragment of
bone from its attachment site due to excessive tensile force. The foot and ankle region is particularly
susceptible because of its complex anatomy and the high mechanical stresses experienced during
movement. Such injuries commonly occur in sports activities, ankle sprains, and rotational trauma, and
their severity can range from small cortical fragment avulsions to significant articular disruptions.

2. Mechanism of Injury
Acute traumatic mechanism: A sudden traction force on a tendon or ligament leads to the separation
of bone at its insertion.
Repetitive microtrauma: Chronic tensile stress weakens the cortical bone, resulting in partial avulsions
that may evolve into complete fragment separation.
Common injury positions:
Inversion injury: Lateral malleolus, base of the fifth metatarsal
Eversion injury: Medial malleolus, deltoid ligament insertion
Dorsiflexion injury: Anterior process of the calcaneus
Plantarflexion injury: Posterior talar process, peroneal tendon avulsion

3. Anatomical Classification and Common Sites
(1) Ankle Region
Medial malleolar avulsion - due to traction of the deltoid ligament
Lateral malleolar tip avulsion - involving the anterior talofibular ligament (ATFL) or calcaneofibular

261



ALTHEQl CHEtA R XO[SHo| H|67AF FAISHELHS]

ligament (CFL)
Posterior malleolar avulsion - caused by tension on the posterior inferior tibiofibular ligament (PITFL)
(2) Hindfoot
Anterior process of the calcaneus - bifurcate ligament traction during inversion-dorsiflexion injuries
Posterior process of the talus - posterior talofibular ligament traction or forced plantarflexion
(Shepherd or Stieda fracture)
Sustentaculum tali - rare; related to deltoid or spring ligament traction
(3) Midfoot
Navicular tuberosity avulsion - tibialis posterior tendon traction
Cuboid avulsion - peroneus longus tendon or bifurcate ligament involvement
Lisfranc avulsion - traction on the Lisfranc ligament at the base of the second metatarsal
(4) Forefoot
Base of fiftth metatarsal (pseudo-Jones fracture) - peroneus brevis tendon traction
Sesamoid avulsion fracture - flexor hallucis brevis or plantar plate traction

4. Diagnosis

(1) Clinical Findings
Local tenderness and swelling
Point tenderness over the ligament or tendon insertion
Restricted motion or joint instability
Frequently misdiagnosed as a simple ankle sprain

(2) Imaging Evaluation
Plain radiographs: AP, lateral, and oblique views are essential; small fragments may mimic accessory
ossicles.
Computed tomography (CT): Useful for evaluating fragment size, displacement, and articular
involvement.
Magnetic resonance imaging (MRI): Identifies associated ligament or tendon injuries, bone marrow
edema, and soft tissue involvement.

Ultrasonography: Can visualize dynamic tendon movement and real-time avulsion injuries.

5. Management
(1) Conservative Treatment
Indicated for nondisplaced fragments and stable joints.
Immobilization: Short leg cast or walking boot for 2-4 weeks.
Rehabilitation: Gradual weight-bearing, proprioceptive training, and strengthening exercises.
Prognosis: Most cases heal within 6-8 weeks with full recovery.
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(2) Surgical Treatment
Indicated for displaced fragments (>2-3 mm), articular involvement, or instability due to major
ligament or tendon attachment injury.
Fixation methods: Screws, K-wires, suture anchors, or tension band wiring.
Examples:
Lateral malleolar tip avulsion with ATFL injury — suture anchor repair.
Large anterior calcaneal process avulsion — screw fixation.

Comminuted fifth metatarsal base avulsion — intramedullary screw or tension band fixation.

6. Complications
Chronic ankle instability
Nonunion or malunion of the avulsion fragment
Persistent pain from unhealed ossicles
Post-traumatic arthritis
Tendon dysfunction (e.g., peroneus brevis or tibialis posterior insufficiency)

7. Recent Insights and Rehabilitation
Recent literature highlights that even small avulsion fragments may serve as radiologic markers
of significant ligamentous injury. Thus, these injuries should not be dismissed as trivial findings. MRI
evaluation is essential to assess the integrity of associated soft tissues. Early rehabilitation emphasizing
proprioception and peroneal muscle strengthening has been shown to reduce the risk of recurrent
instability and chronic pain.

8. Conclusion
Foot and ankle avulsion injuries, though sometimes subtle on imaging, often represent critical damage
to the stabilizing structures of the lower extremity. Accurate diagnosis, based on careful clinical and
imaging assessment, is essential to determine the appropriate treatment strategy. Early recognition,
proper management, and functional rehabilitation are key to restoring stability and preventing long-
term complications.
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Characteristics and Distinctive Features of
the SAT Practice Programme

Athlefic trainer

US/Canada UK Australia

festite (USF/Springfield) (Certificate)  (Level 1)
Duration 24 months 1-2 months 1 day + pre-study

o - Extensive, - s
Clinical Rotations immersive Limited Minimal
Inter-professional
Education Yes Ko to
Special Certifications  Yes No Yes
National Certification Yes No Yes
Target Audience University graduates Broad Bﬂ_}e_ad

+ Adhiete Traring Professcnal Preparation | Sprngfied Cofiege

SAF 5= 18

Injury Prevention and Management

* Immediate care and acute injury management
» Sports taping and bracing techniques

Rehabilitation and Performance
Enhancement

« Strength and conditioning

Medical Record

* Interview
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Athletic training

* Shadowing

* PNF (Proprioceptive,
Neuromuscular, Facilitation)

* Accessibility
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: Management of athletes
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Sports Science Support for the Sustainable Growth of

the Republic of Korea's Paralympic Movement
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Common Sports Injuries in Para-athletes and
Rehabilitation Strategies
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Common Sports injuries

Summer

-Paralympic Sports as of 2022
* Archery * Goalball

« Athletics * Judo

* Badminton * Powerlifting

* Boccia * Rowing

= Canoe * Shooting Para sport

= Cycling * Sitting volleyball

* Equestrian * Swimming

* Football 5-a-side - Table tennis

* Taekwondo

+ Triathlon

* Wheelchair basketball
* Wheelchair fencing

* Wheelchair rugby

* Wheelchair tennis

Winter
- Paralympic Sports as of 2022
* Alpine Skiing

* Biathlon

* Cross-country skiing
+ Para Ice Hockey

* Wheelchair curling

* Snowboard
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Anatomic Location of Injury
- Upper Limb

+ Primary Injury Site: The upper limb accounted for over half of
all injuries (50.2%) at the London 2012 Summer Games.

» Most Common Injury: Shoulder injuries were the most
frequently reported, making up 17.7% of all injuries.

» Consistent Trend: This pattern of upper limb and shoulder
injuries was also observed at the Rio 2016 Summer Games.

Shoulder Injuries in Wheelchair
Athletes

» most commeon site of injury for athletes who compete in
wheelchairs.
* Range of Prevalence:
= 19% across multiple wheelchair sports.
= Up to 72% in female wheelchair basketball athletes.
« Contributing Factors: While the shoulder is the most common
site of pain, some reports suggest that underlying C- spine
pathologies can contribute to these symptoms.

Sport-Specific Injury Patterns r;,,-rE\# y

« Beyond the Upper Limb
« Varying Injury Sites: injury patterns can differ
significantly by specific sport or impairment group.

+ Example: Standing Volleyball
* Foot and ankle injuries were the most common (21%).
* This was followed by the shoulder {18%), wrist and hand (18%),
and the knee (14%).
« Injury distribution was not linked to the type of impairment.

Injury Patterns in
Visual Impairment

+ Focus on Lower Limb Injuries

+ Sport: Football for athletes with visual impairment.

« Primary Injury Site: A 4-year study of Brazilian
footballers with visual impairment found that the lower
limb was the most common site of injury, accounting for
80% of all reported injuries.

« Other Injuries: Head (8.6%), spine (5.7%), and upper
limb (5.7%) injuries were less common.

Early Research & @

The London 2012 Study &

« First study (1992): Reported an overall injury rate
(IR) of 9.3 injuries per 1000 participation hours.
+ Limitations: This study was based on self-reported
symptoms and lacked sport-specific details.
+ London 2012: The First Comprehensive Study
» Scale: Captured data from 3565 athletes across 20 sports.

* Key Finding: Documented an overall injury incidence rate of
12.7 injuries per 1000 athlete-days.

High and Low-Risk Sports (London 2012)
T

+ Highest Injury Rates
« Football 5-a-side: 22.4 injuries/1000 athlete-days
+ Goalball: 19.5 injuries/1000 athlete-days
» Powerlifting: 19.3 injuries/1000 athlete-days
* Lowest Injury Rates
» Sailing: 4.1 injuries/1000 athlete-days
* Rowing: 3.9 injuries/1000 athlete-days
« Shooting: 2.2 injuries/1000 athlete-days
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Acute vs. Chronic Injuries

« Acute Injuries: most common injury type at recent Winter and Summer
Paralympic Games {Sochi 2014, Rio 2016, Pyecngchang 2018).

« Sport Variation: Differences exist between contact sports (more acute)
and endurance sports (more chronic).

+ Data Collection: Competition surveys tend to report more acute injuries,
while longitudinal surveys report more chronic injuries,

« Contrasting Trend: The Vancouver 2010 Winter Paralympic Games were an
exception, with the majority of injuries (57.5%) being reported as
chronic overuse injuries.

Health problems in elite Para athletes — A prospective cohort study
of 53,739 athlete days

A plrocs’.pecti\re cohort study of elite Para athletes over a 124-week
perio

=122 e)lite German Paralympic athletes (48% female, mean age 28
years).

+ A total of 438 health éaroblems were reported, split almost evenly
between illnesses (51%) and injuries (49%).

« Female Athletes: Demonstrated a two-fold greater risk of
sustaining a substantial health problem compared to male athletes.

« Experience Level: A lower risk of sustaining a substantial health
problem was associated with having more than 5 years of elite
training experience.

sl of Science sl Medicine in Spont 28 G30%) S1-527

Summer Games Diagnoses

+ Common Injury Types

» Strains & Sprains: A 2009 review of Summer Paralympic sports
found that strains (25%) and sprains (22.8%) were the
most commaon injury types.

« Data Limitations: Most studies used self-reported data, and
there was significant variation in the reported percentages.

« "Muscle Spasms": In some longitudinal studies of visually
impaired athletes, frequently reported, but their exact cause
remains unclear.

Winter Games Diagnoses &
Locations

+ Common Diagnoses

+ Most Common: Sprains (32%), fractures (21%), strains {14%), and
lacerations (14%) were most common at the 2002 Winter Games.

+ Sport-Specific: Fractures, contusions, and concussions are more prevalent in
high-speed, high-impact sports like alpine skiing and ice sledge hockey.

+ Upper vs. Lower Limb
= Similar Rates: The incidence of upper and lower limb injuries was similar at the
2014 and 2018 Winter Games.
= Speculation: This similarity may be due to fewer sports involving wheelchairs in
the Winter Games.

Injury and illness epidemiology in elite athletes
during the Olympic, Youth Olympic and Paralympic
Games: a systematic review and meta-analysis

+ 13 Paralympic Games

* Incidence Rate: 14.3 per 1,000 athlete-days (95% Cl 9.9 to 20.7).

. %T}ulative Incidence: 18.2 per 100 athletes (95% Cl 13.6 to

* Mean Injury Proportion: 15.9% of athletes.
+ By Gender: Incidence rates were similar between females (14.9)
and males (13.9).
+ Most Affected Body Regions (by incidence rate):
* Upper Limb: 4.5
* Lower Limb: 4.2
+ Trunk: 1.6
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Comparative Analysis of Injury and lliness

Rates Among Team USA Athletes at the

Tokyo 2020 Summer Olympic and

Paralympic Games
A

«Paralympic Athletes: The upper limb
had the highest injury rate (IR, 5.4
per 1000 athlete-days)

=The most common specific locations
were the shoulder and wrist/hand
(both IR, 1.8)

=Mo differences in injury or illness
rates were found, even in direct
comparisons between specific
analogous sports.

The Orthopaedss Journal of Sports Medicine, 13{1}

Ty HE0 Sarmemes

Figurs 1, catence.
Compic st Parstyenge (. Dots repemstnd abence tabe vakses. el Bary et B Cin

1821

A Comparison Of Injuries And Ilinesses Among Team USA Athletes At The 2024 Paris Games.

Ashley N, Triplett', Enic G. Post’, Travis Anderson', Olivia Samscn', Alexis D, Gidley', Heather K. Vincent, FACSM’, Amber T.

« Higher Incidence in Paralympic Athletes

+ Paralympic athletes experienced significantl¥ higher rates of
both injury and illness compared to their Olympic
counterparts.

+ Injury Incidence: Approximately 40% higher for Paralympic
athletes compared to Olympic athletes (Incidence Ratio [IR],
1.4).

« lliness Incidence: Nearly twice as high for Paralympic
athletes compared to Olympic athletes (IR, 1.9).

Medical Considerations for SCI
-Autonomic Dysreflexia (AD)

+ Definition: A medical emergency caused by unregulated sympathetic
nervous system activity after a spinal cord injury at or above the T6 level.

+ Triggers: Noxious stimuli below the level of injury {e.g., full bladder or
bowel, pressure sores) can trigger a reflexive sympathetic response,

L skin g. and

injury.

g above the level of

+ Management:
= Immediately remove the athlate from competition.
= Sitthe person upright and remove restrictive clothing.
- Find and remove the source of the noxious stimulus

Medical Considerations for Spinal Cord
Injuries (SCI)-Entrapment & Hypotension

- Upper v Entr pathi Wheelchair athletes are at
increased risk.
+ Carpal Tunnel Syndrome: Most common, with a prevalence over 50%,
+ Ulnar Nerve Entrapment: Second most common, affecting Guyon's canal or the
cubital tunnel.
« Prevention: Use a relaxed grip, padded gloves, and proper technique.
« Orthostatic Hypotension {OH): Oceurs in most SCI patients due to venous
pooling.

