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Definition and Terminology

Apophysis: a secondary ossification center forming a bone 
projection (tubercle) near a joint; connected to the 

diaphysis/metaphysis by growth cartilage. Most fuse later 
with the parent bone.

Etymology:
Epiphysis → Greek epi- (“upon”) + physis (“growth”)
Apophysis → Greek apo- (“away from”) + physis 

(“growth”)

(Naňka & Bartoníček, 2024, Clinical Anatomy)



Jałowa martwica kości…?
“the terminology and nomenclature on apophyseal injuries 
remain heterogeneous, and classification continues to be 

overlooked in applied sports medicine.” 
(Materne in Caine et al. 2025)

Terminology Matters: Bridging Gaps in Medical 
Communication with Osgood-Schlatter Lesions and Sterile 

Osteonecrosis (Wilczyński & Zorena 2025, in review)

Sterile Osteonecrosis…?

Moritz, 1954Uhry, 1944



Cohen & Wilkinson (1958): No necrotic or vascular pathology found in 
examined bone tissue.

Rapp & Lazerte (1958): No bone necrosis or degeneration in the tibial 
tuberosity apophysis; small necrotic areas in ossicles were considered 

normal findings after avulsion.

The overlooked scientific debate of the 
1950s-60s?

Cole(1937), Ogden & Southwick (1976): Good vascularization of the 
tibial tuberosity, in patients with avulsion of the developing ossification 

center

Czyrny & Greenspan (2009, 2011): Reported that “necrotic” features in 
the tendon are in fact ectopic calcifications; thus, classifying OSD as 

osteochondritis or bone necrosis is incorrect.

Jałowa martwica kości… Sterile Osteonecrosis…



Consequences of Incorrect 
Terminology

The term “aseptic bone necrosis/osteonecrosis” may be misinterpreted by patients and parents 
as irreversible bone death or permanent damage.

Leads to passive “wait and see” approach → No EBM support → Still used by ~25% of practitioners 
(Holden & Rathleff, 2020)



Osgood-Schlatter, Sinding-Larsen-
Johansson, Sever’s

“disease”

Bayomy AF, Forrester LA, Crowley SG, Popkin CA. Eponyms in Pediatric Sports Medicine: A Historical Review. Open Access J Sports Med. 2021;12:11-22

Morbus? or maybe lesion?
or Apophyseal Physeal Stress Injury 

(Materne in Caine et al. 2024)

Osgood Schlatter (and other 
apophyseal injuries) is not due to 

underlying disease and has 
restorative features, (Cohen & 

Wilkinson, 1958)



Epidemiology
The overall  reinjury rate in this 

study was almost 21%



Materne et al. 2021, Gudelis et al. 2022, Sato et al. 2024, La Gall et al. 2006, Holtus et al. 2023, Materne et al. 2022



Are Apophyseal Injuries Self-Limiting and Resolved After 
Growth Spurt?

Textbooks, clinician surveys, and narrative reviews describe these 
conditions as benign, self-limiting, and confined to the 

growth-spurt years 
(Ladenhauf et al., 2020; Circi et al., 2017; Khan & Brukner, 2019)



• Guldhammer et al. (2019): >50% of participants still reported knee 
pain 4 years after diagnosis; OSD linked to lasting effects on 
function and quality of life.

• Kaya et al. (2013): After 2 years, only ~50% fully recovered; tendon 
structure normalized, but endurance, power, and strength 
remained below healthy peers.

• Ross & Villard (2003), Holden et al. (2020): chronic knee pain, 
tendon morphology changes, reduced sports participation, and 
impaired strength and endurance .





Wilczyński et al. (not published anywhere)



OR: 70.4 [95% CI: 32.9; 155.0]
 p < 0.0001

• 85% still have a visible tibial tubercle bump
• 73% report ongoing pain/problems at the same site
• KOOS scores significantly lower vs. healthy peers 

(all subscales, p < 0.05, d > 0.8)
• Long symptom duration and high pain during 

adolescence → worse adult outcomes

 OSD is not as benign or self-limiting as once believed



Traction mechanism 
and...?

Wilczyński et al. 2020, Wilczyński et al. 
2021, Obara et al. 2022

The current understanding of the 
pathogenesis is that ongoing traction and 

tensile loading from the major load-bearing 
tendon on the secondary ossification center 

make the tendon–bone interface more prone 
to micro- avulsions and irritation of the 

involved tissues



The role of maturation and bone growth

Bone growth and maturation progress 
distal → proximal, aligning with PHV timing.

