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Abstract
Background: The objective of this study was to describe the anatomo-clinical, 
therapeutic aspect of TT fractures and the results.
Methods: This retrospective study was conducted over a period of 5 years (01 
January 2018 to 01 January 2023) in the Paediatric Surgery Department of the 
Teaching Hospital and at theInternational clinic. The epidemiological- clinical, 
anatomopathological, therapeutic, and the results variables of TT fractures were 
studied.
Results: Data from 10 cases were included in this study. All patients were male, and 
their mean age was 14.3 years [range: 11-15 years]. All fractures occurred during 
sports activities through indirect mechanisms. Fractures occurred on both the left 
and right sides of the knee. We have compiled fractures of type IB (2 cases), type IIB 
(03 cases), IIIA (01 case), type IIIB (03 cases), and type IV (01 case). All   patients   
underwent open reduction and osteosynthesis. No   complications occurred in any of 
the patients, and their long-term results were satisfactory.
Conclusion: TT fractures are uncommon in adolescents; however, they are 
common in sports that involve jumping. The indications for treatment are based on 
the modified Ogden classification. These fractures have a good prognosis, with full   
recovery of function and activity after consolidation.
Keywords: Fracture, Tibial tuberosity, Adolescence

Introduction: 
A fracture of the tibial tuberosity (TT) is a break in the continuity at the level of the 
apophysis of the conjugation cartilage of the proximal tibia and may even lead to its 
avulsion. It represents a form of rupture of the knee extensor apparatus [1]. TT 
fractures commonly occur in adolescent athletes at the end of   their growth phase. 
However, its incidence has not been clearly determined in the literature [2]. In a study 
by Wendell et al., which was conducted in the United States in 2020, this injury 
accounted for 0.4–2.7% of epiphyseal fractures in children and 3% of all fractures of 
the proximal end of the tibia [3]. In Europe and South America, the proportion of 
ATT fractures in adolescents varies between 1% and 3% of all epiphyseal-
metaphyseal injuries in adolescents [4]. Diagnosis is based on a standard radiograph 
of   a swollen, painful knee in   an adolescent. In well-equipped centres, computed 
tomography (CT) scans are performed to provide a detailed description of the 
fracture site. Magnetic resonance imaging (MRI) of the knee is sometimes necessary 
to detect associated lesions [5, 6]. Watson–Jones was the first to classify tibial 
tuberosity fractures into three types [7]. In 1980, Ogden et al. modified this 
classification system and included displacement and comminution [8].
TT fractures have been rarely reported in African populations, and only a few case 
series have been reported in the literature [9, 10, 11, 12].
Ignorance of this condition, which is mistaken for a simple knee contusion, results in 
delayed referral and inappropriate management of the lesion, which may affect the 
proximal tibial growth plate. This study aimed to determine the anatomo-clinical, 
therapeutic aspect of TT fractures and the results.
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Patients And Methods
This retrospective study was conducted over a period of 5 years 
(1 January 2018 to 1 January 2023) in the paediatric surgery 
department of the Teaching Hospital and at the international 
clinic. It included all the adolescents admitted to the emergency 
department for recent ATT fractures. Patients were admitted to 
the surgical emergency department and the emergency pool of 
the international clinic for knee trauma. After clinical 
ex aminat ion,  standard radiographs of  the knee in 
anteroposterior and lateral views were obtained for all   
patients. The Ogden classification, modified by Ryu, was used. 
In the case of complex fractures, CT scans were used. Patients 
whose parents refused treatment and cases of neglected 
fractures were not included. The variables studied were as 
follows:
• Sociodemographic: Age, sex, and level of education
• Clinical: Place and circumstances of onset, mechanism and 
time of admission, history of Osgood–Schlatter disease, body 
mass index, side affected, knee volume, loss of active knee 
extension, patellar shock, associated lesions, etc.
• Anatomopathological: Type of fracture according to the 
Ogden classification modified by Ryu and Debenham
• Therapeutic: Therapeutic delay, approach, type of 
osteosynthesis, number of implants, type of immobilisation, 
etc.
• Evolutionary data: This was determined on the basis of 