P Dizziness, ligh! ded , and potential fainting

- Prevention: Use lower imb ] as, binders, and

maintain hydration,

Medical Considerations for Spinal
Cord Injuries (SCI)-Visceral Issues

- Bladder Dysfunction: A common condition that may require catheterization.
- Complications: Increased risk of urinary tract infections and kidney stones.
« Signs: Fatigue, fever, discomfort, or an increase in muscle spasticity. These can also
be the first signs of Autonomic Dysreflexia.
+ Bowel Dysfunction: Athletes must maintain their regular bowel programs to
avoid incontinence.
* Management: It is crucial to time the bowel program to evacuate before
compatition to prevent impacts on performance
« Clinicians should counsel athletes on the importance of proper bowel and bladder

management.

Medical Considerations for
Cerebral Palsy

= Cerebral Palsy (CP): both wheelchair and ambulatory sports.

+ The condition covers a broad spectrum, and while some athletes may have
cognitive, speech, or sensory disturbances, others may have fully intact
cognition.

* Thermoregulation: prevent heat and cold-related injuries, as communication or
cognitive disorders can prevent them from reporting symptoms of intolerance.

« Dermatologic: Athletes with CP, particularly those in wheelchairs, are
susceptible to skin issues like pressure sores and skin breakdown.

* Prevention: Frequent position changes, padding vuinerable areas, and diligent
monitoring are key. Athletes with a pressure ulcer should not return to sports until the
wound is completely healed,
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Medical Considerations for CP
-Nervous System & Musculoskeletal

* Mervous System: Many athletes with CP have epilepsy.

= Stress can induce seizures, and anti-epileptic drugs can cause other
issues like vision problems and low bone density.

Musculoskeletal:
. G Muscle
higher risk of overuse injuries.
+ Osteopenia: Reduced bone density ts common, requiring assessment before
contact sports.

fead to poor and a

- Cardi reduced car ¥
energy than their able-bodied counterparts,

and use more

* Medications: Many medications are banned by WADA and require a
Therapeutic Use Exemption (TUE).

Medical Considerations for
Visually Impaired

+ Musculoskeletal: These athletes are
susceptible to acute injuries of the
lower extremities.

« Overuse Injuries: They are also at
risk for chronic overuse injuries
due to altered biomechanics, poor
proprioception, and loss of the visual
component of balance.

O

Common Medical Issues & Injuries

» Wheelchair Athletes: Prone to upper extremity injuries (rotator
cuff, carpal tunnel) from repetitive use. They are also at risk for
autonomic dysreflexia, osteoporosis, and pressure sores.

* Amputees: May have injuries to the residual limb or the intact limb
(e.g., plantar fasciitis).

+ Cerebral Palsy: Susceptible to knee, foot, and ankle injuries due
to spasticity and muscle imbalances.

* Visually Impaired: Prone to lower extremity injuries (ankle
sprains, fractures) from poor balance and proprioception.

Rehabilitation & Care

Rehabilitation Team & Care

+ Rehab Team: A variety of dical professi I g athletic trainers,
physical therapists, and surgeons.

« Goals & Planning: The rehabilitation plan should include achievable goals and a
progressive exercise program to minimize risk.

+ Treatment Nuances: similar to those for able-bodied athletes, nuances
exist. For example, "rest” for a wheelchair athlete can impact their daily life.

Spasticity: Spasticity treatment (stretching, medication, injections) should
consider its functional benefits,

+ Residual Limb Care: Amputees require education on prosthetic care, including
wound care and minimizing edema.

Rehabilitation Team & Plan

-« Integrated Care Team: They must be 1 in both
injuries and neurorehabilitation.
« The Classification Process: A team of healthcare professionals performs bath a
{ ing muscle strength, range of motion,
posture) and a functional evaluation (observing sport-specific activities) to
classify athletes based on their abilities.

+ Goal ing: A progressive, athlet ilitation plan should be
created with achievable goals, involving the athlete and their familyfcaregivers.

= It's crucial to minimize risks, as an injury can have significant consequences for a
disabled athlete's daily life.
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Treatment Strategies and
Prevention

= Overuse Injuries: PRICE! similar to that for able-bodied
medication, ice, and rest.

» Rest: For wheelchair athletes, complete rest can negatively impact their mobdlity,
transfers, and independence. Treatment must be a balanced approach that considers
both recovery and functionality,

+ Preventative Strategies: Wheelchair users often develop muscle imbalances—
tight anterior muscles (pectorals, biceps) and weak posterior muscles (rhomboids,
latissimus dorsi).

= Programs should include strengthening, stretching, and posture training. Other
modalities like ultrasound or corticosteroid injections may also be used.

Managing Spasticity and E
Amputation pe

provide b fits (e.g., with transfers and

ambulation). Treatment should consider these benefits.

= Initial approaches Include stretching, range of motion exercises, and splinting.

& i (e.g., Yor toxin inj; may be used for more

Severe cases,

Amputee Care: Proper care of the residual limb is essential,

« Athletes should be educated on managing limb shape, wound care, minimizing
i ing contr, and controlling pain.

= They should also be taught how to properly use and care for their prosthesis and
encouraged to contact their prosthetist with any issues.

Treating Athletes with Pain

+ Common Pain Conditions: Paralympic athletes often
have pre-existing pain conditions, such as shoulder
pain in wheelchair users, neuropathic pain from SCI,
or lower back pain.

+ Medications: Athletes may use various medications for
pain management, including NSAIDs, muscle
relaxants, and anti-epileptics.

Anti-Doping & TUEs

» Regulation: The IPC and WADA regulate anti-doping in
Paralympic sports through testing, education, and sanctions.

= Testing: Doping control involves urine and/or blood samples,
which can be collected anytime. Athletes are responsible for
knowing which medications are permitted.

+ Therapeutic Use Exemptions (TUEs): A TUE allows an athlete
to use a prohibited substance for a legitimate medical condition.
An independent panel reviews applications to ensure the athlete
meets the criteria.

RIS ypmaAR e (TUE) QMM

)

TR RADa EEY DeTEEMeRs SEEREE  STOWIRS SEOMESY WWEe i

[ e

sses=
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Conclusion and Holistic Approach

Tailored Treatment: Rehabilitation and treatment goals can vary immensely
depending on the athlete's disability, specific injuries, sport, and
equipment.

Knowledgeable Team: It is crucial for the medical team to have a
pret i di ding of all aspects of the treatment approach to
ensure athletes can safely return to their sports.

Interdi: i y C ation: The successful rehabilitation of a
parathlete is a collaborative effort, with each medical professionals,
including athletic trainers, physical therapists, and surgeons playing a
wvital role in helping the athlete achieve their goals.

Take home message

+ Injury focus: Upper limb, 58 007} 2hE 2510 3.4 RUA 02 S &
BY2 WAUCHAI YU £ 37 80%).

« B4 40| T ZAUIM O BEXE, W7] 2 Al HAS EHE BO-FS 84
(H% vs FIF),

+ SCL: @43 MeMaD), 42-2 BEAE 27 ® HA.

+ CP: JY.mRa-HREYE B BN, 7Y 0|58 F& N2 o,
* Rehab strategy: “2¥ R4"2C 75 2&8Y #8,

+ Doping/TUE: 9@ -FAL A2 & AH el e A TUE 2HI,

- Team approach: TE3-MAT RN %BE ches Bo| SEXW-CHAE 4y,
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1. Lee, J., An, S., Kim, O, Kang, G., & Kim, M. (2022). Test-retest reliability and validity of the Sitting
Balance Measure-Korean in individuals with incomplete spinal cord injury. Spinal Cord, 60(7),
641-646.

2.Lee, J. M., Kim, E. J., & An, S. H. (2025). Functional Performance Tests to Predict Limited
Community Ambulation in Stroke Survivors with Supervised Indoor Walking: Discriminative
and Predictive Validity. NeuroRehabilitation, 10538135251366659.

3.An,S.H., Kim,E. J,, Yang, S. P, Choi, S. J., & Leg, J. M. (2025). Comparative reliability, concurrent
and convergent validity, and predictive value of the 6-min walk test over 15 and 30 min patients
with subacute stroke. International Journal of Rehabilitation Research, 48(3), 187-193.
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Exercise Strategies for Functional Recovery Following Spinal Cord Injury
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Spinal cord injury Evaluation Spinal cord injury Evaluation
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Principles of effective training

Principles of effective training

al when achieving the goal
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Back Approach Training Using a Push-Up Bar(practice)

let, bath, commede and bed

Transfer
- The term ‘transfer’ refers to movement between surfaces while
ining a seated upright position

L
ox) wheelch

Side Approach Training Using a Push-Up Bar{practice)

Side Approach Training Using a Push-Up Bar{practice)

Initial swing (R} / Mid Stance(L)

Gait Training Using a Balance-pad / Step-box(practice)

P—
e —

Mid Stance(R) / Initial swing, mid swing(L)

Whealchair Training Using a wooden box(practice)

n iR B
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Strategies for the application of Propsin non-specific
chronic low back pain
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1 Chronic Low Back Pain

2 Props

Chronic Low Back Pain

3 Strategies for the application of props in
non - specific chronic low back pain
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Self-Myolascial Release Using & Foam Roller Pehvic Contral

Foam Roller Training

FORMROLLER

4Fgint Plank
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Pg Ba
Breathing Training Bridge Training

MAGIC CIRCLE
(Pilates ring)

MAGIC CIRCLE
(Pilates ring)

Thoracic Mability

4Point Alternate Arm & Leg [ift

raa

e

Curl Up [Assist)

e

Diamend Press (Assist)

Swan (Assist)

v
APaint leg it (Jaint)
—i VTR EE
Hip Abduction [Jaint) e
SOFT BALL T8 Y
Puivi:c_ontrutwuvcnwm] )
Hip Adduction

]

Pelvic Control

T i -iI i
Care Training
n | E E
Curl Up

2Point Plank + Core Training
P

SWISSBALL

SWISSBALL

Wall Squat

Hip hinge
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Breathing Training Hip Hirge /[ Squat Lateral Leg Lift
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Prone Alternate arm & leg lift

.—

4Point Plank

Ehin rhin

Plank

Thank you for your attention
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1. Seo YG, Oh S, Park WH, Jang M, Kim HY, Chang SA, et al. Optimal aerobic exercise intensity
and its influence on the effectiveness of exercise therapy in patients with pulmonary arterial
hypertension: a systematic review. J Thorac Dis. 2021;13:4530-4540.

2. Seo YG, Kim MK, Sung J, Jeong DS. Can exercise-based cardiac rehabilitation increase physical
activity in patients who have undergone total thoracoscopic ablation?. Rev Cardiovasc Med.
2021;22:1595-1601.

3. Seo YG,0h S, KimHY, Jang M, Jeon MH, Sung J. Effects of Change in 6-Minute Walking Distance
on Hospital Clinical Events in Patients with Pulmonary Arterial Hypertension: A Retrospective
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Personalised physical activity strategy utilising
continuous glucose monitoring
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The Role of Continuous Glucose Monitoring (CGM) in

Sports Medicine
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1.Bae S, Lee S, Min SK, Cho J, Kim H, Ha YC, Rhee Y, Kim YP, Ju Y, Park H.

Position Statement: Exercise Guidelines for Osteoporosis Management and Fall Prevention in
Osteoporosis Patients. Journal of Bone Metabolism. 2023.

2. Thapa N, Park HJ, Yang JG, Son HE, Jang M, Lee JH, Kang SW, Park KW, Park H. The effect of
a virtual reality-based intervention program on cognition in older adults with mild cognitive
impairment. Journal of Clinical Medicine. 2020.

3. Park H, Jeong MK, Park KW, Lee K, Kim S, Chae K, Park MH, Koh SH, Na HR.

Effects of Combined Physical and Cognitive Exercises on Cognition and Mobility in Patients
with Mild Cognitive Impairment: A Randomized Clinical Trial.
Journal of Clinical Neurology. 2020.
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Research on the Use of CGM for the Prevention and
Management of Obesity
and Metabolic Disorders

SOtCHS

ut S

Obesity and metabolic diseases represent one of the most pressing global public health challenges,
contributing significantly to cardiovascular morbidity and premature mortality. This lecture presents
comprehensive evidence for utilizing continuous glucose monitoring (CGM) technology as a behavioral
changetoolforpreventing obesity and metabolic diseases. With global obesity rates tripling overthe past 50
years and a substantial proportion of Korean adults classified as at-risk for metabolic syndrome, traditional
lifestyle intervention programs have demonstrated substantial limitations including low participation
rates and insufficient personalization. The CGM devices has dramatically enhanced accessibility, opening
unprecedented opportunities for preventive applications in non-diabetic populations.

This lecture synthesizes multilayered evidence including meta-analyses of randomized controlled trials,
the CGM cohort data establishing reference ranges for non-diabetic populations, exercise timing
optimization studies, and large-scale digital health interventions. Key findings demonstrate that CGM-
based interventions achieve clinically significant metabolic improvements in HbAlc and time-in-range.
Personalized exercise timing aligned with individual peak glucose patterns resulted in substantial peak
glucose reduction with high long-term adherence. CGM-guided immediate post-meal walking reduced
postprandial glucose peaks and recovery time substantially, while sedentary interruption strategies
demonstrated superior efficacy compared to conventional continuous exercise protocols.

The lecture will also discuss practical interpretation of CGM metrics in preventive contexts, application of
evidence-based exercise timing and nutrition strategies, and design methodologies forimplementing CGM-
integrated intervention programs. Real-world implementation cases across diverse populations including
healthy individuals, prediabetes, obesity, and elite athletes will be examined to evaluate effectiveness.
An intermittent CGM sampling approach combined with Al-based prediction models achieves high
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pattern prediction accuracy, offering a cost-effective and scalable solution. Critical limitations including
absence of interpretation guidelines for non-diabetic populations, sensor accuracy considerations,
psychological impacts of continuous monitoring, and data privacy concerns will be thoroughly discussed.
Finally, the lecture will provide actionable frameworks for cost-effectiveness research supporting high-
risk populations, methodologies for health program integration, and precision prevention strategies that
transform real-time glucose data into sustainable behavioral change.
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Education

Ph.D. Candidate in Medicine (Occupational and Environmental Medicine), Seoul National
University, Graduate School of Medicine, Korea (Dissertation in progress, degree expected Feb
2026)

Master of Public Health (Genetic Epidemiology), Seoul National University, Graduate School of
Public Health, Korea (2011)

Bachelor of Science in Medicine, Seoul National University, College of Medicine, Korea (2007)
Bachelor of Science in Microbiology, Seoul National University, Korea (2003)

Licenses & Certifications

« Board Certified, Family Medicine, Korea (2010-present)

« Specialist Certification, Obesity Management (Korean Society for the Study of Obesity)
« Certified in Smoking Cessation Treatment (Korean Academy of Family Medicine)

« Advanced Certificate, Sports Medicine (Korean Society of Sports Medicine)

1. Han S, Oh B, et al. Accelerometer-Based Physical Activity and Health-Related Quality of Life in
Korean Adults: Observational Study Using KNHANES. JMIR Public Health Surveill. 2024.