The endochondral ossification 
phase is the most vulnerable period 

to repetitive stress.



The role of maturation and bone growth

Bone growth and maturation progress 
distal → proximal, aligning with PHV timing.

The endochondral ossification 
phase is the most vulnerable period 

to repetitive stress.

Late-maturing players: higher incidence of 
lower-limb apophyseal injuries, especially 

OSD.
Early-maturing players: more hip and pelvic 
apophyseal injuries (AIIS, pubic bone, lesser 

trochanter).



The role of maturation and bone growth



How to diagnose it?





De Flaviis et al.
1989

Holden et al. 2021 



Wilczyński et al. 2024

Brief Summary

Nieto-Gil et al. 2023Rodrigues et al. 2025 Rathleff et al. 2022

Fares et al. 2021 
Tommey  2009

Osgood-Schlatter Sinding–Larsen–
Johansson Sever’s

Sport Yes (running, jumping-landing, side-cut)+early sport specialization

Sex mostly male

Age 12-15 yrs*(8-15) 10-13 yrs*(9-17) 10-12 yrs*(7-15)

PHV circa before/circa before

Symptoms (time) 3-18 months 3-18 months 1-3months

Bilaterally? Yes (around 50%) Yes rarely (9%)

Most common 
symptoms

Pain over the tibial tuberosity, 
increasing during activity and 

kneeling.

Pain at the inferior pole of 
the patella, especially 

during jumping or 
running.

Pain in the posterior 
aspect of the heel during 
activity or when wearing 

tight shoes.

Localization Insertion of the patellar tendon 
at the tibial tuberosity.

Inferior pole of the patella, 
at the origin of the 

patellar tendon.

Calcaneal tuberosity, at 
the insertion of the 

Achilles tendon.



OSD/SLJ= LACK OF RCT!

• application of cold,  knee orthoses 
(Yen 2014)

• physical therapy 
(Bezuglov et al 2020, Gerulis et al. 
2004)

• stretching (quadriceps, hamstring, 
gastrocnemius) 
(Vreju et al. 2010, Bezuglov et al. 2020, 
Launay 2014, Ross et al. 2003)

rest and/or cryotherapy, passive 
mobilization, muscle stretching, 
isometric exercises, and NSAIDs
Low to moderate risk of bias
(JBI Critical Appraisal for Case Reports)





Not published 
yet



• ortopedic insoles
• Kinesio tape 
• physical therapy 

(supervised, eccentric calf strenghtening, + 
home exercises)

average PEDro score of 6.75 
points.

Sweeney et al. 2023

Kuyucu et al. 2017Perhamre et al. 
20111

Compared: 
activity cessation vs heel raise vs physiotherapy
All ↓ heel pain significantly
No difference between treatments



We still do not know…

Why do young athletes of the same age, 
height, BMI, gender, and training load 

experience apophysis changes while others 
do not?



Mechanisms: ↑ mitochondrial function & ATP, 
↓ oxidative stress & inflammation (Naterstad 

et al. 2022; Berni et al. 2023).

CHRONIC VS ACUTE





How to treat? Conservative or...?

Acute vs. Chronic OSD 
↑ VAS, Tegner, Lysholm, KOOS (both groups)
Better in acute OSD:
 • Satisfaction 95% vs 64%
 • MCID (VAS 100% | Tegner 95.5% | Lysholm 95% | 
KOOS 91%)
No adverse effects
safe, particularly beneficial in acute OSD
(Guszczyn et al., J Clin Med, 2024)

RCT: 12.5% Dextrose vs. Lidocaine vs. Usual Care (chronic OSD)
3 injections → 3 mo & 1 yr follow-up
3 mo:
 • Unaltered sport: 100% vs 59% (p=.001)
 • Asymptomatic sport: 67% vs 14% (p<.001)
1 yr: Asymptomatic knees → 84% (dextrose) vs 43% (lidocaine) vs 
14% (usual care)
Safe, well tolerated
Effective for persistent OSD, faster return to sport
(Topol et al., Pediatrics, 2011)

Leukocyte Rich-PRP



Is apophyseal injuries = youth tendinopathy?

Simpson M, Rio E, Cook J (2016) At What Age Do Children and Adolescents Develop 
Lower Limb Tendon Pathology or Tendinopathy? A Systematic Review and Meta-

analysis. Sport Med 46:545–557. https://doi.org/10.1007/s40279-015-0438-0

The prevalence ranged from 8 to 33 %, 
while the age of the participants ranged 

between 14 and 20 years.



bartosz.wilczynski@gumed.edu.pl
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