whether complications had arisen (immediate [compartment 
syndrome, subcutaneous haematoma], secondary [skin 
necrosis, suppuration, secondary displacement], and late 
effects [genu recurvatum, callus, osteitis, stiffness, trophic 
disorders]), duration of immobilisation, time to consolidation, 
delay in removal of osteosynthesis equipmeand in resuming 
weight bearing and walking, restrictions in sports activities, and 
functional rehabilitation. Functional rehabilitation was 
determined based on the evolution of results over time using 
the knee pain assessment score (Anterior Knee Pain Scale 
(AKPS). It consists of 13 items based on anatomical and 
functional studies of the knee and comprises six sections 
corresponding to six activities associated with the knee 
(walking, running, jumping, climbing stairs, squatting, and 
sitting for prolonged periods with the knee bent) as well as 
symptoms such as lameness, amyotrophy, and oedema. The 
max mum score is 100, with lower scores indicating greater pain 
or disability. Scoring is hierarchical and uses different types of 
categorisations, including none, mild, and severe [13].
The mean follow-up duration was 34 ± 2 months [range :10 
months and five years].
Data were analysed using Microsoft Office Excel. Qualitative 
variables are expressed as percentages, and quantitative 
variables are expressed as averages and limits with standard 
deviations.
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Place of injury Number of patients

Schools 4

Home 3

Sports ground  3

Total 10

Figure 1 : Age distribution of the patients

Table 1: Distribution of patients according to the place of injury

Physical 

signs

Number of 

patients

Swelling of 

the knee
8

Ecchymosis 4

Skin 

opening
0

Loss of 

active knee 

extension

10

Patellar 

shock
8

Table 3: Distribution of patients according to physical examination data

Circumstances 

and mechanisms

Number 

of 

patients

Jumping 3

Basketball 5

High-jump 

event 2

Direct mechanisms

Direct 

impact 0

Indirect 

mechanisms

Table 2: Distribution of patients according to the circumstances of trauma
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Results
1) Epidemiological data
From a total of 12 patients, we selected 10 who met the 
inclusion criteria.
We recorded 10 cases of TT fractures over the study period, 
which accounted for 0.90% of fractures, 2.66% of fractures of 
the lower limbs, and 19.42% of knee fractures. Of the 10 cases, 
four presented at the Teaching Hospital and six presented at the 
the international clinic. All patients were male, with a mean age 
of 14.3 years [range:11-15 years] (Fig.1). Most injuries 
occurred in schools (Table 1). Table 2 shows the circumstances 
and mechanisms of trauma. All fractures occurred during 
sporting activities, and the mechanism was indirect. The 
average admission time was 15 h [range: 45 min - 72 h] (Table 
3).

2. Clinical examination data
Osgood–Schlatter disease was found in three patients. The 
body mass index of the patients is presented in Table 4, while 
the physical examination variables are depicted in Table 5. TT 
fractures occurred in both the right tibial tuberosity (five cases) 
and left tibial tuberosity (five cases). No cases of bilateral injury 
were noted.

3. Imaging work-up
All patients (n =10) underwent standard radiography of the 
knee (antero- posterior and lateral views; Fig. 2). The fracture 
types were classified according to the Ogden and Ryu 

classifications (Table 6).  A CT scan of the knee was performed 
in one patient with a type IV fracture (n =1). An MRI of the 
knee was performed in one patient with a type IIIB fracture (n = 
1) None of the patients had associated lesions.

4. Therapeutic data
All patients were treated surgically. The average time between 
the injury and intervention was 60 ± 3.2 h [range: 24 and 96 h].  
All surgeries were performed as open-focus via an anterior 
approach to the knee (Fig. 3). The Types of osteosynthesis are 
depicted in Table 5. A crural pedal cast of the knee in extension 
was performed postoperatively in all cases (n =10). The 
surgical method was chosen depending on the type of fracture. 
Two types of method have been practiced in our patients: 
screwing (Fig. 4) and tension-band wiring (Fig. 5).

5. Evolutionary procedures
The average length of hospitalisation was 4 d [range, 2 - 6 d].  
The mean time to return to weight-bearing was 6 ± 2 weeks 
[range: 5 - 7 weeks]. Of all patients, eight (80%) were able to 
walk again within six weeks, and eight patients with type IIB, 
IIIB, and IV fractures underwent functional rehabilitation. The 
average time to consolidation was six months (range: 4 - 7 
months). Consolidation was achieved in all patients, and none 
of them had any restrictions in sporting activities after 
consolidation. The average time taken to remove the cast 
(duration of immobilisation) was 6.4 weeks [range: 6 -7 weeks]. 
The average time for the removal of the osteosynthetic material 
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Figure 4 : Left knee radiography post osteosynthesis by screwing 
(face (A) and profile (B) incidences)

Figure 5 : Left knee radiography post osteosynthesis by bracing 
(profile (B) and face (B) incidences)

Figure 2 : Right knee profile x-ray highlighting a type IIB anterior 
tibial tuberosity fracture according to Ogden classification. Figure 3 : Anterior approach view
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was 12 ± 2, 1 months [range: 9 -18 months]. None of the 
patients developed complications. The postoperative 
functional results for our patients are reported in Table 6  
(Table 6). All 10 patients were followed up for a long time 
according to the clinical criteria. The mean follow-up duration 
was 34±2 months [range:1 months].