2. 0h B, et al. Physical Activity Patterns and Associated Factors Measured by Global Physical
Activity Questionnaire Survey among Korean Adults. 2020.

3. Lee CH, Yi GH, Oh BJ, et al. Mobile health, physical activity, and obesity. Medicine (Baltimore).
2018;97(37):e12345.

4.0h J, Lim J, Lee SH, Oh B, et al. Results from South Korea’s 2018 Report Card on Physical
Activity for Children and Youth. J Phys Act Health. 2018;15(Suppl 2):S409-S410.

5. Oh B, etal. Lack of health checkups hinders the diagnosis of chronic diseases during COVID-19.
BMC Public Health. 2024.

6.0h B, et al. Clinical Evaluation and Management of Non-Responders to Anti-Obesity
Medications: Pathophysiological Insights and Clinical Strategies. AOM. 2025.
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Osteoarthritis and osteoporsis in aging athletes
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Editorial Board, Arthroscopy, the journal of arthroscopic & related surgery

Editorial Board, APKASS (Asia-Pacific Knee, Arthroscopy, Arthroplasty, Shoulder and Sports

Medicine Society)

8ix




Knee Osteoarthritis in KOREA

Knee Osteoarthritis in General Population

Temporal trends in the disease burden of
ostecarthritis from 1990 to 2019, and
projections until 2030

* ‘whole joint’ disease
+ Pathologic change in all tissue

- Cartilage, bone, synovium, ligament, meniscus

¥ Cartllage degrad: ¥

P { | bone change

Guidelines for Osteoarthritis Treatments

Knee Osteoarthritis in Athletes

Recommendations for the management of hip and knee osteoarthritis:

A systematic review of clinical practice guidelines*

. .
. . .
.

.
.
. .

* Consideration
v Age and activity level
v'Pathomechanics
v'Goal
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Knee Osteoarthritis in Athletes

Is Participation in Certain Sports Associated With Knee

- o o
Baicciation WiH 08 oot O B4 T Pemwon % OA 04 T Peesen n Rae
™
s
'

Osteoarthritis? A Sy Review
= et Papaees. Faecreet et g
- o G
b

Knee Osteoarthritis in Athletes

Is Participation in Certain Sports Associated With Knee
Osteoarthritis? A Systematic Review
Uninjured contrals [l 1.3%

Uninjured nonolite athictes. [ 2 7%

Uninjured elite athietes [N 107

Injured ronoiite attietos IR 12 5%

Injured controls | - 4%
Injurod olite atriotes T, o

0.0% 10.0% 0% 30.0% 40.0%
P of Knee hritis, %

Participants, No.

Treatment of Knee OA in Aging A

thletes W

+ OA has No CURE

According to the experts....””

A EVERYONE shoutdreceive A A Ak A A 4

education to be activ reise s 8

Start with targeted rehab
and load management;
it's still the most reliable
path back to play.

%, SOME may benefit v
. drugs or injections A A A

i FEW nees AND

surgery

CASES

Thank you
for your attention.
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1. Kim HJ, Lee HR, Suh SW, Chang DG, Yang JH.Associations between flexibility, stretching habits,
and spine injuries in professional golfers: a nationwide, cross-sectional study. J Orthop Surg

Res. 2025.

2. Lee HR, Kim HJ, Lee S, Chang DG, Yang JH. Characteristics of spinal injury in professional

golfersin South Korea: a nationwide cross-sectional study. BMJ Open. 2025

3. Lee HR, Kang M, Park JM, Yang JH. Comparative Radiologic and Morphologic Analysis of

Posterolateral Fusion and Percutaneous Pedicle Screw Fixation for Thoracolumbar Junction

Burst Fractures. J Clin Med. 2025




DHATXOI0| ZOSF K=

Osteoporosis treatment in aging athletes
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#E4H - Anti-resorptive agents
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S84 - Anabolic agents
Yy &1
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. BRARY

1998,07,

S A=A = oy

101209,
Bazedoxifene
20mg

200011 2006,05, 200,02,

10mg

BOmg 10 mcg 150 mg

Alendronate

Ibandronate

Zoledranate

Denosumab
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Bisphosphonate

+ BPs bind with high affinity to hydroxyapatite in bone

Bisphosphonate
2| hydronyapaticed] RS 407 29

Bisphosphonate
- Well-known complications -

» BiBq A} (OMJ, osteonecrosis of the jaw)
v 2RO H| AT ATY0]= FAb: 1-10%
vELLLE N2 SH2| 81 1-108/ 102

H|EiY CRElE 33 (atypical femur fracture)
vris R, e T B

/¥eray HITE TIEE, 20} 0E

» HUSd
¥ Z& M 7H (Creatinine clearance < 30~35ml/min)
Y EOX
IR 2 SA AR E2 RO 2

What is Monoclonal antibody agents ?

Osteoclast inhibition mechanism

- Anti-resorptive agents -
« Tpevaiceeffects and to v mze mmMunogen'cty and s'de effects L ge
Bisphosphonate Denosuma'l;___ =)
e w)
L. :j,‘: L
Apoptosis by BP
Inactivation
Denosumab vs. Bisphosphonates Issue of denosumab
Osteoclast bone resorption inhibition - Rebound phenomenon after stop treatment -
Lo Spbphasetn Skt Denosumab ST Coie
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Issue of denosumab
- Rebound phenomenon after stop treatment -

= Principal concern: Rebound phenomenon

— FREEDOM-extension study
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Issue of bisphosphonate

Long-term treatment of bisphosphonate

Did not work bone remodeling process !
djt aver-suppressed osteoclasts

ATYPICAL FRACTURE

HIHY €| 23 (atypical femur fracture} L
- F/64, Alendronate 444 A2 -

HIHE HE|22H (atypical femur fracture) | ° Q)

- Need to know for incomplete atypical femur fracture -

X-ray findings

Mainly
Lateral gortical t

Change of lower limb
geometry

Issue of bisphosphonate
- Drug holiday -

Bisphosphonate : need treatment holiday

SHMH: x0YH2e| My

Teriparatide
Hoi 247 H AR, HE - MHT SH UL
BE ¥ NESNI HB ES

Romosozumab
sclerostin S5, §HY ST+E+ 4
12718 i 8 BMD Ha
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Treatment

Parathyroid hormone analogue

Wsually treat for up to 2 years anc

Teriparatide 1o o resorptive agen
Monaoclonal antibody against sclerastin
Romosozum Treat for 12 nronths and follow with anti- resorptive
ab agent

Human Parathyroid Hormone 1-34 [Teriparatide]

il P A At 5/ 41 .4 70
n o al T e 2000274004

Teriparatide : Osteoanabolic Effect

1 Gk of o Lok i int Fo1ESOSE M55,

Teriparatide

—— Bone formation markers
Peak
100 - - = =+ Bone resorption markers

Romosozumab: Overview

» Humanized immunoglobuli noclonal antibody for sclerostin

Bone forme

Bane resorption by altering expression of asteoclast regulators

Romosozumab
- Dual effect -
formed by
Resorption Formation and mineralization modeling
New bane matrix
by
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Anabolic window - Romosozumab

PEAK

Bone formation markers

TIME

Bone resorption markers

Critical issue of romosozumab
- Cardiovascular issue -

" ARCH: ROMO vs ALD o FRAME: ROMO vs placebo
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Science in action: Protecting athletes and
preserving fair play
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1. Clinical utility of salivary steroid profiling for the differential diagnosis of adrenal diseases.J.
Clin. Endocrinol. Metab.,in press (2025)

2. Machine learning-based classification of adrenal tumors using clinical, hormonal, and body
composition data.Eur. J. Endocrinol.; 193, 204-215 (2025)

3. Intravenous dexamethasone transiently elevates blood glucose levels and reduces pain after
TKA in patients with type-2 diabetes mellitus. J. Bone Joint Surg., 107, 1073-1081 (2025)
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Mass Spectrometry-Based Steroid Profiling for
Diagnostic Testing and Anti-Doping Analysis
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What are steroid hormones?

Physiological regulation of steroids
Steroid metabolism in human
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Steroid analysis in clinical practice = ' Chromatography-based serum and urinary assays
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inerested wemitivity
¥ The interferences of So-DHF, 5[-DHEF, 21 dcﬂ!)'F PP d I o
it the serum of RIA 4 found y it —
84.3%. 11.9%, 78.8%, 45.3% and 11.0%, e th Eepe meum =13
method were 2.7 times higher than the LC- us-uu:s
oL e s
3 B & ﬂ “ "
m_ i m-t“m
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Abnormal metabolic homeostasis of adrenal steroids

“Machine learning algorithm and selected features

Hormone tests for adrenal functions
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“Diagnostic salivary steroids in adrenal tumors

T Wi - E ]
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“Diagnostic late-night salivary steroids for CS-

Age (mean £ 50) Mredr  plang
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& Levels of late-night salivary sterodds

[ oty MmOC__ Cetoltimget]
s oy akn b
an un sty s
ks ) s a
an ass e a1y
wm am wwa s
i i san sy

[ S ———

Diagnostic salivary steroids for Al
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~Anabolic steroid profiling with GC-MS
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Athlete biological passport (ABP)

The A werful art ; al varlables owor tima to neve

-
al the effects of doping

BHUYEE WYHSR YR IESHYAE 2B S0 VYNER REE AR
HFNI o 5+ Hooe )OI S UE MW G THYM, AE MY 257 #4E
HNHOE XM THE GO, ) WU WEY T F O R WANND AN KL WHAY
olRe W2 wRes NN

6 Hematalagical motule (31°42] 84 2))
@ steroidal modute
& Endocrine module (42

PASSPORT

Athlete’'s performance passport (APP)

_J._Jk_d“_ T

P
—— 2
i Appication of the Athete's
—_— e—— Performance Pasapoet tor Doping
e Cantrok: A Case Report

:

;
st
_%, 9

——— enttication of doping
—— suspicions thrcugh artificial e o
inteligence-powered analysis on
athiote’s pertoemance passport in
Temale weightlifting

[————
. i

Mixed modules for APP

Quantitative steroid profiling using chromatographic separation coupled to mass
spectrometry provides a cutting-edge analytical tool and it has been recognized in clnical
i i Because, wing a multitude of analytes

represent the gold standard in this regard,

i

Bringing the igence pawered analysls inta the g
be ideal to suppart both preventing the doping activi ining athletes’ health,
’

&

9 9YIY

A

many thanks
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1. Yeo JK, Cho S|, Park SG, Jo S, Ha JK, Lee JW, Cho SY, Park MG.

SHAILXO)
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]

| Me7At A=t

Which Exercise Is Better for Increasing Serum Testosterone Levels in Patients with Erectile

Dysfunction?
World J Mens Health. 2018 May;36(2):147-152.
. Park TY, Choi MY, Kim DS, Yeo JK, Rajasekaran M, Park MG.

Correlation Analysis between Hypogonadal Symptoms and Changes in Body Composition

and Physical Fitness after Testosterone Treatment in Men with Testosterone Deficiency.

World J Mens Health. 2024 Jan;42(1):178-187.
3. Park TY, Choi MY, Kong D, Yeo JK, Park MG.

Do Strength and Anthropometric Size of the Lower Body Correlate with Serum Testosterone

Levels?
World J Mens Health. 2025 Jan;43(1):205-212.
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Anabolic steroid
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The Effects of Anabolic Steroid Abuse on Male
Reproductive Function

orHiQ
Ve EA
HiO|a
=1 |_|'I'
Anabolic? Androgenic? Steroid effects?
* "Anabolic”; compound that promotes the construction of complex *  The diagnosis of TD

chemical compounds from smaller and simpler ones.

*  “Anabolic effects”

apoiesis, bone density, size of heart, liver, kidney

* "Androgenic”; a substance having a masculinizing effect.

¥ Presence of symptoms assoclated with low testosterone
¥ Documentation of persistent low T levels

The concept of functional hypusonadlsrn is errlerslng 1vs organlc hvpogonadlsm]

f after Tx

There is a large percentage of men who need TTh who do not receive it
¥ Due to clinical concerns (devel opment i ardiovascular events)

Mulik RD, Lapin B, Wang CE, et al. ] Sex Med 2015,12-66-75,
Mtk RD, Wang CE, L

B, et al. Urology 2015:85:1382-1388,
Badllargean ), Urban RJ, Kio YF, &2 i, Public Health Rep 2015:130-143-152.

* Anabolic androgenic steroids [AAS)

N Engl ) Med 1996:335:1- 7, Am 3 Prysiot Endhocringd Meta 2000 23:154-E1

sed to the wider commur
f

s abusers are
Gl L Gl A, Do L .1 . S S N SOG40,

* Recomme friends, coaches or the

nternet,

to obtain physical or psychalogical benefits.

— AAS
Olympics
e {

re first banned for international competitions at the 1968

* Androgenic anabolic steroid modification
— Class A
* Es

tion of test tion

erone at the 17-B-hydroxy posi
— After injection, AAS class A are hydrolyzed by the body and become
metabolically identical to endogenous testosterone

— Cause liver toxicity and increase the production of liver enzymes.
South MWed J 200598 550-555.

- Class C
* Alkylati
— Structure, similar to those of AAS class B, such as the possibility of
oral administration, but decreases hepatic metabalism.

