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Öz: Amaç: Osgood schlatter hastalığı, (OGS) ön diz ağrısının önemli nedenlerin-
den biridir. Spor aktivitelerinin kısıtlanması tedavide sıkça uygulanan bir yöntem-
dir. Bu araştırmanın amacı OGS sporcularının fiziksel aktivitelerini kısıtlamadan, 
performanslarını devam ettirme olasılığını incelemektir. Yöntem: Hastanemizde 
Mart-2017 ve Kasım 2017 tarihleri arasında spor hekimliği polikliniğine gelen 
65 sporcunun verileri incelendi. Çalışmaya 60 sporcunun 60 dizi dâhil edildi. 
Sporcuların 23’ü dış merkezde OGS nedeniyle spor yapmaları yasaklanmıştı. İlk 
muayenelerinde tüm sporculara Cincinnati anketi yapıldı. Sporculara 6 haftalık eg-
zersiz programı verildi. Kontrol muayenelerinde Cincinnati anketi ve Cybex Norm 
(CSMI Humac Norm, USA) dinamometresi ile izokinetik test yapıldı. Diz kas gücü 
60 ve 180 derece / saniyede (° / sn) ölçüldü. Her iki ekstiremitede ve konsant-rik 
modda kas kuvveti ölçümü yapıldı. Pik tork (PT), Toplam iş (TW), Pik tork / vücut 
ağırlığı (PT) / BW) ve agonist / antagonist (AG / AN) oranı kaydedildi. Bulgular: 
Sporu bırakanlar ile devam edenlerin anket sonuçları arasında istatistiksel olarak 
anlamlı bir fark bulunamadı. 60 ° / s’ de spor yapmayı bırakanlarda PTE (p <0.03) 
ve PTF (p <0.01) değer-leri düşük bulundu. Bununla birlikte, PT / BW E ve PT / 
BW F’nin ölçülen değerlerinde anlamlı bir fark bulunamadı. Sonuç: OGS tanı-
sı alan sporcular spor müsabakalarından uzak kalmakta ve spor yapmaktan vaz-
geçmektedirler. Sporcular, sporu bırakmadan ve antrenmanı aksatmadan da spora 
devam edebilir-ler.

Anahtar Kelimeler: Osgood Schlatter, Sporcu, Cincinnati, İzokinetik Test

Aim: Osgood schlatter disease is one of the important causes of anterior knee pain. 
Restriction of sports activities is still a frequently applied method in treatment. The 
purpose of this study is to examine the possibility for OGS athletes to continue 
doing sports without restricting their physical activities. Method: We conducted a 
prospective study on 65 athletes who admitted to our setting between November 
and March 2017. Sixty knees in 60 athletes included in the study. Sports were 
forbid-den for 23 of the athletes due to OGS in the outer center. The Cincinnati 
survey was completed in the first examinations of the athletes. 6 weeks exercise 
program was applied. Cincinnati was again filled at the control examinations, and 
an isokinetic test with Cybex (CSMI Humac Norm, USA) dynamometer. Knee 
muscle strength was measured in 60-180 degrees/second. Peak torque (PT) Total 
work (TW), Peak torque/body weight (PT/BW) and the agonist/antagonist (AG/
AN) ratio were recorded. Results: There was also no statistically significant dif-
ference between the two groups. Survey results of those who quit and those who 
continued. At 60°, we found statistically significant lower PTE (p <0.03) and PTF 
(p <0.01) values at those who quit sports than those who continued doing sports. 
However, we could not obtain a significant difference in the measured values of 
PT/BW E and PT/BW F. Conclusions: Athletes with knee OGS are away from 
sporting events and do not want to do sports. The athletes can continue doing sports 
without giving up sports and without even pausing the trainings.
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INTRODUCTION 