Discussion
TT fractures are rare. The small number of cases in   our study 
also confirms the epidemiological reality of this trauma, which 
is limited to a few clinical cases in the literature [6, 13, 14]. 
These fractures occur predominantly in adolescent males. 
They occur at the end of cartilage growth, generally between 13 
and 16 years of age [12, 15, 16]. This exclusivity of male cases 
was also reported by Jennifer et al. in a series of 56 patients [17]. 
This result may be due to the earlier closure of the proximal 
tibial apophysis in   girls [5, 6]. Sports activities resulting in   a 
sudden contraction of the quadriceps are the main cause of this 
trauma. The contracted quadriceps pull the tibial tuberosity 
under the patellar tendon while landing with the knee in   
flexion [18, 19]. The force of contraction of the quadriceps is 
greater in boys than in girls; therefore, males are at a greater risk 
of injury [6, 18, 20]. Basketball, high jump, football, and 
sprinting are the sports most frequently associated with this 
type of trauma [21, 22, 23]. In a series of 19 patients, Frey et al. 
observed 18 boys with an indirect fracture occurring after a 
sports accident, particularly basketball [24]. Three patients 

had a history of Osgood–Schlatter disease. This is a factor 
favouring the occurrence of avulsion fractures of the TT. This 
association remains frequent; however, no causal link has been 
established [18].
In the current study, the diagnosis of avulsion fractures of the 
TT was made after the patients underwent standard 
radiography (anteroposterior and lateral views) of the knee. 
This examination is performed as the first line of investigation 
and provides the best indication of the size and displacement of 
the fragment [6]. However, CT and MRI scans of the knee can 
also be useful. A CT scan of the knee is useful for more accurate 
visualisation of the extent of the fracture, particularly in forms 
with posterior or intra-articular extension, and for assessing the 
degree of comminution [7]. MRI can be used to diagnose 
associated soft tissue injuries (of the ligament, tendon, or 
meniscus); however, its cost remains a limiting factor [6, 7]. In 
our series, there were as many injuries on the right side as on the 
left, which differs from the literature, which reports a 
predominance of left knee injuries [5, 24, 25]. According to 
some authors, at the time of the trauma, when the knee is in 
extension or 30° of flexion, the apophysis is torn without 
involving the epiphysis. However, when the flexion is >30°, 
both structures are damaged (intra-articular injury) [23]. In 
50% of the cases, this is a type III fracture [10]. We have not 
noted any associated lesions in our series. In the literature, these 
associated injuries are dominated by rupture of the patellar 
tendon, avulsion of the quadricipital tendon, meniscal tears, 
cruciate ligament injuries, and compartment syndrome 
following injury to the soft tissues or the anterior tibial 
recurrent artery [26, 27, 16]. In terms of treatment, all of the 
patients in our study underwent open-focus surgery with an 
anterior medial approach to the knee. The type of treatment 
depends on the classification and displacement of the fracture 
[28]. The open approach is recommended for more severe 
forms with significant displacement or when soft tissue 
interposition makes closed reduction difficult. It also allows 
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Type IA IB IIA IIB IIIA IIIB IV Total

Number of 

patients
0 2 0 3 1 3 1 10

Table 4: Distribution of patients according to the Ogden classification type modified by Ryu

           Type of fracture

Type of treatment

Osteosynthesis by screwing 2 0 0 2 0 4

Osteosynthesis by tension band 

wiring 
0 3 1 1 1 6

  IB                         IIB                          IIIA                                                         IIIB IV Total

Table 5:  Distribution of the type of treatment according to fracture type

Results 
Asymptomatic 

patients

Moderate 

disability       

(score 14 to70)

Very 

symptomatic  

patients  

(score 7 à 14)