1 of ane of the rings of the steroid
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Classification AAS
: Tabie 1. Baskogal prepieties o the cosmmonly used anubelk srdrs-
+ "Testosterone-like” effect ok stewods IAAS)
— Wery potent effect = Sebstzata for ey
Large gaires in muscle st i armtization % alpha wduttane
ndragenic ratio close to 1:1, similar o 7 Toimamne + +
Beidenons . +
= High aromatization rates are also comparable to T g, . -
* Tastostenone esters, methyl testosteroen, efc Hertrittn . .
Metandenone .
+ "Dihydrotestosterone (DHT)-like” effect [‘*'“"““""“*
Very potent, but highly androgenic Madcbane
Inabsility to be ararmatized to estrogen folicbed
Cpmashalone . Avady $-alpha redeced
Stanaml +
Duandrone +
Trerbokone
* “Nandrolone-like” effect Banarcd
Highest anabolic/androgenic ratio L”I”‘*" -
Capable of reversing catabelic states [
= Most frequently used in AiDS-associated cachaxla ~ Setmnone
Tetahydrogesirnone
and severe burns -
Bandrakane esters and trenbalone iz siioia
P

Prevalence of AAS Abuse and Starting Age

= Overall lifetime prevalence of AAS use
— Men of 6.4% and 1.6% for women, Ann Lpkders
*  The use of AAS among men who attend the gym is estimated to be as high as
15-25% depending on the country and with an increasing prevalence.

3308,

el i S el 109791 54-58

= 2.9-4.0 milllon Americans have used an AAS at some polint in thelr lives.
Ur 1 Sports Med 1997:31:54-50,
— Maost AAS are obtalned on the black market (85.2%), with physiclans responsible
for the illegal supply of 7.4-21% of users Soute b

W 18:G44-R51, D ) Sparts

5082550555,

= AAS are generally manufactured by unregulated pharmacies

ble with unrey

asily abta

+ Unknawn quality or content
= 32.5% of AAS users develop AAS dependence

= Vast majority of cases of AAS abuse actually begin after adolescence.
— AAS use starts later than maost drugs, with only 22% of users starting < age 20,
— The median age of onset remained in the range of 22-24 years.

Reasons for unnotice of AAS addiction

* Public attention remains focused on AAS in athletes
— whereas the great majority of users are not competitive athletes.
Am ) Addict J018,23:371-377.
* AAS users are rarely sincere with physicians.
= 56% of users of AAS reported that they have never disclosed their
use of androgens to any doctor they consulted. am)adda 200423371377,

* Physicians rarely investigate the use of AAS when obtaining a
history
— thus missing the opportunity to establish an association between the
abuse of androgens and secondary pathology
= such as cardiomyopathy, atherosclerotic disease, neuroendocrine
abnormalities and psychiatric disorders. Addiction 2004;99-1180-11%4.

Patterns of AAS Use

* Elite athletes
- testosterone, stanozolol and nandralone

* Nonathlete weightlifters

- testosterane, e, 12, and nandrol

~ boldencne is a veterinary steroid

« Complicated multidrug regimens (called “cycle”)
- combining oral, transdermal and intramuscular preparations,
- progressively increase in dose until reaching 40-100 times

Cyie Mousking”) mvtl"'-i
[ 1T ]
r .
i ik ' @I
L i fd
Auraaireiacks (1 fung dwary ipbe Smy
i w0 St e
Corprave Vg

Patterns of AAS Use

= Stackers use supraphysialogical doses of anabolic steroids for 4-18 weeks, followed by a
drug-free period of 1-12 maonths,

Drug-froe period for minimizing side effects, promating the recovery of hormanal systems,

avoiding detection during competition, Pediatr Clin North Am 2002,49:435-461.
*  “Mass-building cycle”

= Combination of T and nandrolane with the abjective of maximizing muscle and strength gains

- “Cutting cycle”

Consists of combinations containing pot

the tack of estrogeni: Ivity [iess water,
+ “Postcycle therapy,”
ding antiestrogen:

t androgens, preferred for body definition, dut to
ind fat retention)

w hOG

Restart the production of androgens by the testicles Basic Clin Androl 2016,26:2.

Tari 2 Clmerris evmriacdioghen il ey the AAS et cormmmaney

T eterpretiine

kg el G A ar e AAS B e e “This condd

shtgmning ervebve. mining ool 38 Inpectable trpes s takisng Gomgesanas iended for vetarinary

Tapsring Eiadualy onsning 4n ARS dose o

il W B Sagy ot el

R he g dhose, o o the devg.

AAS arnd then gridually misirsiting the desepe o thy sasss deg 10
v prefinend anvant of t

i Pevios of
high AAS dose ave 3 Blamt” phiase, wheeras periords of ks AAS dons are s 'cruie” jlasse.

Other High-Risk Behaviors of AAS abuser

* The combined use of AAS and opioids allows the user to
continue training, despite muscle and joint pain
— Increasing the risk of musculoskeletal injuries
— Some develop opiates addiction

+ In particular, Nalbuphine Hydrochloride (Nubain) is very
popular among weightlifters.

— 29% of people who abuse both steroids and opioids started with

steroids and were later introduced to opioids by the person who

provided the AAS.
1Clin Psychiatry 200364:156-160.
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Adverse Effects of AAS

Effects on the cardiovascular system

+ Dyslipidemia

~ Low serum concentrations of HDL cholesteral

Circulation 2004:110:227-239,

— High concentrations of LDL cholesteraol

— In a Swedish study, which recruited 56 users of AAS

* lipid profile improved significantly & months after cessation of the steroid
abuse, suggesting the reversibility of this alteration
I Stercid Biochem Mol Riol 2011:127:295-300
* Hypertension
= A cross-sectional study, comparing current and former AAS abusers
and controls,

) Hypertens 2018:36:277-285,

« current abusers exhibited increased 24-hour systalic blood pressure, while
baoth former and current AAS abusers exhibited greater aortic stifiness.

+ Thrombosis

— Alterations in the lipid profile and erythrocytosis secondary to the use
of AAS contribute to the increased risk of thrombosis

Endocr Rev 2014:¥5:341-375.

Effects on the cardiovascular system

* Increase in coronary atherosclerosis, and the severity of
atherosclerotic disease was strongly associated with the
cumulative duration of AAS use.

— Long-term use of AAS is associated with cardiovascular toxicity
characterized mainly by myocardial pathology and coronary

artery disease, Chreulation 2017;135:1991-2002.

* When clinicians encounter young or middle-aged men who
present evidence of unexplained LV dysfunction or
premature coronary artery disease

— Cardiotoxicity due to AAS abuse should be considered in the
differential diagnosis.

Neuroendocrine effects

* Suppression of the HPT axis, causes testicular atrophy, decreased
endogenous testosterone production and reduced spermatogenesis.
Curr Cpin Endocrinel Diabetes Obes 2018:25:218-223,
— HPT axis can be suppressed for months or years
= Some individuals may never recuperate normal testosterone levels
= This condition is known as anabaolic steroid-induced hypogonadism (ASIH)
Fertll Steril 2004,300:1273-1279
* Ina cross-sectional study, comparing 24 former male long-term AAS users,
who reported at least 2 years of i ic use of androgens and
discontinued androgens at least 3 months before the time of evaluation,
with 36 comparable weightlifters, but not androgen users,
Addiction 20157110:823-831
= Former AAS users exhibited significantly lower testicular volumes and lower serum
testosterone levels, with some displaying testosterone levels below 200 ng/fdL,
despite abstinence for 3-26 months,

mar wsers exhibited significantly

r soores on the HEF sexual desine

Neuroendocrine effects

= Higher proportion of particip with dep fatigue, erectile
dysfunction (ED) and decreased libido than the control group, even after 2
years of cessation of AAS abuse, PLoS Cre 21161160161 208,

= The i of p 18 RE! YPOE: ism remain
incompletely understood. Curr Opin Endacrinel Diabetes Dbes 7018:25-718-223
= Some cases can be attributed to the incomplete recovery of gonadotropin function
and consequent hypogonadotropic hypogonadism

dividuak & by

Same § . , despite normal or elevated levels of
LH and FSH, suggesting that they may have suffered direct damage to Leydig cells,

— Some may still exhibit normal pitultary hormones and testosterone levels, but still
exhibit functional symptoms of hypogonadism

ent of targel organ resistance due to do lation of

Reproductive system and infertility

+ Inhibition of pituitary secretion of LH and FSH by AAS suppresses the
production of and sper leading to male
infertility.

* Oligozoospermia or azoospermia, associated with abnormalities in
sperm motility and morphology. Clin 1 Sport Med 2010,20:475-481.

* According to most reports, sperm quality tends to recover
spontaneously within 4-12 months after discontinuation.

— Negative effect on semen quality may persist for longer periods.

* During the use of AAS, serum androgen concentrations may be
supraphysiologic high,
Hypogonadotrophic state decreases the intratesticular testosterone
cancentrations, necessary to maintain normal spermatogenesis.

BIU bt 2011108 1860-1865,
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Reproductive system and infertility

* XYandch ne 1 and 9 di i
= Suggesting anomalies In the melotic process and genetic damage among AAS users,
1 Agsist Reprod Genet 2007:24:195-198.

*  Serum inhibin B and AMH {Anti-Millerian Hormaone) decreased markedly
among current AAS abusers
Cumulative duration of AAS sbuse has be
bevels of inhibin B and AMH
* Extent of AAS

n strongly associated with decreased

egard to recovery of spermatogenesis
mpairment of fertility,
PloS One 2015110161208

= Patients may be actively treated, hCG, hMG, or even recombinant FSH.

Basic Clin Andrel 2016:25:2., BJU Int 2011;108:1860- 1555,

Restoration of fertility has been reported even in situations of persistent
azoospermia up to 5 years after interruption of AAS

Neuropsychiatric effects

*  Association between long-term exposure to AAS and brain morphometry
= 150 participants (82 current or previous users vs 68 nonuser controls), underwent
MRl scans of the brain

antly smaller

The frantal, parfatal, tompe
consumers than in thort-ten

| and octipital cortoxes wern thinner in long-term
UMErs ol Pupshdatry JOLTN2: 294302,

* Reduction in orbitofrontal activity could explain the lack of inhibitory control,
resulting in aggression and violent bek drug addiction, and obsessive-

[ Isi isorder asac e of androgen ¢ i
JCogn Meurasc 2000;22:2357-2368.

* 10,259 high school participants investigated the impact of AAS abuse on
mental health
Associat

with problems of anger, anxiety, depres

More fikely to tak n 30%

Scand | Pubic Health 2071:4% 555562,

Effects on other organ systems

= Painful breast enlargement, or gynecomastia
— Up'to half of all abusers
— Due to an imbalance in the testosterone/estradiol ratio
~ Symptoms may appear in the pestcycle period
* gdue to des ASIH tlon of hiG a

5 wation of the s
atization, Featil Steril 2014;101:1271-1279.

¥ te ar

= Supraphysiologic levels of plasma androgens stimulate the production of
erythropoietin and can lead to clinically significant palycythemia,
= Increase in plasma viscosity may be a factor that contributes to adverse
cardiovascular events

= Damage to liver tissue due to AAS abuse
— Impaired function, liver cholestasis causing jaundice, peliosis hepatis, and
increased risk of liver tumars. Endocr v - A | Adddict : 1.

= Orally active 17a-alkylated androgens

= Acne and male pattern alopecia

How to Manage Androgen Abuse?

* A key question when caring for this kind of patient
= Whether the patient really wants to quit using AAS

= Al AAS users should be questioned about anxiety and depressive
disorders and alcohol or illicit drug abuse

= With appropriate referral for treatment, as these conditions are usually associated

* Baseline hormonal panel should be obtained and the patient should be
advised to discontinue all AAS as well as any self-administered auxiliary
drugs and supplements. Fertil Steril 2014, 400-1371-1279.

=  For very symp ic pati . a d-week d course of injectable or
transdermal TTh
—  May be necessary to ly Improve with ympl

* A SERM such as clomiphene citrate (25 mg every other day), should be
administered simultaneously with TTh
= In an attempt to restart the HPT axis and ultimately increase intratesticular
testosterone.

= If a poor jotropin or T resp is

= If ad Tandg i in levels are

How to Manage Androgen Abuse?

* Serum hormone levels should be assessed again after 4 weeks of TTh

and/or SERM.

s dotected

4-week course of hCG (1,000-3,000 I, 3 times per week] simultaneously with
daily treatment with a SERM at the initial starting dose.
Feril Steril 2014,101:1271-1279,

+  If gynecomastia appears during the use of hCG

— Anastrozole or tamaxifen can be started,

+  After 8 weeks of hCG and adjuvant treatment, hormone levels should be

assessed again. Fertil Sterll 2014:101:1271-1279.

hisved

= SERM can be reduced to 50% of the star
through weeks 12-16 or until target T leve

dose in 10 weeks and continued
& detectiog.  Feril Steril 2004 101:1271-1279.

+ Iftotal T remains low and the patient remains symptomatic

Primary testicular failure is likely and recovery may be limited

Summary

* Most of AAS users are not elite athletes and these drugs are easily
obtained online.
— AAS abuse ks a considerable public health issue

= There is no reliable test to diagnose AAS abuse.

= AAS misuse and abuse lead to adverse effects in all body tissues and
organs.
Hypogonadism, infertility, cardiac impairment, neurodegeneration, corenary
artery disease and sudden cardiac death

= Hypogonadism and infertility are frequent findings in AAS abusers and
need to be taken into consideration when AAS use is suspected,
A standardized protocol is needed to Improve the infertility and
hypogonadism,

= More clinical research in this regard is urgently needed.
— Korean situation (prevalence and cases of complication)
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1. Yi JY, Choi H, Kim M, Jeong Y, Hahn JS, Son B, Park HH, Sung C. High-throughput multiplexed
gene and cell doping analysis through CRISPR-Cas12a system integrated with blood direct
PCR. Sci Adv. 2025 Jul.

2.YiJY, Park S, Kim M, Jeong Y, Shin H, Cho Y, Jeon M, Oh MK, Sung C. Emerging wound-healing
injectable polydeoxyribonucleotide: potential as a prohibited doping method and its simple
detection via CRISPR/Cas12a system. Int J Biol Macromol. 2025 May.