Osgood Schlatter (OGS) is one of the im-
portant causes of anterior knee pain during 
the adolescence period. It often arises when 
growth is rapid and skeletal maturity is in-
complete. The knee growth cartilage is loca-
ted in 3 regions: growth plate, epiphysis (arti-
cular cartilage), apophasis (tendon inserting). 
It is thought that the growth plate is more 
susceptible to traction during childhood. The 
disease is spontaneously terminated when the 
ossification center of tuberosity of the tibia 
merges with tibia, and the complaints are re-
duced (14-17 years). The normal course is 
6-18 months, and the symptoms may vary 
(Gholve et al., 2007: 44-50; Blankstein et al., 
2001: 536-539; Flowers and Bhadreshwar, 
1995: 292-297; Micheli, 1983:337-360; Wall, 
1998: 29-34).

Clinically, tuberosity of the tibia is charac-
terized by susceptibility, pain, swelling, and 
thickening of the patellar tendon attachment 
area. There is still no effective treatment met-
hod today even though it is a disease defined 
100 years ago (Gholve et al., 2007: 44-50; De 
Lucena  et al., 2011: 415-420).

Treatment must be adjusted according to the 
severity of symptoms, the age of the skele-
ton, and the sporting activities (Rostron and 
Calver, 1979: 627-8). Adolescent soccer pla-
yers exhibit many musculoskeletal pathology 

resulting from repeated biomechanical stress 
(Rössler et al., 2016: 309-317). The evidence 
in the literature suggests that muscle stretc-
hing exercises may be protective at many 
points, including the predisposition or the 
development of OGS. For this reason, stretc-
hing must be the basis of the exercise. Stretc-
hing and strengthening exercises attempt to 
maintain the balance between quadriceps, 
hamstrings, calf muscles, and iliotibial band 
(Gholve et al., 2007: 44-50; Weiler et al., 
2011: 343).

Analgesics (e.g., acetaminophen) or nonste-
roidal anti-inflammatory drugs (e.g., Ibupro-
fen) may help to control pain. Injection is not 
recommended due to complications such as 
subcutaneous atrophy (Gholve et al., 2007: 
44-50). By using patellar tendon bands as an 
accessory device, the weight on the tuberosity 
of the tibia is reduced, and it is protected from 
direct trauma (Wall, 1998: 29-34). ESWT 
 (Extracorporeal Shock Wave Therapy) is 
among the safe and promising treatments for 
OGS (Schwend and Geiger, 1998: 943-971). 

Osteocele excision, tubercle debridement, 
reduction osteotomy, tubercle resection, tu-
bercle autologous bone peg, sequestrectomy 
and endoscopic debridement are among the 
surgical options for patients who do not be-
nefit from conservative treatment (Lohrer et 
al., 2012: 218-222).
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OGS is a condition that is allowed to play 
with pain (Wall, 1998: 29-34). However, the 
discontinuation of sports is still a recommen-
ded treatment by many physicians. By redu-
cing the running time and speed, and prohi-
biting jumping, they recommend movement 
restriction for 2-4 months (Eun et al., 2015: 
416-421). Therefore; we aimed to examine 
the possibility for OGS athletes of continuing 
doing sports without restricting their physical 
activities. For athletes, to stop training means 
to leave sports altogether. Our hypothesis is 
that physical activity restriction in OGS treat-
ment is not necessary.

MATERIALS and METHODS

A cross-sectional study of muscle strength 
measure in 65 athletes with knee OGS. After 
ethical approval, we conducted a prospecti-
ve study on 65 athletes who admitted to our 
setting between November and March 2017. 
Athletes between the ages of 11 and 18, who 
performed isokinetic test, with adequate knee 
radiographs and could comply with the pro-
cedure were included in the study. Exclusion 
criteria were set as follows; known osteoart-
hritis, knee flexion less than 90°, prior ruptu-
re of the quadriceps tendon or known insuffi-
ciency, patients with neurological disorders, 
prior patellar fracture, prior patellar tendon 
rupture, prior patellar dislocation and prior 
knee operations with a known decrease on the 
patellar height, involving anterior cruciate re-

construction (ACL) surgery, high tibial osteo-
tomy, and unilateral or total joint arthroplasty.

