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12:50-13:00 7HEAI&QIAME

10 18 (ELY)
13:00-14:00 ,, . A A -~ o
MERIH 1: AZX 240 R F7t U SEAA| - CietAZ X083 Q15 SAT HE
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 FE2|4
Traumatic brain injury SRCHMEHH 2= 17
13:15-13:30 QAHHE 24
Facial injury 2RacH T 7 23
13:30-13:45 A% 24
Cardiac collapse ey #HYY 425 27
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 33
14:15-14:30 A Al AQ] SHR|Q] £4f: “@7t ARIO]| 22 H|5- 221 250 9y
Lower Limb Injuries in Squash: ‘The Tragedy of Instantaneous Steps - The Perils to Knees and Ankles’
7t EF el o & 39
14:30-14:45 AR Ao AQ] 812] M 24 “512|7t FUHRIE B 7|2 FHTICH M3 &40 "
Lower Back Spinal Injuries in Squash: “When your back collapses, your game collapses:
The pitfalls of spinal injury” ZIMBIIEMSE BT ZAE ZAE 45
14:45-15:00 E2| Discussion
15:00-15:30 Coffee break
15:30-16:30 HMEX|Y 4: ofF4folA TEA| &4
Elbow injuries in baseball players 3 Mt el of M D2 EET
15:30-15:45 UCL &49| 7Haet HEN A=
Overview of Ulnar Collateral Ligament (UCL) Injury and non-operative treatment MEAZAFEe 27 53
15:45-16:00 8958 2| E Of M40 MO UCL o5 WSO UHE Zat 24 U &
Analysis of UCL reconstruction in 895 elite baseball players CME Ol E
16:00-16:15 AETH 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 HEXIY 6: Al - CIXIHHLIS S ALK S/gstet APFT
Revitalising Community Sports and Enhancing Health through Al and Digital Innovation
EPg: Ao 2713, M2 ZAge
16:30-16:45 AIC|R|E A Of EMESL AZLANGHO| Hot
Trends in Al Digital Healthcare and the Role of Sports Science R 28
16:45-17:00 Al 7|4t 0% REZ o] §¢t 2F 2 Tt Ao &
Generating Human Motion and Designing Interventions Using Al-Based Predictive Models AMErhete ot
17:00-17:15 HIG|o[E| 7|8 A &2 240 7HQl HEY 2FAIE
Big Data-Based Lifestyle Analysis and Personalized Exercise Guidance 24 0|
17:15-17:30 E2| Discussion?
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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 A % geln (Y, e ezt 2 g2

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

ot

AZA YF 47 22| OjAls FY :




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




e | o8 192(222)

07:50-08:00 7HS|AL & QlAFR

08:00-09:00 &1ZR|N 7: CHOEA X 0|5t5| SAT T2 13H9| o|set Al
Understanding and Implementing the SAT Program of KSSM a5 BRI A8, ol 5E HAI2

08:00-08:20 SAT 0|2 == u NATA T2 ZHO| H|w
Comparison of the SAT Theory Programme and the NATA Programme THMLE IS

08:20-08:40 SAT A& T2 73H0| E4Jut APH
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)

14:00-15:00 MEX|Y 13: E7E 280t M3 Fgho|| ciot H2r FH2Hat siZx
Strategic approaches and solutions for spinal disease using props ap3 goier AFE, Sotcgel ol5et

14001415 K4 £4 3 7|5 2|22 9ot 7 28 25 MY

Exercise Strategies Incorporating Props for Functional Recovery Following Spinal Cord Injury 2z o|&8l

14:15-14:30 HIEO|X 2Hd Q50 ChYt A= H-&2 ot HEF
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




BN to8 199(222)

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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AEX|YU 1 AXX &240| 5iF Wt 2 S5XK
- CHStA X XO|St3| O1F SAT gt
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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HB|CHetD o/t Bh}

HBICHSm OJSHt THELOIS! AL

B|CHS! OJShat THErolst ikt

zoz

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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Cardiac collapse
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SIXIY 3: AR, F8 8= OI2iE =L

Squash: Dreaming of an Injury-Free Future
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IOC diploma in sports medicine
IOC Drugs in sports certification
FIFA Diploma in Football Medicine
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HEXY 3: AFA|, By Q= O[2HE S

AU S| SIS B
“IZ 2IFEE E, AL Dol= ot E=X]”
Upper limb injuries in squash: ‘The racket-swinging arm,
overworked shoulders and elbows’

TSI EME HICIZME
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HEXY 3: AFA|, By Q= O[2HE S

A A0l 2] BtX[e] B
‘=7t A-0| RE= HIS- FEI EE0| /Y

Lower Limb Injuries in Squash: ‘The Tragedy of
Instantaneous Steps - The Perils to Knees and Ankles’
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OC Diploma in Sports Physical Therapies

2025 2tol-Z 2 SHAMIAICHE ETICHe] 2R (21F)
2024 Oi2| SHAIS =S AR

2023 EX< ORAIEAIY
2020 MESHMISSL FL0lL At

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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“ol2|7F FUXIH ZII= SUTICH HxF &89 ed”

Lower Back Spinal Injuries in Squash:

“When your back collapses, your game collapses:

The pitfalls of spinal injury”

TSI EME HICIZME
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Elbow injuries in baseball players
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HEX|Y 4: OfHd=r0ll M ETEX| &4

Overview of Ulnar Collateral Ligament (UCL) Injury and

non-operative treatment

oF
il

ok
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FAl

(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).
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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
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(Boileau 2012).
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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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HEX|Y 4: OfHd=r0ll M ETEX| &4

A1lst UCL XA = 2lH|™ = HMEF
Revision Surgery Strategies After Failed UCL
Reconstruction
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MEX|Y 6: ALCIXRSAS S8 WS S3I0 ST

Revitalising Community Sports and Enhancing
Health through Al and Digital Innovation

AP AlEoistE 271E, MEChstm 2ois
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1. 282(2016). AZXH|IH E&j0I'd : 211 E%0l= St & : eyes, body & mind. 2241, 15, 2-15.