Total

Number 

of 

patients

10 0 0 10

Table 6: Distribution of the patients according to functional results
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joint exploration and the search for and treatment of associated 
lesions [19, 29,  30]. Several approaches may be used. Some 
authors have recommended the anterior approach, which 
allows perfect reduction of the fragments and direct access to 
the fracture site [31, 18, 19]. Others have opted for a medial 
parapatellar approach to the knee to avoid cutting the 
infrapatellar nerve threads of the saphenous nerve. Indeed, 
some cases of scar neuroma and infrapatellar hypoesthesia have 
been reported when using the anterior approach [19]. Bauer et 
al. used the anterior approach in 12 patients, with the 
occurrence of infrapatellar hypoesthesia in two patients [19]. 
Osteosynthesis may be performed by bracing or screw fixation, 
with or without a washer. The choice and number of implants 
used depend on the patient's age, type of fracture, and size of the 
avulsed bone fragments [31]. We have not used washers during 
screw osteosynthesis. The use of a washer can lead to late 
r u p t u re  o f  t h e  p ate l l a r  l i ga m e n t  b y  a  p ro c e s s  o f 
devascularisation through compression at its insertion on the 
TT, which may lead to premature epiphysiodesis [31]. In a 
series of 18 adolescent footballers, Ares et al. described an 
open-focus surgical technique using two parallel screws: one 
proximal and one distal to the physeal [32]. The advantage of 
this technique is that it avoids damage to the cartilage, thereby 
preserving growth. In addition, the choice of unicortical or 
bicortical fixation (i.e. screw fixation involving the anterior 
cortex only or the anterior and posterior cortices) is open to 
debate. The study by Alexander et al., which compared these 
two techniques, demonstrated that unicortical fixation offers 
significant stability and results equivalent to those of bicortical 
fixation, and the associated neurovascular risks can be avoided 
[33]. They concluded that bicortical fixation does not confer a 
significant mechanical advantage over unicortical fixation, 
even for displaced Watson–Jones type III fractures. This is 
because unicortical fixation avoids crossing the posterior 
cortex and damaging the vascular and nerve structures 
posteriorly. Although this risk is rare, it does exist [13]. 
Postoperatively, the patients were immobilised with either a 
knee brace or crural pedal cast with the knee in extension. Post-
operative protocols in the literature show a preference for 
immediate post-operative immobilisation and early weight 
bearing [34]. In contrast, Behery et al. prefer immobilisation of 
the knee in extension for the first week and suggest early 
mobilisation of the knee [34]. Follow-up radiographs were 

taken at three and six weeks, and the cast was removed if 
consolidation was satisfactor y [35]. Post-operative 
management was straightforward in our patients, and no 
postoperative complications were observed. In the literature, 
complications occur in 28% of the cases. TT fractures with 
intra-articular involvement or posterior metaphyseal 
components are the most common complication. Refracture 
may also occur, especially type III and IV fractures [6]. The 
most common post- operative complication is bursitis [6]. In 
their study, Pretell et al. observed that 56% of the patients 
developed bursitis, 7% of whom subsequently had their 
hardware removed [6]. Genu recurvatum is found in patients 
aged <11 years due to premature closure of the anterior physeal 
[15]. In our study, the long-term results were good, with all 
patients returning to sports activities. The average time to 
return to weight-bearing was 6 ± 2 weeks. Frey et al., in their 
series of 19 patients, found an average time to return to sporting 
activities of 3.9 months [16]. Pretell et al. reported that 98% of 
patients resumed their activities within an average of 22.3 
weeks, and 97% regained normal knee range of motion, 
regardless of the fracture type. In our study, the average 
consolidation time was six months (range: 4 and 7 months). 
The results of the longest follow-up period were satisfactory. 
The assessment score used was the AKPS score, which is based 
on anatomical and functional studies of the knee. It is easy to 
use in children [36].  TT avulsion fractures in children have a 
good prognosis, with complete recovery of knee mobility [12, 
21].

Conclusion
Avulsion fractures of the TT are uncommon. They occur in 
adolescents during sports involving jumping. The therapeutic 
challenge remains, and the type of treatment depends on the 
modified Ogden classification. All patients in our series were 
treated surgically. Numerous methods of osteosynthesis have 
been described. However, screw fixation and pinning with 
bracing are the most commonly used methods for treating 
these fractures. The aim of the treatment is to restore the 
function of the knee extensor apparatus, and complications are 
rare. The prognosis is good, with full recovery of function and 
activity after consolidation.

1. Casas L, Romero I, Orivio G. Traitement de la fracture avulsion de la 
tubérosité  tibiale antérieure  chez les adolescents. Acta Ortop Mex 2013;27: 
160–69.