All clinical and radiographic evaluations 
were done by the same physician in the de-
partment of sports medicine. Athletes were 
dealing with 11 different sports types. 65 ath-
letes (9 female, 56 male, mean of age 13.4 ± 
1.8 years, mean of body mass index 20 kg/
m2) were examined. OGS was diagnosed ba-
sed upon the history and physical examina-
tion with radiographic findings. Five athle-
tes were removed from the study since they 
could not come to the ongoing controls and 
could not exercise regularly.

Twenty three of the athletes were forbidden 
to play sports due to OGS in the outer cen-
ter. Thirty seven of them were continuing 
their active sports activities. Both knees were 
symptomatic in 14 of the 23 athletes, and 19 
of the 37 athletes. The Cincinnati Knee Ra-
ting System was filled in the first examinati-
ons of the athletes. The isokinetic test could 
not be done because they had pain. Six week 
exercise program was suggested.

The athletes were told to warm-compress the 
area for 15 minutes before the activity and to 
apply ice for 20 minutes afterwards. None of 
the patients in the study had limited ROM. 
In order to prevent pain; static stretching at 
low density at the beginning, and then dyna-
mic and PNF (Proprioceptive Neuromuscular 
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Facilitation) stretching exercises were given. 
Hence hamstring loosening while quadriceps 
is stretched was aimed at by creating a recip-
rocal inhibition reflex. To increase the range 
of motion, the athletes were told to repeat the 
exercises 3 times, count up to 10 and do it 
3 times a day. Isometric quadriceps exerci-
ses were performed in the early period. High 
intensity quadriceps exercises and hamstring 
stretching were started in the 2nd week. The 
patients were told to come to check if there 
was no improvement or if the symptoms got 
worse even though they had exercises for 
7-10 days (Gholve et al., 2007: 44-50; Kujala 
et.al, 1985: 236-41; 13-15; Antich and Brews-
ter, 1985: 5-10; Jakob et al., 1981: 579-82).

A patellar band was given in the first exa-
minations. The patients were told that they 
should remove the patellar band during the 
night and during the exercises. The group 
who continued doing sports kept going with 
the training and matches. The athletes were 
called for control after 6 weeks. Cincinnati 
Knee Rating System was again filled during 
the control examinations, and an isokinetic 
test was performed to assess muscle strength. 
The athletes in both groups stated that their 
pain was diminishing. The 3 athletes who 
were told to quit sports returned to professi-
onal sports.

Knee muscle strength was measured in 60 
and 180 degrees/second with isokinetic dyna-
mometer Cybex Norm (CSMI Humac Norm, 
ABD). Subjects were fitted into the Cybex 
according to the manufacturer’s protocols 
and given verbal instructions prior to begin 
the test. Isokinetic test procedure was started 
with initial ten warm up repetitions practiced 
while the patient was sitting upright on the 
chair to align the dynamometer and knee joint 
axis. To keep the right position, the athletes 
were strapped over the shoulder, waist, and 
thigh and proximal of the right ankle.

Athletes were seated upright on the chair with 
the axis of the dynamometer aligned to the 
knee joint axis. Then athletes were instructed 
to perform concentric knee exercise at a ran-
ge of motion (ROM) from 0° to 90° of flexi-
on. The isokinetic testing protocol was consis-
ted of tests at three angular velocities of 60°, 
120°/sec, with 10 repetitions. The initial five 
repetitions at each velocity were performed 
at sub maximal effort, and the last five were 
performed at maximum effort. Subjects were 
given both verbal encouragement and visual 
feedback during the familiarization trials.  