2. &

27(2), 436-446.
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AIC|X|E 2AF|0| E-ES} AZXn|sto| ofst
Trends in Al Digital Healthcare and the Role of
Sports Science
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Sports Industry Global Conference 7|=2Z¢1
The Tth Global Taekwondo Leaders Forum 7|Z=Z¢

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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Al 7|80l =% RS 0|8¢ 232| FAein SxHe| EAl
Generating Human Motion and Designing Interventions
Using Al-Based Predictive Models
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SIH|0[E 7|8t MgkSat 240 T S5 REXE
Big Data-Based Lifestyle Analysis and
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Importance of Prehabilitation to Prevent Arthrogenic
Muscle Inhibition after ACL Injury
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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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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
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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.
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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

=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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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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Multimodal Strategies in Sports Injury
Rehabilitation: Nutrition, Mind, and Digital
Innovation

O




OJAISH AFERHOI CHSEA T X O[ste] RI67A} EABHATHE]

AMICHE 1 A ZF A SHAL
Loughborough University Sport and Exercise Nutrition A4t
Waseda University Sports and Exercise Nutrition 2rAt

x9 2
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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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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.

160



SEX|H 10: OFF0ilM2f Of7h E=1: ZITHRE] XIZ7HX]

® 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.

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
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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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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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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
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Squash Introduction:
The Ultra-Fast Sport, Squash Explained
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A Squash Player’s Recovery from Injury:
‘Injury is Another Opponent -

The Story of a Player Returning to the Court’
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Common Squash Injuries and Management:
‘How Bad Can It Get? Real Stories of Squash Injuries’
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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,
WxBio|N S AS|CHE Y OMSo|} MSINE D SRS, O™ 0|t SHkshn Al
MXMEO|T} JHERIN Y MSMHDHRl OXMEo|n ZSUCHS IR OHE0|Tt OISILHEH MR

=

(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

AMICHS L M St}
x -ﬁ
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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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Orthobiologics treatment for sports injuries
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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

tunnels with modified Mason-Allen stitches: A technical note. Medicina (Kaunas,
Lithuania). 2023:59(5):922.
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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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Orthobiologics treatment for ankle injuries in athletes
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Orthobiologics treatment for shoulder injuries in athletes

HdMEEH
ZIAK
oT=

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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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
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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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Para Sports Medicine: Classification, Injury
Patterns, and Practical Management
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Strategic approaches and solutions
for spinal disease using props
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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.
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Recovery Following Spinal Cord Injury
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Strategies for the application of Propsin non-specific
chronic low back pain
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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
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Cohort Study. Korean J Sports Med 2025; 43:145-152.
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Personalised physical activity strategy utilising
continuous glucose monitoring
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Research on the Use of CGM for the Prevention and
Management of Obesity
and Metabolic Disorders
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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.

332



333



Quix AEHHO| CHfBEA X OfBHS| RIG7X EABIACHS]

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.




Clinical Applications of Continuous Glucose

Monitoring Systems

MEE2HiEE

Ki
o1

7|(Continuous Glucose Monitoring, CGM)&

OfL|2t 2SM==0| LIHMIZ-S Dt OllLAX] CHAL

=]
=1 o

M d}
-1 o

CGM2| 7|2 e |2t HIOIE aH

=
—

Ct. 2 Z2l0flA

1l

CGMS g&%t0] 25 M-

Al

2 BItEICh

2o

FOIIol| 7101 =~ = AHER THe CH

(==
=20

HIAIStCY. Ol

=
=

335






The 67" Autumn Conference of Korean Society of Sports Medicine
AMCHHOI CHOFA L X O[5t

N6 7%} FAlt=tl=]

102 192 (22Y)

EES

TEITS - —_ —
) MERHQI [ StA X 0|53
¥/ The Korean Society of Sports Medicine







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

N6 7%} F=A|t=tl=]

AEX|Y 9: NH ATXOI0| ZHEY LSS K=

Osteoarthritis and osteoporsis in aging athletes
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Osteoarthritis treatment in aging athletes
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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)

394

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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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

g2 EEtEHIA

ol ZIg|
=3 (Background)
UL E BHIIE Q3 28 M & =15 238 CHdet G270 EXWSHCE SHXITH OO S 0|8% 282 S8t IHEQE =it
Off CHEE A= 253 240 HAO|CE [MEhM, 2 7= 2 7= hY 282 71 3 014 S (HYOZ Ot oM = E &8
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CH& S Wi (Methods)
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& H(Results)
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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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Clinical Application of Visual Feedback Exercise for
Functional Recovery after Surgery
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