3.YiJY,Ryu J, Jeong Y, Cho Y, Kim M, Jeon M, Park HH, Hwang NS, Jeong HJ, Sung C. One-step
detection of procollagen type Ill N-terminal peptide as a fibrosis biomarker using fluorescent
immunosensor (quenchbody). Anal Chim Acta. 2024 Aug.
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8 1! Lab of mas-oping, Ciotech & 15

'WADA accredited laboratories in the world
[30 labs from 28 countries (2 labs in Germany, USA, and Spain)]
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19th Asian Cames
Hangzhou 2022

PARIS 2024
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Tokyo 2020 + 1 Olympic and Paralympic
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¥ Lab of assi-Voping, Dicsech & M5

Beijing 2022 Olympic and Paralympic
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Anti-Doping analysis : Initial Testing P dure (ITP) & Confi Py dt

Chromatography-Mass spectrometry
(LC-MS & GC-MS, >90% substances covering)

s = 51, Anabolic Agent
with SPE & LLE 5 ep 3
[ Relatod Substances, and Mimatics

Vs = =
wano Lcus [=] 53, Beta-2 Agoniuts
- with SPE {— 4. Hormone and Metabolic Modutators.
: L L_ =5, Diuretic: A
iw b= 56. Stimulants
| with LLE T 57, Narcotics

T E e . Bio-dopiqg x <‘10% s_ubsta_nces
| 1. Alcokol {MNucleic acid, Amino acid)
\ LC it Dhlute snd $hoot|DnS) P ety Blockury

(hGH), Blood doping, etc

poletin (EPO),

Lance Armstrong (USA)

>

g M1 (Blood) & M3 (Gene & Cell)
[ — ” 1 ab of asd-Goplng, Dlotech § 45 "
ERAs, hGH, Bi s, hCG, LH based techniq Erythropoietin (EPO) ptor Agonists (ERAs) analysi
In]
HRP,
Decton by heep o f
gtk antilxody ! |'~
5 ® - |
Pl eyt | | '
= -
Dual Y, ich-type system (ELISA) R it
11 Lab of mesi-Toping, Ciosech & 15 w Vi Lab of ns-Coping, Dicsech & 105 20|
Erythropoietin (EPO) ptor A (ERAs) analysi Fully -hCG, hLH
- r 4 . o
g |
['_ Positive | | —i
rieleiEinBE |] Negative I —_—
Cobas ed11 Immulite 1000
- ing-based ig (Roche) (Siemens)
al | ~ Gel electrophoresis (protein separation),
L L then immunoassay (detection)
RIR=SE =N
" Lat of ans-Doping, Dicsech & 15 n Vi1 Lt of - Doping, Dlcsech £ 15 22|
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fields of Bio-Engi in anti-doping

Nucleic acid CRISPR Platform
(DNA, RNA) *
Amino acid Antibod S0P
{Peptide, Protein) " ¥
Small molecule Mass spectrometry Accreditation
(Chemical, drug)

#" Lab of ansi-Doping, Dictech & 15

23

fields of Bio-Engi in anti-doping

1 FUEAE RN 48 K UM, B2 S SRRY P AP

2. HIMDA: CRISPR 7T RENEN #4990 A8

L -

B M Pl AR W N - R

O et
e

#" Lab of ansi-Doping, Dictech & 15

M3, Gene and cell doping is strictly prohibited by the World Anti-Doping Agency (WADA)

The first drugs found in 2024
> cONA-based plasmid genes
» Unknown climcal resuits and data

& batter athletic
both mANA and

[DNA gene manipulation and control

[pumm..mcﬁo. o, GF, etc

J

r, there is ly no methed in anti-doping laboratories

¥ Lab of ansi-Coping, Uicsech & M5

25

Analysis techniques for Gene and Cell doping

ing-based methods -> require massive sample preparation
~Target-enrichment for specific sequences: gPCR, gRPA, ddPCR
~Long-read sequencing: WES, WOS

Muttiplexed CRISPR-based methods -> crude samples can be applied; raphd
and simple

~Targeted nucleic acid detection: SHERLOCK(Cas13), DETECTR(Cas12),
HOLMES{Cas12)

“11 Lab of as-Coping, licsech & 15

Class Il CRISPR for DNA targeting diagnosis
Action mechanism
spdCas8 Piseranapmna
== :‘—._ o

DAA binding protain cust
. o e T

:
‘fr

Pt et ISR S R 1 T 1 85, S S

#" Lab of ansi-Doping, Dictech & 15

Result and discussion

Part 1

CRISPR/dCas9-based high-throughput gene doping analysis (HIGDA) for
exogenous human erythropoietin gene doping detection
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DCC d=X|H

L T I O D
X N < o I

= -
=

2 Cotorimatric analysis using HRP

3. Double conk

5. Sansitive 1o detect 2.5 copies of the exsgenous EPD gens

#7 Lab of ans-ioping Uictech & 15

HIGDA uses two dCas8/sgRNA (RNP) that target different exon-exon junctions of EPO gene

Vi at o, Falants, FOF0 dom EISAITAESE, do W0 IOV) talantn 023 ESS.

Optimization process of HIGDA

urgcﬂng SgRNA binding test:

. exogencus 2. Target binding time optimization: 10 min
sgRNAT, sgRNAZ, sgRN s

e ]

T S

3. Optimization af biotin labeling reaction for dCas8
via maleimide-thicd click chemestry

T A e J — &

L ..

#7 Lab of ans-ioping Uictech & 15

VLY AT, Kakantn, 1D TS5, st S0V Tadwtn 023, PSS,

30|

Blood direct amplification enabled target amplification within 45 min using whole blood

Results of

e ﬁ
-
EndoEPOL BT n‘i e B - - —“&‘
=k . -

[
2 Contrigation a

plification

b g e TP i)
Bt W B oMo

5 P o s o skt e g #50 e
408 45 PR o 31 o o 02 150 e e
s e ot i Y

#7 Lab of ans-ioping Uictech & 15

0 50 1)

VY At Lakantn, 1D 3185, st LSOV tadntn 2023, S,

kL

HIiGDA d d 2.5 copies of the EPO gene within 90 minutes from whele blood
HIGDA
H--—
.| Simitar signat ]
trends -

T o W e W owow

sane v

LOD wio PCR: 12.3 1M (7.41 = 10 copies)

The matrix effect was found to be minimal,
rogarcieas of the use of blood samples
with GONA

el
kit

# Lab of ans-oping, lictech & 115

VY Al Kakantn, FITD e IS S4E5E, e K SNALY et 2003, EM255.

32|

Conclusions of HIGDA

HIGOA,

aPCR*
Hane Sample treatment DA extraction
Fuorescence
Colorimetric (HRP) Detection method (Taghtsn}
2.5 coples Senshivity 20 coples*
50 min Assay time >3hr
25 capies, gene doping

guidelines st {10 coples) by WADA.
-Blood sampées without tho nood for preprocessing allows for

+Future chalierges Include validating lts practical appiicability
using animal models and transitioning to & multiplexing assay for
differant genes.

VY ot Lakantn, 1D 3185, st LSOV tadntn 2023, S,
33

b of mes-oping. Diosech & M5

Result and discussion

Part 2

CRISPR/Cas12a-based high-throughput multiplexed gene and cell doping
analysis (HIMDA) for simultaneous gene doping detection
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HIMDA utilizes Cas12a harboring target-dependent fi porting system HIMDA detected 2.5 copies of 4 exogenous doping genes spiked in whole blood within 2 hr
- Bload direct multiplex PCR opt - Cas12a reaction time opt: 30min - crAMNA specificity test

1, Multipherng for both PCR and CRISPR.

Ty

Caw78 reaction wih crss PCR product

3. Varsatse application with
programmabie crANAS and mutiples
e

A, Accue s anatysis platform divided inte
serenieg and confimation Eroces

o

ko siowct et P52

s, T e
i i et ey el b e
e oo At b W
A o, S v, S St P AN, B K LS TS, Y o, B, T8 S P INPE AT T I, G VR AAT T
% 35 ¥ Lab of andi-Toping, Dlotech & 1S 36
Cell models ﬂﬂ'ﬂﬂﬂ doping !.ﬂ“ were developed ugl fection of HEK293F cell line In the cell models, single cell with the transgene was detected by HIMDA

u G
o . i
—_— wr o

o et v n
- i i .
- | T Teanafipction efficimcy £(%) = ST :

:'| A SO5-PAGE anatusis

— T

—

3% G Control

GFP-tusioned target doping gene

et |
i |
T
o~ BE3%
29 i
e e e PR 1 s 0 oo i 3 e A i, 3. b Bt £ 1 2 e 130
v e ¥ 3
et s
0, S, SO Bed PN S AEAL d H1 SEN S e 11, L R e TR L e e A T
1 Lab of aes-Doping, Dicsech & NS a7 #7 Lab of aes-Doping, Tiotech & 15 38|
Fragment pattern analysis of HIMDA identified the single cell carrying the transgene Conclusions of HIMDA
Before Cas12a cleavage After Casi2a cleavage
Exogancun dapeng gone cabires CA) ot o
s PCR (phly wr PCR foopty w PCR )
-t oo 28 1
o G na 23 '
EPo 3 Ei ] 1
saer B 23 '
1. HIMDA successiul el singie-co w2 .‘M»uc...—aafoewanwuwlnw
Casi2a-criRNA chiavage site potentlal targets using & Ll of whole Blood, in o B0 minutes of anatysis time.
- . 2 Both cell DNA and cell-free DNA could be ampificd anid detected in HIMD A due b0 the use of whole
= 3 e Lo o] béoad in the blood direct PCR process.
T ERRs T T ERASEGARATANATART a Gesign, high and
o SEERABLAT Surans detectian shawed HIMDA's appicabslity in anti-doping laborataries
Teasr H

VT pe o 508 e, 78 o IS aat . o K0 S NN TS P 0 505 A, 2075 ol NS0T, 308 10 DR I P
11 Lab of ansi-Toping, Diotech & 15 30 #11 Lab ol e Toging, Dictech & 1S 40
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Lab of anti-Doping, Biotech & MS

1 Lab of ass-Doping, Dictech & 1S a
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The 67" Autumn Conference of Korean Society of Sports Medicine
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Gender-Specific Approaches in Sports Medicine
for Female Athletes
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S UHSER olDtelst ofstat shf

MU olDtehst Qiatolaketat AAp

MU olDtehst Fsolate shit 4

=Q #Y

ChgrATIX O8] SAT QIS EH2| 9218 Zhit
CHeHATXO[8t3] Ol AT I2lS] 9I2)
S=CTUTIQIIS] (KADA) (IZSHALREA (TUE) gl
Lz B 2HALS 9l

et AR B olets| sha9i2is] 9/
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1
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1. Kwon J, Kim SH, Lee YH, Kim Tl, Oh JH. The Rotator Cuff Healing Index: A New Scoring System
to Predict Rotator Cuff Healing After Surgical Repair. Am J Sports Med. 2019 Jan;47(1):173-
180.

2. Kwon J, Lee YH, Kim SH, Ko JH, Park BK, Oh JH. Delamination Does Not Affect Outcomes
After Arthroscopic Rotator Cuff Repair as Compared With Nondelaminated Rotator Cuff
Tears: A Study of 1043 Consecutive Cases. Am J Sports Med. 2019 Mar;47(3):674-681.

3.0h JH, Lee YH, Lee TH, Jang SI, Kwon J. The Natural History of High-Grade Partial Thickness
Rotator Cuff Tears: The Conversion Rate to Full Thickness Tears and Affecting Factors. Clin
Orthop Surg. 2020 Dec;12(4):514-520.
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Understanding Sex Difference:
Physiological and Anatomical Considerations

« A 0184 (sexual dimorphism) HE Q|84 (Sexual dimarphism)
+ SE OE 2212 0| (sex difference in skeletal geometry) .

- S 02 EZE8E 20| (sex difference in collagenous, cartilage,

and bone tissue)
- HEM 02 4218 H 30| (sex difference in physiological mechanism)
* RED-S (Relative Energy Deficiency in Sports)

A= 0| H (sexual dimorphism) A= 0|2 H (Sexual dimorphism)

103
W,

T
]
o
1=}
o
.
m=2
o
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A 0|84 (Sexual dimorphism)

200 . 100
180 ;T_—‘E'__{‘ w0
180 "0
ey /T s 7
1220 - L]
L ra M .
/( T G e
[ /.f E ——cmwegn | ¥
T =% 124 i
20 10
) o ; 10 IIE 20 50
Age (yr)

Waeight ikg)

! 14cm

112.Skg

2HISEl 20HITLX]

Xt OhO1 2t O1X}HOLOI 2]
& o E'?-Jﬂ:gé Iiil

(2000 OI= CDC)

A3 0|84 (Sexual dimorphism)

-2t M SZ (general

SE0 OE 239 X0l

HE0ll IHE =2 xto|
= ZE/5 Hol

+ BEHE (Pelvis)
cBEES o] $10|7t IR S = oo
< 0{&2 BEIE2 S HEEEE B0 o2 [k L 22 (wide
and shallow pelvic cavity) & JHA 2 S

-

EUMAL SRR

HE ol CHE =22 xtol
& Zey2 7o/

« P (Pelvis)

s (¥

g
L B2 dE 2% HilEZ 2
(Pelvis inlet) (small and heart-shaped) (wide and round-shaped)
EUME s 50 e

HE0ll ME =22 xtol
= Zae Zol

+ BEHE (Pelvis)

AtAl

=~
wa oid
XM (sacrum) | 1 S (long and narrow) %1 WE (short and wide)
Helm y B OwEE (less flexible) H F& 8 (more flexible)
EUMAC SR 50
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HE0ll ME =22 xtol

HE 0l ME =22 xto|

= ZEe Zrol = 37/8 ZFo/
+ BEHE (Pelvis) ‘r ? + ZZ (Long bone)
‘ | \ﬁ - HEl = (Femur) ('
u, & - -
" ’*K'/ RS
4 3 FEEELD v EENEED ol
i L FEELEE] = 465mm | 435-465mm | < 435mm
Fa& (ilium) BD SHH OIIE BHY UHSD Spe BEY (Di. of the femoral head)
— ftsgh and vertical) fuide and less ertical) THEITF 2 W0I (Bicondylar width) | = 76mm 74 - 76mm < 7amm
E2 angle) 075" 20-100° TIE@S Z0l (Length of femur) | = 430mm 405 - 430 mm < 405mm
EUMC g E EUMC g E
A THE 222 0| et incrad ek Femend HY0 meE 22| xHol
e Tof & 2o/
MEALE FEMALE
COEE A2 * CHEIAFS 2} (Q-angle)
(femoral neck anteversion) \ l‘-.
cHAEES {a.merior superior iliac |
spine, ASI ‘ﬁlﬁllid ) H Ea pAE]
Ee= 2 | = Z & (tibial wberosi )m = s =
e la <S o= MOl 012E 2t ¥ i
Ry ek 010 HAEC BIROZ 4.5
=S80 g 1-10 o) L] = e -
S Jta E=0rEl0l U o | cog s