There was 1 minute of rest intervals between 
successive repetitions (Figure1).
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Figure 1. Isokinetic Dynamometer  
Measuring

All tests were performed on both extremities 
and for concentric muscle strength. It were 
completed to assess maximum knee exten-
sor and flexor torque (Peak torque (PT) in 
60°, Total work (TW) 180°, Newton-meters 
(Nm)). We then divided each subjects’ ma-
ximum torque (Nm) by their body mass in 
kilograms (kg) to obtain a normalized mea-
sure of strength (Peak torque/body weight 
(PT/BW)). And the agonist/antagonist (AG/
AN, flexor /extensor, Hamstring /Quadri-
ceps) ratio (%) were recorded (Koh and Her-
zog, 1998: 267-280 Baltzopoulos and Brodie, 
1989: 101-16).

Normality of the variable distribution was 
tested with the Kolmogorov- Smirnov test. 
Statistic evaluations were made using inde-
pendent samples’t test on Statistical Package 
for the Social Sciences (SPSS) program ver-
sion 22.0. (SPSS Inc., Chicago, IL, USA) p 
value, lower than 0.05 was considered as sta-
tistically significant. 

RESULTS 

The average age of the group who quit sports 
was 13.1 ± 1.4; and the average age of the 
group who continued was 13.7 ± 2.1. There 
was no statistically significant difference bet-
ween the groups (p = 0.19). The BMI of those 
who quit sports was 19.7 ± 2.7 and of those 
who continued was 20.4 ± 2.9. There was no 
statistically significant difference between 
the groups (p = 0.3). There was no statisti-
cally significant difference between the Cin-
cinnati Knee Rating System filled in the first 
examinations and the survey results obtained 
in the second visit (p = 0.2, p = 0.6) (table 1: 
Demographic characteristics and Cincinnati 
Knee Rating System results). In the control 
examinations, the pain complaints were redu-
ced in two groups.

Athletes were dealing with 11 different sports 
types (table 2: Groups according to sports 
types of frequencies).There were training 
programs for at least 3 days a week for 2 ho-
urs a day.
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Table 1. Demographic Characteristics and Cincinnati Results (Mean ± SD)

 quit sports continued sports p value

n (%) 23 (% 38) 37 (62)  

Age (years) 13.1 ± 1.4 13.7 ± 2.1 0.1

BMI* 19.7 ± 2.7 20.4 ± 2.9 0.3

Cincinati 1 27.9 ± 3.5 28.9 ± 1.8 0.2

Cincinati 2 26.4 ± 3.9 26.9 ± 3.6 0.6

*BMI: Body Mass Index

Table 2. Groups According to Sports Types of Frequencies

 quit sports 
(n=23)

continu-
ed sports 
(n=37)

Total  (n=60)

Athletics 3 (%4.6) 1 (%1.5) 4 (%6.1)

Basketball 6 (%9.2) 10 (%15) 16 (%24.6)

Football 10 (%15) 15 (%23) 25 (%38.4)

Wrestling 1 (%1.5)  - 1 (%1.5)

Handball 1 (%1.5)  - 1 (%1.5)

Judo 1 (%1.5) 4 (%6.1) 5 (%7.6)

Volleyball 1 (%1.5) 1 (%1.5) 2 (%3)

Fencing  - 1 (%1.5) 1 (%1.5)

Gymnastics  - 1 (%1.5) 1 (%1.5)

Tennis  - 1 (%1.5) 1 (%1.5)

Swimming  - 3 (%4.6) 3 (%4.6)

We evaluated the strength of the knees of the 
athletes at angular velocity of 60 and their 
endurance at 180 degrees, with an isokinetic 
device. At 60 degrees, we found statistically 
significant lower PTE (p <0.03) and PTF (p 
<0.01) values at those who quit sports than 

those who continued doing sports. However, 
we could not obtain a significant difference in 
the measured values of PT/BW E (p = 0.71) 
and PT/BW F (p = 0.6) by body weight.  At 
180 degrees, we found statistically significant 
lower TWE (p <0.02) values at those who quit 
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sports than those who continued doing sports. 
However, we could not obtain a significant 
difference in the measured values of TW/BW 
E (p = 0.68) by body weight. We could not 

obtain a statistically significant difference in 
PTF, PT/BW F evaluations at 180 degrees 
(table3: Means of parameters evaluated by 
the isokinetic test)