2. Behery OA, Feder OI, Beutel BG, et al. Combined Tibial Tubercle Fracture 
and Patellar Tendon Avulsion: Surgical Technique and Case Report. J 

Orthop Case Rep 2018; 8:18–22. doi: 10.13107/jocr.2250- 0685.1090.

3. Wendell W, Symone M, Bryan V.   Epidemiology, diagnosis, and 
management of Tibial Tubercle Avulsion Fractures in Adolescents. JBJS Rev 
2020; 8: e0186. doi: 10.2106/JBJS.RVW.19.00186.

4. Aleilimar T, Leonardo J, Ulbiramar C.  Anterior avulsion fracture of the 

References

Ake YL et al

    International Journal of Paediatric Orthopaedics Volume 10; Issue 3 September-December 2024  Page 12-18  | | | |   



#

17

www.ijpoonline.comAke YL et al
tibial tuberosity in adolescents – Two   case reports. Rev   Bras Ortop 2016; 
51:610–3. doi: 10.1016/j.rboe.2016.08.001.

5. Pranav C, Raja A, Sherlin L, et al.  Imaging Review of Adolescent Tibial 
Tuberosity Fractures.  Open J Med Imaging 2013; 3:90–6. doi: 
10.4236/ojmi.2013.33014.

6. Pretell-Mazzini J, Derek M, Jeffrey R.  Outcomes and Complications of   
Tibial Tubercle Fractures in   Pediatric Patients:  A Systematic Review of   the 
Literature. J Pediatr Orthop 2016; 36:440–6.  

doi: 10.1097/BPO.0000000000000488.

7. Watson-Jones R. Fractures and joint injuries. 5th ed. Baltimore, USA, 
Williams & Wilkins Company, 1979:1048–50.

8. Ogden JA, Tross RB, Murphy MJ.  Fractures of the tibial tuberosity in 
adolescents. J Bone Joint Surg Am 1980; 62:205–15.

9. Checa Betego N, Arvinius C, Cabadas G.  Management of pediatric tibial 
tubercle fractures: is surgical treatment really necessary? J Orthop Surg 
Trauma 2019; 29:1073 9.  doi:  10.1007/s00590-01902390-x.

10. Reuter S, Mellerowicz   H.  Avulsionsverletzungen     der proximalen 
Tibia. Der Orthopäde 2016; 45:226–32. doi:10.1007/s00132-016-3228-y. 

11. Fnini S, Sirajhak M, Messoudi A. Fracture-avulsion négligée de la 
tubérosité tibiale antérieure. J Traumatol du Sport 2011; 28:257– 60. doi: 
10.1016/j.jts.2011.10.001.

12. Bombah FM, Nana T, Ekani BY, et al. Fracture-avulsion of tibial tubercle 
apophyseal in two Cameroonian adolescents. Trauma Case Rep 2021;35: 
100525. doi: 10.1016/j.tcr.2021.100525.

13. Pace JL, McCulloch PC, Momoh EO, et al. Operatively TreatedType IV 
Tibial Tubercle Apophyseal Fractures.  J Pediatr  Orthop2013; 33:8–9. doi: 
10.1097/BPO.0b013e3182968984.

14. Khoriati AA, Guo S, Thakrar R, et al. Bilateral atraumatic tibial tubercle 
avulsion fractures: case report and review of the literature. Injury 2015;46: 
767–9. doi: 10.1016/j.injury.2015.01.012.

15. Kunis GW, Berko JA, Shogan JC, et al. Tibial Tubercle Avulsion Fractures 
in Adolescents: A Narrative Review and Case Report.  J Orthop &    
Or thoped ic    Surg .    2021;  2:12–8.   do i :   10 .29245/2767- 
5130/2021/3.1149.

16. Frey S, Hosalkar H, Cameron DB.  Tibial tuberosity fractures in 
adolescents. J Child Orthop 2008; 2:469–74.  doi: 10.1007/s11832- 008-
0131-z.

17. Brey JM, Conoley J, Canale ST, et al.  Tibial Tuberosity Fractures in   
Adolescents:  Is   aPosterior Metaphyseal Fracture Component a Predictor of 
Complications? J Pediatr Orthop 2; 32:561– 6. 

doi: 10.1097/BPO.0b013e318263a370.

18. Franz P, Luderowski E, Tuca M.   Tibial tubercle avulsion fractures 
in    children.   Curr   Opin Pediatr   2020; 32:86–92.  

doi: 10.1097/MOP.0000000000000870.