EUME s

HE 0l ME =22 xto|
F&go ol

« S22} (Carrying angle)
AN HBO| 0B AT

=0 gﬂs 105, O =04
H EE -15 RS 2E 2y

«Gid0l SHU HI B25 %
jeHSaus 2y

EUME i E e

HE 0l ME =22 xto|
F&go ol

- 2201 2 32,

¥
cEBERBE WSO NLJI= B AT T
0l &H AH=E 2 UL EASET (cubital -
tunnel syndrome)0l 2 45171 412 v A

R IDEHNE T BE O P

LE=E0 2 mas

EUME i E e
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=

npes

L

EUME s 5

Collsgen

Collagen types L LY

i, v

s LWV
Bane

Tendons and ligaments.

| | Collagen rypes L 1LV

A0l TE 222 X0l
FE9 20/
CXENOIHI I SEROS B Agol O & sH 10|
s = T I I EEHO 2 LSi:x difference in collagenous, cartilage, and
: : . (valgus force)Ol JFHE 25, one tissue) ) >
y 5 28 &Y (ulnar neuritis),
(] ¢ S2HEY (Nlexor tendinitis), LA
- SSSOMH &4 (ulnar
collateral ligament injury) Ol

T T T T T T Egi‘ # ﬂ%

| = | Ty oo |‘|;-_‘| [rr— |m.....§-.._.w.|
o e o o e e o 2HE0| 2 AP, 01218 =4

b S FE0 BT
BEL 230 8

EumceanEns  (valgus stress on elbow)

1. Ect (collagen) . Heartvalve | 1. Ect (collagen) T

» .| @ — /5
Skoletal muscle| Blood vessels Contal cartilagn !
<= | [ ﬁ «HE A OREHRE | Colagen types LILII

« QTS HIE 2 OIE ot [ 1 ] olOi Oic] 2& ==E ¢ ] e

(extracellular mawix) S 24 | R ey A 48t UAS oM = :ﬁ-:‘>

Sh= =0 DX Gy S Rl

(structural protein) -1 _— .28 1] Coltagen types m.0C X

JHX OFE (subtype)0] 2L
LHL I IE ol %1[)

= R
H 2l go-90 8 j:l'Il%l-E } Collagen types | 1, 1 Ad T
A Coltagen
: rypes L IL 1
e pTe

EUME ciRssws

1. Ect2 (collagen)

EUME s 5

e COB S0, IS TR 2

' S L1017} S48 2450

L e S2 oo ol Hish 01 &0l
sl N N EEEEEN R EE

2. 8= (Cartilage)

EUME s 5
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nin
40
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>
HH
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lo
1ok
0x
g
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2. 812 (Cartilage)

—EE 0/
A0 IS 2E S BES M0l= 0S| (9 184 UM SFE
OIS, 02 WA 0% XOIDF MEHE

T EF-CE

ac
0x
|
2
0z

- 028 A0l = SIS, MBS, Y 85 S, S QLEE
e 0lR0 = S&ctH #olg

2. 812 (Cartilage)
LHAF (metabolism) Sf 0/

« 0= GIOH0H HIGH 2= =F0I
BEHN S48

d2 s2 od a0

cHE ZAN U= L SER 8
Xl (sex hormone receptor) 2 = ol

of
Hich 92 =& A8 SCIHIE

H4S2E20
B AR EUMAL S5 50
3. 2 (Bone) 3. 2 (Bone)
«0lEg2 S M8 SHM HIE SN MEE 2%, OFES D0
22 20l H SN HEH #AEIE HHY 20
0L, 2=t 20 EHE G210 2 E3E SHE
« 2Bo FEH 0|2 22 M4 S HAXNOZ 304 IS0 FCH
9 Aalo XHOI0) JjolE

UG s 5w EUAC AaREwe
3. 2 (Bone) 3. 2 (Bone)
i
H
«LIOIJ SN 8 BERY B A B2 WHEN B
HIO 24810, 2 20| & It EQE%]?—.T‘. U
b=
; AN HIoH E4=0t 50
- ol4e) B2 HADN O SAY i Lol 2o Heth 21e 0}
s S229 A% BN = ZAoHH F02S
FEN SRR S E (osteoporosis) 0] & &4 &
7
) H
m‘lm
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coge 280 i BUZS
0 0] 8534

EUMAC SR 50

3. = (Bone)
e s mm
o (1A (0B AT
Thalinted | Sl E- L
Eucpan o G R e E—
Prirvalence ol cbeporoa Primalarca hosmacpeiots

«olgE el b fEEﬂiﬁig
= 2| &0 oF -3 B0 Jt

d80l O d2l&d X0

(Sex difference in physiological mecha__nism}. ot

1.4 SE22 (Sex hormone)

?‘

3533

EUMAC SR 50

o vk
Sex Hormone Production in Men & Women ﬁ il g

qaggqpn v
(i nrﬁo%{'.% s testosterone) 0] 25
E

=
35

A0! HISH
(estrogen) O] =

“'—t

2. 223 A (Musculoskeletal system)

sd2 i Bioh Z2U=el
BASHO LS 4 kg, .
0 21kg). Oledt Ol 31 _
EoENC s BoE, § ¥
=%
- @20 140l= A0 b é =
o 4NN USRS § -
- a7-_ojmo @HAM0 s £ Y
0| HIgH 40% 2 = o
BN - 0iAe ZaA2e0l o
Ol I3l 330 it A
EUMALC SR EwH

2. 22& | (Musculoskeletal system)

EUMAC SR 50

20z
Bile
o
124
0
anm
o
0
=2
=

0
Lo
g
ot
ol 1
=l
il
2
=l
]
i)

o
-
=2
z
3
w

%J&grﬂﬁ
=

10

£

Of

e

]

oo

<2l 247 2UiEg
JH == (absolute number of fibres

S within a muscle), 2 &5 ©

£l

= o G MAI = & (foree

r unit CSA of fibres) 0l = &
ol & R0t 2E

2. 222 Hl (Musculoskeletal system)

(maximal muscle strength)2 2
H 20| US

» IHR (powens 22D 8 5
(contractile velocity) 2t 20| US

SR (muscle mass)

=L DL
{CSA of skeletal muscle)

2B (muscle strength)
Type! |l (fast)/ Type L (slow)
l]l-ﬁ (muscle power)

EUMAC oS 50
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2. 22& | (Musculoskeletal system)

2. 22& | (Musculoskeletal system)

' i3
el L IRL 2= s oge deovis 280 12 HEs
i, S - (fatigue resistance) 0] B2 222 224 ﬁ 1& <2 0MS XS
i M USs 2e2 8= 230 Raldt
T G %R e s e Q Enonced totigueesistance (" Enhanced relative stength 41 (fatigue-resistance
T e aid P T exercise — type 1 muscle
| w [ i e SG o2 Lae
ol e - ://' ﬂ?:;‘(t“?h:ilﬂ Q@ et - Q s D &AT 2= (high intensity
"INE |EE e O e e ) ise — 2 il
IS 22 Gavcamom o Foonee Sxecich o 2 muidl )
o NASEA DR oW sy 2 fibee proportions substrate metaboism 7 SE8
WF«
EUME s 5 EUME s 5
3. g2 (Cardiovascular system) 3. Al (Cardiovascular system)

« | &4 B (VO2 mas)

nary function), &
g [=]

« &S 2 (Cardiac output)2 & 8=
(Heart rate) 2+ 18] 8= Al OS5l =

8| SFE T (Heart size)
1% UEY Srokevolame) | HA > 0
S8 (Cardiac output)
MU NSEE HE
(LY (_n_mmk_ralian]_
HA2H (Sheletal muscle mass)
28 &b HHE (VO mas)

4. &I 3 (Pulmonary system)

¥ Lungs and alrways imensions

4 Proportionality of i and

e o - Gl&S L0l HIaH BO 3
712t H8. 0
B8 2

shape ~
* Fatigue-resistant diaphragm
¥ 0% shoner length diaphsage «

4 Dome-shaped factor on lateral
projections

A Vasodiatory responses F - 01
& Density of capillasies per unit E. L Ol=HEe 3 j| 0” i g
+ oot s o ype < A0IE 2EMHE RAE
4 Whole muscle oxddative
Capacity

¥ Glycolytic capacity
& Fatigue resistance

EUME s 5

O o AXX @8 S4

(Characteristics of female athletes in sports activity)
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.28 % 8 BtZ (Muscle strength and Training response)

Bicops Muscle Growth Aftor 12 Waeks of Training, fHHS AN HE BUHES
in 585 Participants 2 M 2 2|2 (absolute
" .- uglc; mn;;]ﬁ JIIE] US.
B woae FPIFE T
FEIbII

!

Participasts (%)

CEDI2EHE R (6-12F,
resistance exercise) 0l CH & &t

"

"

| b n

o R I|||Ill a— CHE 25 &4 8 (strength
[N " R gain rate) 2 24l IE0 A

FrRR FAGHH HEE.

EUME i E e

2. AL S8 2 OI X1 0l 2 (metabolic efficiency)

Gander Differances in Major Markers of
Metasoic Heakn

W
W

EUME i E e

3. 82 FIIY ARX BE HBIEO B5

(Menstrual cycle and sports performance)

- #@HII
« HEJ| (Luteal phase)
(Follicular phase) THE MENSTRUAL CYCLE - HHE SRE M2 B}
© M2 AFRE . Xiel i
TSN ML WUTEMLPHASE CHAESAY ZT2H

AHIE 25 52 258

cHAEZH 2 cHE A e E
gﬂég&&g oF A He
= =
+SEZHEH OEQ
s A2t A o cH
CiTE T g |Eﬂ3ﬂo§|l‘ _ﬁﬂl
HEd0l wE

EUME i E e

4, YA 2H| (Nutritional issues)

« 22 U X 24 (Low Energy Availability, LEA)
cHHAZCUNEECE AR E NUHNREO ASHOZ S8 AE
cOH HSE0 NS 22 HTLE 240 U6 o 3 2HNE =0 A8,

25, M2 G20 20 US

« OlMl 24 28 (Micronutrient Deficiencies)
cWHE WU IEBHSE LIS 8 F (Iron), 2 & (Calcium), HIEHR! D & & 2= 0|
M HeEL o MEIREMID HE
« E5, @E 2 WE {42 B (menstruation) 22 Q8 M &0 2851
Y NS s NolE Fae - E

! X

EUME ciasE s

5. RED-S (Relative Energy Deficiency in Sports)

LOW ENERGY AVAILABILITY

« 22 WX JH24 (Low Energy e
Availability, LEA)S 2 Q15| &4
Bl= &IEA s B0 E52

« EEE A0 BOHE B0, 4|5,
I 010 UEH S DA AAE
Ol FEPIGH RERe FHE
o

EUMEC R s

5. RED-S (Relative Energy Deficiency in Sports)

Relative Energy Deficlency In Sport (RED-5)

= 20 - 28 A (Amenorrhea)
22 B3 (Oligomenorrhea)

A2 HE-2ET kllonc
ineral Density, BMD) 2t TI| 2
stress ﬁ'aclurc) HEs
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MERIR 14: 01 M2 95t Amxojsh Mo M2 UEY B
5. RED-S (Relative Energy Deficiency in Sports) Summary
+ S E T (impaired growth) . + 0] A0l Hioh
« 212 18} (adverse effect on health) | o
iy + 31 (Heigh $
+ M E(Wieght) §
« M T (Body fat) #
< 16H OI&0IH T2A0| §l= AR, 6NE 014 SHAQ AR, WY FI1Jt L&A + ZRE (Muscle mass)
EALNE AR G50 FHLE .o (Strength) §
sTMYAE SES FR, 08 0 HEE 810 AR2E2 F2 22 - 49 (Power) §
B AR EUMAC s 508
Summary Summary
« 040l A0l Biol
« 0{ 0l A sk
« Z0H = & (Peak bone mass) o n o 0 "
« TI&E SH (Cortical bone 1 «@o 21 §
thickness) g‘m| +HEEN B
» 2% T (Bone mineral density) B0% | +HEBHUE g
+ 2 2% (Bone strength) § | + SEE Y (osteoarthritis)
: [« CRETEE
« BLHEE (osteoporosis) B4 $ & ) ga |
| 1l
o e —
EUME AR5 T 1 0% pee R EUME a5
Summary Summary
« Ol E0] 20l blaH
MUSCLE FIBER TYPES «HE0 SH0 Hisy

CHI1I24RMH 224881
CHUXIRSZ XY AR (fat
metabolism)

UAIE BH |

PSS

s Saa st
-g%EEmﬂEEﬂEEEQE§

+ Il 2 M& 4 (Fatigue resistance) 4
SRS

&
&3

EUMC oiaaEmE

- 4o 201§
+ & 2 &2 (Cardiac output)

=

« @O 322 28! (Hb concentration)
«Ho 3218

Jlze =g

« 2|0 Mba HHB(VO2 max) §

44 -DYE BS/018 - K7 2S
EUMAC SR 50 -
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Summary

Summary

+ E0l &0 HiaH

- 2 UHI4

« CHEl &2} (femoral
anteversion) 4

« HEl ALF 2 (Q-angle) 4

- AR &y
{ACL injury) ¥18 4

« HE RE ES (anterior
knee pain) 24 9|8 4

EUMAC =50

+ G140l gd0fl bish

« 52 NI X 2HE24 (Low Energy
Availability, LEA) 24 Jl=4 4
< AUE LA Z2E SE2 (Relative
Energy Deficiency in Sports, RED-S)
@ otsd 4
« HOIEM, BUSE, REZ
— & o, A2 435, 2E HEH
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Common Knee Disorders in Female Athletes:
Focus on ACL Injuries and Patellofemoral Pain Syndrome

=GR

R

Introduction

Knee injuries are a leading cause of time lost from sport in female athletes. Anterior cruciate ligament
(ACL) injuries occur two- to eight-times more often in women than in men, and only about two-thirds
of those injured return to their preinjury level of competition. Patellofemoral pain syndrome (PFPS) is
also widespread among adolescent and young adult women who participate in running, jumping, or
cutting sports. These differences reflect not only knee size but a combination of anatomical, hormonal,
neuromuscular and training-related factors. Recognising these patterns early allows coaches and

clinicians to act before injuries occur.