Table 3. Means of Parameters Evaluated by The Isokinetic Test (Mean ± SD)

  quit sports continued sports p value

Number of knees 23 37  

PT E 60°/s (Nm) 76.0± 28.8 103.0± 39.0 0.03*

PT/BW E 60°/s (Nm/kg) 144.0±49.0 163.0±61.0 0.22

PT F 60°/s (Nm) 42.0± 18.0 57.0±22.0 0.01*

PT/BW F 60°/s (Nm/kg) 79.0 ±28.0 89.0±34.0 0.24

F/E ratio 60°/s (Nm) 60.0±24.0 57.0±14.0 0.49

TW E 180°/s (Nm) 618.0±206.0 770.0± 315.0 0.02*

TW/BW E 180°/s (Nm/kg) 1174.0±411.0 1228.0±529.0 0.68

TW F 180°/s (Nm) 382.0±211.0 399.0±190.0 0.74

TW/BW F180°/s (Nm/kg) 717.0±359.0 642± 334.0 0.42

F/E ratio 180°/s (Nm) 64.0±31.0 57.0± 27.0 0.32

PTE = peak torque extansıon-. PT/BW E  
= peak torque  /  Body weight  extension. 
PTF= peak torque flexion-. PT/BWF = peak 
torque  / Body weight  flexion. -F/E ratio = 
flexor/extensor . TWE=Total work extensi-
on-. TW/BW E= Total work / Body weight   
extension. TWF= Total work flexion. -TW/
BWF= Total work / Body weight  flexion 

* independent samples’ t test *p<0.05

DISCUSSION 

There is no consensus on OGS treatment. In 
our work, we wanted to show that the athle-

tes who are diagnosed with OGS can conti-
nue doing sports without forbidding sports 
or even without lack of training. This study 
is the only study that evaluated the response 
of the athletes with OGS to exercise with a 
dynamometer. There was no statistically sig-
nificant difference in knee strength and endu-
rance between the groups that continued and 
quit sports. Although we found statistically 
significant differences in strength evaluati-
ons of those who continued sports, we did 
not find the same difference in the values me-
asured according to body weight (p <0.3, p 
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<0.2). There was also no statistically signifi-
cant difference between the Cincinnati Knee 
Rating System results of those who quit and 
those who continued  (Cincinnati 1 p <0.2, 
Cincinnati 2 p<0.6). 

When we look at the literature, there are 
many studies suggesting physical activity 
restriction. Hussain and Hagroo kept track 
of the course of the disease in 261 patients 
(365 symptomatic knees) for 24 months. 237 
(90.8%) patients responded well to restriction 
of sports activities and nonsteroidal anti-inf-
lammatory agents. Twenty-four patients who 
did not recover by conservative measures 
were surgically excised and returned to their 
normal activities after an average of 4.5 we-
eks (Perrin, 1993: 59-72). Mital et al., (1980: 
732-739) mentioned another case series with 
118 patients (151 knees), in which 88% res-
ponded to activity restriction. Fourteen of the 
118 patients (fifteen knees) had oscula proxi-
mal to the tuberosity of the tibia. The ossicle 
was surgically excised because there was no 
improvement in the follow-ups of these pa-
tients for a mean of 3.8 years. Only one of 
them (7%) did not return to complete rela-
xation and activity. When Yen et al., (2014: 
1155-73) examined knee pain in child and 
adolescent athletes; they reported that OGS 
standard therapy was non-operative. They 
stated that ice application, activity restricti-
on, oral anti-inflammatory drugs, physical 

therapy applications and brace applications 
were carried out. The Gerulis et al., (2004: 
363-9) study showed that restricting physical 
activity, load restriction and conservative tre-
atment alone were more effective than load 
restriction and physical activity restriction. 
171 OGS patients (10-27 years) were exami-
ned. The patients were divided into two gro-
ups: Conservative treatment and load restric-
tion were applied to the first group (92 pati-
ents). In the second group (79 patients) there 
was no load restriction. Pain in the first group 
of patients decreased at 13 months, and in the 
second group it decreased at 16.5 months. In 
light of these studies, most doctors suggest 
activity restriction. But we do not think that 
this treatment is the correct application for 
the athlete.

Watanabe et al., (2018: 23) study showed that 
prevent OSD, it is necessary to address each 
factor that may be related to its onset (tigh-
tness in the quadriceps femoris muscle ,sup-
port leg, diagnosis of sever disease and center 
of gravity distance).

However, there are also studies in the lite-
rature that support continued activity of the 
person. Adirim and Cheng (2003: 75-81) 
reported in their compilation work whe-
re they examined injuries in young athletes 
that among the OGS conservative treatment 
options, in addition to traditional treatment 
options (icing, NSAID, activity restriction, 
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physical therapy), quadriceps flexibility exer-
cises and patellar tendon band use also had 
positive impacts. Beovich and Fricker (1988: 
11-13) stated that 91% of adolescent athletes 
reported that their symptoms were gone upon 
icing, aspirin and slight activity modification 
and only two patients had to give up sports.  
Krause et al. (1990: 65-68) tracked 50 pati-
ents (69 knees) for an average of 9 years. No 
treatment or activity restriction was offered. 
36 patients (76%) had no restriction, but dis-
comfort while squatting was observed in 60 
%. Recent studies support activity despite 
pain. In our study, we have told the athletes 
to continue exercising and training within the 
pain limits which they could tolerate.

We could not find a prospective study that sho-
wed the complications that may arise when 
the athletes continue with activities. Comp-
lications and sequelae that may occur during 
the normal course of OGS are pseudarthrosis, 
genu recurvatum, patella alta, fragmentation/
migration ossicles and permanent knee ante-
rior pain (Vreju et al., 2010: 336-9). While 
tuberosity of the tibia fracture is frequently 
observed in athletes who jump, no causal link 
to OGS was found. Kujala (1985: 236-41) 
found that as a result of the survey on 68 yo-
ung athletes, they had to pause trainings for 
an average of 3.2 months, and some stopped 
training for 7.3 months due to OGS. In anot-
her study, patellar bands were used in the tre-

atment of 24 knees in 17 patients with OGS. 
The patellar band was removed at night and 
during the inactive period, and was only used 
during activities. 79.1% success was achie-
ved. Especially in bilateral cases, high level 
of patient satisfaction was found (Eun, 2015: 
416-21). We suggested patellar tape patellar 
bands to all of our athletes.

There are many studies investigating the 
adaptation of skeletal muscles to resistance 
exercises. In these studies, even if the respon-
ses provided by lower and upper extremities 
to the exercise vary, no difference has been 
identified between genders. While there is not 
any apparent change in 4 weeks of exercise 
time, the response by lower extremity musc-
les to the exercise becomes more apparent af-
ter 6 weeks (Abe et al., 2000: 174-80). So, we 
assessed the response provided for the exerci-
se at the end of 6 weeks in our study.

Our study had some limitations. We could not 
compare the information in the literature due 
to differences in symptoms, age groups, and 
lack of elaborate exercise modifications. We 
could have demonstrated the efficiency of the 
exercise by creating a group that was not gi-
ven any exercises in our study. But we could 
not create a different group due to the limi-
ted number of patients. We could have used 
eccentric mode for isokinetic evaluation. But 
since this test has more risk of muscle injury, 
we did not prefer this mode.
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CONCLUSION 

OGS follows a self-limiting course even 
when not interfered. It is a disease with a good 
prognosis. But it is desirable that athletes stop 
doing sports and even give it up altogether. 
In our study, we have reached the conclusion 
that athletes can continue doing sports witho-
ut giving up sports and without even pausing 
the trainings. More studies are needed with 
a larger number of athletes so as to create a 
common protocol for treatment. 
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