1. ACL Injuries in Female Athletes
1) Multiple Factors

Several features work together to raise the risk:

® Anatomy: narrower intercondylar notch, steeper lateral tibial slope, smaller ACL cross-section,
higher Q-angle.

® Hormones: cyclical changes in estrogen may increase ligament laxity at certain phases of the
menstrual cycle, though direct causation is still debated.

® Movement and muscle control: greater knee abduction (dynamic valgus), less knee flexion, and
reduced hip rotation and abduction on landing or cutting; insufficient medial hamstring activation.

® Training load: high volumes with limited recovery and limited strength work may amplify the above
risks.

These internal and external factors interact across adolescence and may partly explain why injury
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2)

3)

rates rise after puberty.

Clinical Patterns

Female athletes more often present with ACL injuries combined with meniscal or cartilage damage

rather than isolated injuries and show higher rates of both ipsilateral and contralateral reinjury.

This not only delays return to play but may accelerate early degenerative changes in the knee if not

addressed.

Injury Prevention and Functional Recovery Program

Effective prevention and functional recovery programs for female athletes focus on restoring normal

joint mechanics and muscle balance while limiting stress on the knee during high-risk movements.

Rather than relying on a single named protocol, the emphasis is on consistent application of proven

training elements. Key components include:

® Progressive strengthening of the hip, hamstring and core muscles to improve proximal control and
reduce dynamic valgus.

® Closed-kinetic-chain exercises such as mini-squats, step-ups or leg presses within safe angles to
encourage quadriceps-hamstring co-contraction and lower anterior shear forces on the ACL.

® Selective open-chain exercises (short-arc knee extensions, straight-leg raises) introduced at low
loads to address isolated weakness without overloading the joint.

® Proprioceptive and balance training to retrain joint position sense, landing mechanics and cutting
movements.

® Gradual load progression with feedback so that correct movement patterns are reinforced as
training intensity rises.

Combining these elements makes it possible to strengthen the quadriceps safely, protect grafts or

healing tissue, and accelerate return to sport. In practice, well-structured and regularly supervised

training with clear progression is more important than following any single named protocol.

2. Patellofemoral Pain Syndrome (PFPS) in Female Athletes

1)

384

Background and Mechanisms

Patellofemoral pain syndrome — also called anterior knee pain — is one of the most common
overuse conditions in active young women. A larger Q-angle, ligamentous laxity, weak hip abductors,
and delayed activation of the inner part of the quadriceps muscle (vastus medialis oblique, VMO)
contribute to abnormal patellar tracking and increased loading of the patellofemoral joint. Many
of these factors overlap with those associated with ACL injury, which means a single preventive

approach can benefit both conditions.



2) Clinical Characteristics

Sports with repetitive jumping and landing, such as handball, volleyball, and gymnastics, show high

PFPS prevalence and recurrence rates approaching 40% at one year. Persistent pain can limit training

volume, reduce performance, and may predispose athletes to patellofemoral osteoarthritis if not

addressed early.

3) Exercise-Based Care

Most cases improve with a structured exercise approach rather than surgery. A typical plan includes:

@ Starting with low-load, pain-free closed- and open-kinetic-chain exercises in angles that minimise
joint stress.

® Progressively adding hip and quadriceps strengthening, proprioceptive and core training as
symptoms allow.

@ Using taping or foot orthoses when needed to improve patellar alignment and reduce irritation.

Both closed- and open-kinetic-chain exercises have roles when combined properly:

® Closed-chain activities such as step-ups, mini-squats and leg press encourage co-contraction of
quadriceps and hamstrings, improving joint stability.

® Open-chain exercises such as short-arc knee extensions, straight-leg raises or quadriceps sets can
selectively target weak muscles at low load.

In the chronic phase, emphasis should shift toward exercises that recruit the VMO more strongly (for

example, squats with isometric hip adduction or lunges) while continuing hip and core strengthening

to reduce dynamic valgus. Education on training load, recovery, and correct movement patterns is

essential to prevent recurrence and support a safe return to sport.

3. Shared Clinical Implications

ACL injury and PFPS in female athletes share two main features: dynamic valgus movement patternsand

proximal muscle deficits. These common findings suggest that clinicians can apply a single framework

for prevention and rehabilitation rather than treating each condition in isolation. Practical stepsinclude:

Prevention: begin sport- and age-specific neuromuscular and strength training before the competitive

season.

@ Assessment: screen for movement faults, hip strength and recovery status using simple field tests,
and use instrumented measures when available.

® Rehabilitation: combine open- and closed-kinetic-chain exercises, increase the load gradually, and
adapt exercises to each athlete’s condition as symptoms and function change.

® By addressing these factors across the training cycle, clinicians and coaches may not only reduce

injury incidence but also improve movement efficiency and long-term knee health in female athletes.
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P MRI Bz 44 )| 0132
Autologous osteochondral transfer demonstrates
satisfactory clinical outcomes and durable cartilage
properties: A mean 4-year follow-up using
quantitative MRI

=3 (Background)

Autologous osteochondral transfer (AQOT) is preferred because of its ability to replace defective cartilage
with hyaline cartilage. However, longitudinal changes in hyaline cartilage after AOT and their correlation
with clinical outcomes remain unclear. This study aimed to evaluate the short-to-midterm outcomes of
AOT, and investigate the correlation between clinical outcomes, and the morphologic and qualitative
findings of cartilage. We hypothesized that cartilage would remain stable over the follow-up period and

clinical outcomes would correlate with cartilage status.

CHe % Wil (Methods)
Patients who underwent AOT between 2002 and 2021 and were followed for a minimum of 2 years
were retrospectively reviewed. Clinical outcomes were assessed at postoperative early-term (1-2 years
postoperatively), and at short-to-midterm period (2-6 years postoperatively) using the Lysholm score,
International Knee Documentation Committee (IKDC) score, Tegner activity scale, and visual analog
scale (VAS) for pain. Morphology of cartilage was evaluated using Magnetic Resonance Observation of
Cartilage Repair Tissue (MOCART) 2.0 scores, and quality was assessed quantitative magnetic resonance
imaging (MRI) T2 mapping. In those who were assessed with serial MRIs at early term and short-to-
midterm intervals, correlation analysis was performed to assess the relationship between MRI and clinical

outcomes
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Z MHResults)

A total of 45 patients with a mean age of 36.6+14.0 years (range, 16-63 years) were included. The mean
follow-up period was 4.3+1.2 years.. The mean MOCART score was 84.0+11.5 at early term and 78.1+21.0
at midterm, with no significant changes between follow-up intervals. T2 value also remained unchanged
between postoperative follow-ups. Significantimprovementsinthe Lysholm, IKDC, and VAS scores observed
at the early-term improved further through the midterm period. The MOCART score at the postoperative
early term was correlated with VAS improvement (P=.003); however, no significant correlation was found

between other clinical and MRI outcomes

Z E(Conclusion)
Postoperative improvements in clinical and MRI outcomes following AOT at the early-term follow-up were
maintained through a mean follow-up of 4 years. The further improvement in clinical outcomes, despite

stable MRI findings, suggests a limited correlation between structural and clinical outcomes.
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The Effects of Aquabag-Based Dynamic Stabilization
Exercise on Pain, Disability, Balance, and Psychosocial
Factors in Middle-aged Women with

Chronic Low Back Pain
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CHSHaIS AT X X=X} X4 AI0lM GPT-40, Claude Sonnet 4,
Gemini 2.5 Flash?| ‘45 H|u 24
Comparative Performance Analysis of GPT-40, Claude
Sonnet 4, and Gemini 2.5 Flash on the Korean National
Sports Instructor Licensing Examination

1l Ofl21FFATHA <=2|HIO|E{AFO| A ASHIP,

EO|E CIXIEEAH 0 22t

=3 (Background)

While ChatGPT and other large language models (LLMs) have demonstrated passing-level performance
on medical licensing exams such as the USMLE and JMLE, relatively little research has examined their
capabilities on professional certification exams in sports education. To address this gap, this study
evaluates the performance of three advanced LLMs—GPT-4o0, Claude Sonnet 4, and Gemini 2.5 Flash—
on the 2024 Korean Sports Instructor Licensing Examination (SILE), a nationally administered, domain-
specific certification exam. The exam includes seven core subject areas, and candidates must meet both
per-subject and average score thresholds to pass. This study aims to analyze the subject-wise accuracy

and relative strengths and weaknesses of each model in a controlled and standardized setting.

CHe & S (Methods)

All models were evaluated using an identical set of 134 multiple-choice questions drawn from the 2024
SILE, covering Sports Sociology, Sports Education, Sports Psychology, Korean Sports History, Exercise
Physiology, Sports Biomechanics, and Sports Ethics. All questions were text-based, and image-containing
items were excluded to ensure consistency. Identical prompts were used across all models. Responses
were recorded as Top-1 answer selections and scored against the official answer key. Accuracy was
computed both per subject and overall. All models were evaluated in the same execution environment to

control for variation.
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Z MHResults)

GPT-4oachievedthe highest overallaccuracy, correctly answering 125 out of 134 questions (93.1%), followed
closely by Claude Sonnet 4 with 124 correct answers (92.5%) and Gemini 2.5 Flash with 120 (89.6%). GPT-
40 demonstrated perfect accuracy in Sports Sociology, Biomechanics, and Ethics, while Claude Sonnet 4
achieved 100% in Sports Sociology, Biomechanics, Ethics, and Sports Psychology. Gemini's performance
was generally consistent but slightly lower, particularly in Sociology (90%) and Ethics (95%). All models
showed equivalent performance in Biomechanics. The models’ strong overall scores suggest potential for
high-stakes exam applications, though differences in subject-specific accuracy indicate domain variation

in reasoning capabilities.

# E(Conclusion)

All three tested LLMs surpassed the passing threshold required for the Korean SILE, with GPT-40
exhibiting the strongest overall performance. These findings reinforce the growing potential of LLMs as
educational tools and evaluative agents in the sports and physical education domain. However, subject-
level disparities—especially in areas involving abstract reasoning such as ethics—highlight the need for
further domain-specific fine-tuning. Future studies may explore model consistency, inference capabilities,

and prompt refinement techniques to improve reliability in certification-level tasks.
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Application of visual feedback for functional
improvement in patients following hip surgery
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Clinical application of visual biofeedback training
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Overview of hip surgery

Hip fracture rate

Approch of hip surgery

Change of gait pattern after hip surgery
Weight-Beaning Asymmetry, WBA

Change of quality of life and anxiety or depression
Fear of Falling

Hip fracture rate

Choang, 11 1, 08 al, 2028 Advance

Hip fracture rate

Table 4. Projection of Hip Fractures in 2050 in People Aged 50 Years and Older

2018 (o most recent year) 2050
Site Al Female  Male All Female  Male
Oceania
Australia 5219 16757 8462 108260 35585 72675
New Zealand 4215 2870 1345 9305 5636 3660
Asia
Hong Kong 6600 4398 2202 9820 6947 2873
Singapore 3146 2002 1054 819 4911 385
South Korea 38679 27971 10708 102257 83843 18414
“Tawan T N /R 7 S K v B [ R F R |+
Thailand 21478 15,055 6423 96,246 56,284 39962

Sing, C-W. et al. (2013). Jouriad of Bore and Wintral Research, 13(8), 1864-1075
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Complications in Hip Surgery

Intraoperative complications

Bleeding, Vascular/nerve injury, Fx

Postoperative complications

Infection, Dislocation, Neurclogical deficits, Persistent pain/Functional

limitation

Wiy, W, 1. o8 al (30144, € " AT, 3

G ey

Approach of hip surgery

Major muscles

incised/manipulated i

Surgical approach

Gluteus maximus, Increased risk of posterior
Posterior (posterolateral)  piriformis, short I dislocation, possible sciatic
rotators nerve injury

IT band, gluteus Abductor or nerve injury
maximus/medius/minimus,  can cause gluteus medius
vastus lateralis insufficiency

Lateral (direct lateral /
anterolateral )

Marrow field increases

Intermuscular approach, :
Anterior (direct anterior) minimal cutting, ::!::uhy. ?;ﬁl“h ':agr
TFL/rectus femoris stretch i

Sensory symptoms

Wiather, & Bl ot sl (316} Acta Orthapasdica. ¥7(1), 23-38.

o AT

(Kabacinski et al., 2024)

1. Abnormal gait pattern

At 3-4 weeks ranging from
postoperatively 9.9% to 42%

gait function and

At 1 year after surgery e Dot

(Bahl et al., 2018)

£ail recovery remains

At 1 year after surgery less than half (Engdal etal., 2024)

Pattern 1. lateral trunk lean pattern

Lljrmdekkers. ot ol (2018, PLOS GNE, 13(2), 8150487,
Vogt, L. el ok {2HT). Disability and Rehabilitation, 157), 309-317,

[ AT

e

Pattern 2, antalgic gait

A Complete Gail Cyele

Stance Phase

abnormal gait pattern:
shorter stance phase and longer swing phase

Wel. ot al. (521} Frontiers in Sernrobotics, 15, 70136,

Y rey sy

Show cases for gait pattern after hip surgery

406




P AT

2. Weight-Bearing Asymmetry, WBA and Sit-to-Stand, STS

WBA determines STS success or failure

Frykbeeg. G, E. & Higer, C. K. (2015) Physical Therapy Reviews, 2005, 156-167

3. Change of quality of life (EQ-5D-5L)

Subject: patients with Hip sugery

N= 199(mean age: 75.4529.0), male:103, female:96

Usual activities (84.4%), mobility (78.9%), self-care (76.9%)
Pain/discomfort (58.8% ), anxiety/depression (40.2%)

Fladdidad, It L o al. (B34} Cure, D1 52631

4. Anxiety and depression in surgical patients (HADS)
Subject: patients with Hip sugery

N=211(mean age: 70.65+8.9), male: 115, female: 96

Anxiety (67.3%), depression (60.7%)

Wi, VP N, G Wng, 7 (D015} Workd Journal of Payehiatey, 1507) 19619

AT e —
Fear of Falling
- Within 1 month after surgery — 50 ~ 100%
- At 3 months — 47 ~ 59% Effect of visual biofeedback
- Between 3-13 months — 23 ~ 50% lraining after hip surgery
- FoF impairs balance, gait, ADL, and worsens rehab outcomes

Gadbwi, C., Hesn, I, & Rice, nww::ﬁ«umuxs
P AT I P AT e

Conventional rehabilitation protocol

Patient education and preparation:
Phase 0 Surgery and recovery explanation Safe assistive devices setup
{Preoperative) Walking aid training (shawer chair, bed rails, etc_)
Home environment preparation
Tissue healing protection S :
Bainledscas contel Use of walking ads with
Phase 1 VT i WBAT
{06 weeks) et Early exercise: Passive —
Early ROM recovery " Active ROM
Muscle activation & independent mobility
Phase 2 Longlse ROM &ls;;:gh kil Resistance excreise
(6-12 weeks) pain-free ADL Acrobic exercise
High-intensity readiness: Multi-joint/directional
Phase 3 Strength, endurance, balance Lraining
(1224 weeks) gradual return from low- 1o high-impact Core strengthening
activilics Unilateral & bilateral WB

Sara, L K, Lwin, € L (2023, 1ESS Journal, 19(4), 494-500.

Barchers, B, & Depp, S. (U110 The Ohi State University Weser Mediesl Cener.
i e zom

Conventional exercise approach
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Farevanme Visual Feedback in Rehabilitation: BAETEN

Recent Approach in Exercise Reconstructing Mental Representation of Gait

; ; . 5 . Koo MVN e HMD, Nikon Media Port UPS00x
Immediate unrestricted weight bearing is not more harmful than partial .

weight bearing and may be advantageous in terms of functional recovery
and patient compliance (Huang et al., 2023).

=

Elderly patients with femoral neck fractures demonstrated sufficient weight-
bearing capacity in the early postoperative period afier hip surgery
(Grabmann et al,, 2024)

BACs
Early full weight-bearing mobilization and gait training promote a gradual
recovery of load-bearing symmetry over time (Alves et al., 2022)

iiiigea

9 eaension of knee and fleden of bip right
10 extension of knee and flexdon of hip left
zmdmmwmc Huwvdum)dmlw 11 lnaking dawn

4 extension of left hip and knee 8 forward swing of left leg 12 tix of hip 131k of torsa.

Sehegs, L, e al. (D14 Applied Puychaply sislogy s Bisfeedback, 391}, 3743,

Fanevavey [ AT
Insole-Based Visual Feedback on Weight-Bearing
Early full weight-bearing promotes recovery

Low adherence in conventional care — additional guidance needed

Avorage poak load

- W Feacack
- - N feectack
L]
z L
#
40
k]
, S e el =
jf P
(SensiStep system) df
Rasben, WL, Vegely, HC., & Blokbsts, T. L (2015} Gait & Pasture, 61, 36-310( Marin, Lot al. 2021}, Journal of Fs Health, 18T, 3346,
[ AT T [ AT T
Emerging trends Emerging trends

Integrated Telehealth and Exteiided Reality Appeoach Real-Time Digitized Visual Feedback in Home Exercise
c * vematen
+ Body chart

* Performing
participant ™

Caneoy, €. L ot sl {1025} [Prepeint]. arXis. bilpa:farsiv. org/sba/2502 14059

Wikdtialm, K. ot al. (2024} SN Serioes Gamre, 1201}, 041771
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Clinical application o

AT IS T

Clinical application

Mirror visual biofeedback and auditory biofeedback (verbal cueing)

P AT IO
Take home messege

1. After hip surgery, not only physical but also psychological problems
may occur, and these effects can persist for more than one vear.

2, Early full weight-bearing is advantageous in terms of patient
compliance and functional recovery.

3. Visual biofeedback provides real-time cues that enhance weight-bearing
symmetry and functional recovery.

4. Rehabilitation should combine visual biofeedback with conventional
protocols for optimal outcomes.

5. In clinical practice, low-cost and effective tools such as mirror feedback
or smartphone applications can be applied.

g NSOl AT Eo|8| -l:' 2

The Korean Socsety of Sparts Medicne

Thank you for your attention

minsu7$96@korea.ac kr
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Application of visual feedback for functional
improvement in patients following knee surgery

— O o
2181
A S
B =rusueaa B =rusueaa
Contents
Understanding proprioception and recovery after Knee Surgery
Understanding proprioception and recovery
Recent Trends in Visual Biofeedback after Knee Surgery after knee surgery
Clinical application of visual biofeedback training
B =pusueaa 5 susuanan
Clinical and Functional Features after TKR Recovery of Joint Position Sense

Total Knee
Replacemant
Surgery

Rosecionoithe
IPS improves after TKA.

Recovery usually begins after three months.

S nase 2007 AE8 1AB 1T SES 185 1T A5

Tatal (95% O 15 (R

Heterogeneity. Tau*s 016, Ch* = 1108, dfs & F = 0.01); = 65% —
Tost for overall oSt I= 171 (P = 0.007)
¥ Metiranabyus sesdts of the 5
L it
Obekay, L. ctal bt § Frvirom Res. Piblic Health, 2072, 19, 15885
e VYt al ] Orthop Suarg Ren. 02317258

a1
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B =ruunyny
Recovery of Balance Assessed

Balance improved significantly after TKA.

COP displ, was reduced postoperatively

0991 48,05
DAGHOTE 008

PamiLeinger 2012 157 145 3% 188 174 0084052, 0.41)
Porter-Jan T 2014 O w12 -D0RFO 62, 045
S lnase 2007 B9 8 17 9 I 0374090045
Bung Do Cha 2013 WS 83 17 W3 208 e e
Yosbinel Wh 201 10934 2077 I} M 2OTP OB 35000 =

Total (85% C1) w3 039|072, 0.06] ——
Haterogeneity Teu"s 010, G« 1222, df = 6 (P« 006} e 51%

Tundtor ovrall efect I= 133 (F= 000

Fig.6

3 a8 05 1
pOIDenY pra-sugiy

Chen, B, etal Int. ). Enwievn. Ren. Public Tiealth, X
Xue YV, 2 al J Ovthep Sieg Rea

sHy Rzt

Recovery of Balance Assessed

TKA patients improved balance within 3—12 months.

Significant recovery appears after three months.

Experimeat Comtrd S, e Do e e M (MTerence.
211 wisln § mmenh
0. 5tan 701 114 183 0 28 151 19 AT% mmpTEew
megDoCha 203 185 B3 17 363 A 17 I Afpsasy ————
Subtatal (5% €O zn m e amuLeH | ———

Taln B4 CHRe 1 T2 0 ] PR P AT
Tatior svoestl oyt To 078 (P2 04T

ez
Dowvamalts 001 081 40 O ampen
Futledsgu 0t 187 WS 35 » um an =l

S0 baae 2007 oo 4 w848 ——T
Yoshmenind 10V} JSSNN 10T 33 BLEM IATT 31 NER 1 BSRDILANN

Subselal (% C " TSR ATIRLA e —e—
Fiegesety. Tif s .08 C1ts 1100, ol 3P = 00008 Fe 835

To for grevad ot Tn 208 P = 814}

249517 mentian

LR IR T T T AT T )

Veahmenita 301} JNANA JOFT X2 MM DOTT 21 126 OMML80Y
n an

B s aMiam e ——
-

= Q07 Chea 180, o | (P e AR, P 0%
ETT RTT)

Tetal (3% £ e e aR|e A0

sty Tor'= 822, Chs 1050, ot 7 (P = D40V TO% i
Toat or svbess ot o 243 F » 0508
——

T
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Gait Patterns and Postural Control
Y
z z s
% T er|
RT
54 LA )
/ p: RA
/ LT
i N
wy A X
B c
Tabe 4 Compativm of vask spocd berwoen pre. s puosd-sedoroplasts
Mrern Sake Fre THA Pt TEA r
dmean £ SN (e 4 5D}
Maimal trumk weed of 1 cooribnste | Asstarcptanty 6 3 6140 AN & BT
Him-artheopey. 004 1 9492 23150 4 6660
Mo e ot § it ] Asrcphny
Upeard W1k s [T TPRTT RS
Drowmwand XN & 5708 13892 & Mk axi
Mo rhecpboty
Upeaant 10175 £ 1295 am
Doasend Wt asT am
Muvimal ok spoed o y coonbaee | mm' Arbeoplaty L L
i iy MWe AT e o
T tosal kivce josnt athoplasty
Eisi Chang O, et ol J Cvtbop 565 J0011: 16461302262

ECCLLEL
Gait Patterns and Postural Control
Y
z .
RT
LA, )
; RA
| LT
|
L - _'s L =X
A X B c
Table § Comparison of ik drplicemens between pre- s post TRA
Dl e Sade FreTEA Poa TRA "
e B
e VLo Wieths  SBAE.
Noe-artheophady 30 & X285 a7 £ X0l auls
Manimal sk displacement o 2 coordessle {mem) Ardroplasy 2150 & 10AY X £ 88 e
Noe-antheopluty 2048 & 797 IR8S £ 579 (e

[ Trey————
“Signihcant

Chang Q. et al | Orthop S 208 1;064) I82-158.

B =vayzuma
Gait Patterns and Postural Control

Reduced lateral trunk movement cbserved
Abnammal trunk movement persisted after TKA

Beneficial for balance and fall prevention after TKA.

Pre-THA Post-TKA

Fig 4 Ahcmations of anghes and Esplaceracats is the covoral flane.

Chang Q. ot o T Ovibep S 2011.1604) T2-388

=Ry

Gait Patterns and Postural Control

g_: §°: . 1 E
i == k=
& = o

T PEHE

et TLTATL prTEA LS

e ek e i et ey
TXA! s crmtsn g arin e debverns e comeines, el e brreres the ThA sd swmed prasgn

van ds Ven ot al. The Kons, 31
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Recent Trends in Visual Biofeedback

alter Knee Surgery

=Ry

General Rehabilitation Protocol after TKR
Phase 1 - Acute (0-2 weeks)

Goals - Early ambulation & functional independence

- Restore muscle strength and coordination

- Early mobihzation from day |

- Ambulation with assistive devices (walker. crutches)
- Cryotherapy, CPM (optional)

- Isometric contractions, weight shifting

Intervention Points

- Straight Leg Raise (SLR)

- Quadriceps / Hamstring / Glute isometrics
- Passive & Active assisted ROM

- Transfer & gail training

Exercise Examples

=@ YRR

General Rehabilitation Protocol after TKR

Phase 2 — Subacute (2-8 weeks)

- Transition to normal gait (without assistive devices)

Glaly - Achieve 110° knee flexion & full extension

- Progressive weight beaning

- Edema management, NMES

- Balance & propricception training
- Sit-lo-Stand, aquatic therapy

Intervention Points

- Sit-to-Stand, chair exereises

- Active assisted open chain (knee, hip, ankle, core)
Exercise Examples - Cvele ergometer (=110° flexion)

- Balance & propricception training

- Stair training (10 cm)

=Ry

General Rehabilitation Protocol after TKR

Phase 3 - Functional (9-16 weeks)

- Restore normal function

Goals - Achieve limb symmetry & return to leisure/sport

- Strength, endurance, fexibility traming
- Unilateral balance, unstable surfaces

- Cyeling, treadmill

- Retum o sports (=4 months)

Intervention Points

- Strength training {resistance bands, machines)
= Flexibility I ings, calves, quadricep
Exercise Examples - Endurance training (cveling, treadmill)

- Balance training — unstable surf:
- Advanced functional & recreational activities

sHY Rt

Recent Trends in Visual Biofeedback
Autonomic Nervous System !/ Electromyography
Since the 1991s

Tigure 1 - Thes s s [RETY
P p——

reTrsgger LLC. (3025). G = Taigger. biion | ciicger com P gt
Beckharm JC. ctal. Bicfoodbmck. Sclf Regul. 1991, 1
Koiber ot al , LIE

=dggzyan
Recent Trends in Visual Biofeedback
Autonomic Nervous System ! Electromyography
Since the 1991s

I3

eeTrsgger LLC. (3025). O

i Trigger. b eiigger con fgagalin
Tieckham JC. et al Bicleedbuck: Self Regal 1901, 16
Koiler e ., LIERP
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Recent Trends in Visual Biofeedback

ical factor / | d balance platform
Since the 20045

Figgure . Tecnobody system for ke nehubilitation

(R
Recent Trends in Visual Biofeedback
Biomechanical factor / Pressure bioleedback & Camera based systems.

Recent Trends in Visual Biofeedback

Biomechanical factor Camera based systems & Instrumented treadmill

Fig. 3 Exampie of seait

Win Y, ot al BAR Muscul

2494

Immersive vs. Non-Immersive Biofeedback

Immersive VR Non-lImmersive VR

Recent Trends in Visual Biofeedback

Immersive Virtual Reality

Clinical application

of visual biofeedback training

414



Clinical application

Motion Guidence R(USA)

{f =uausysn

D = uasuuan
Clinical application

Great

Honest Measure

Honest Measure{Forea)

Take home message

1. Proprioceptive decline reduces gait and strength
2. Pain, Swelling, ROM, Strength, Gait, Balance, Function
3. Visually monitor movement, alignment, distribution, correct immediately.

4. Quantification & Graphi » Real-time motion

h 'H 3 1. e 1 1
5. p pp ons and devices

sfygEEet

lysis & Feedback — Game-based VR

g' AJEHEOI CH#HA T % 0] 815

B =yzzuan

e Norman S

Thank you for your attention

@ Instagram
Instagram.com/move__ing

cloud 21f@naver.com
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