19. Bauer T, Milet A, Odent T.  Fracture-avulsion de la tubérosité tibiale 
antérieure chez l’adolescent À propos de 22 cas et revue de la littérature. Rev 
Chir Orthop Reparatrice Appar Mot 2005; 91:758–67

20. Hannouche D, Duparc F, Beaufils P.  The   arterial vascularization of the 
lateral tibial condyle:  anatomy and surgical applications. Surg Radiol Anat 
2006; 28:38–45. doi: 10.1007/s00276-005-0044-1.

21. Driss Jeddi, El Maqrout A, Kharmaz M.  Avulsion fracture of anterior 
tibial tuberosity in a sporty adolescent. Sch J App Med Sci2019; 7(2):728–9. 
doi: 10.21276/sjams.2019.7.2.61.

22. Checa Betegón P, Arvinius C, Cabadas González M, et al. Management of   
pediatric tibial tubercle fractures:  Is    surgical treatment    really   necessary?   
Eur   J    Orthop   Surg   Traumatol 2019; 29:1073–9. doi: 10.1007/s00590-
019-02390-x.

23. Jakoi A, Freidl M, Old A, et al.  Tibial Tubercle Avulsion Fractures    in      
Adolescent      Basketball    Players.    Orthopedics 2012; 35:692–6. doi: 
10.3928/01477447-20120725-07.

24. Rodriguez I, Sepúlveda M, Birrer E, et al. Fracture of the anterior tibial 
tuberosity in children. EFORT Open Rev 2020; 5:260–7. doi: 
10.1302/2058-5241.5.190026.

25. Mubarak SJ, Kim   JR, Edmonds EW, et al.  Classification of proximal 
tibial fractures in children.  J Child Orthop 2009; 3:191–7. 

doi: 10.1007/s11832-009-0167-8.

26. Pandya NK, Edmonds EW, Roocroft JH, et al. Tibial tubercle fractures:  
complications, classif ication, and the need for intra- articular  
assessment.   J    Pediatr   Orthop   2012; 32:749–59.   

doi: 10.1097/BPO.0b013e318271bb05.

27. Clarke DO, Franklin SA, Wright DE.  Avulsion fracture of the tibial 
tubercle associated with patellar tendon avulsion. Orthopedics 2016;39: 
e561–4. doi: 10.3928/01477447-20160414-02.

28. Goh TC, Abdul Halim AR.  Avulsion Fractures of the Bilateral Tibial 
Tuberosity in an Adolescent: A Case Report and Literatures Review.  
European Journal   of   Clinical and Biomedical Sciences 2018; 4:73–5. doi: 
10.11648/j.ejcbs.20180406.12.

29. Pesl T, Havranek P.  Acute tibial tubercle avulsion fractures in children: 
selective use of the closed reduction and internal fixation method. J Child 
Orthop.  2008; 2:353–6.  doi:  10.1007/s11832-008-0126-9.

30. Nicolini AP, Carvalho RT, Ferretti M, et al. Simultaneous bilateral tibial 
tubercle avulsion fracture in a male teenager: case report and literature 
review. J Pediatr Orthop B. 2018; 27:40–6. 

doi: 10.1097/BPB.0000000000000313.

31. Zaizi A, El Yaacoubi T, Chafry B, et al. Tibial tubercle avulsion fractures in 
school sports injury: A case report.  Int J Surg Case Rep2019; 58:30–2. doi: 
10.1016/j.ijscr.2019.03.017.

32. Ares O, Seijas R, Cugat R.  Treatment of fractures of the tibial tuberosity in     
adolescent    soccer   players.   Acta   Orthop   Belg 2011; 77:78–82.

33. Arkader A, Schur M, Refakis C, et al. Unicortical Fixation is Sufficient for    
Surgical Treatment of    Tibial Tubercle   Avulsion Fractures   in Children.  J   
Pediatr   Orthop 2019;39: e18–e22.  

doi:10.1097/BPO.0000000000001269.

34. Behery OA, Feder OI, Beutel BG, et al. Combined tibial tubercle fracture 
and patellar tendon avulsion: Surgical technique and case report. J Orthop 
Case Rep. 2018; 8:18–22. doi: 10.13107/jocr.2250- 0685.1090.

35. Fernández EV, de la Mora García AS.  Avulsion fracture of the anterior 
tuberosity of the tibia in adolescents.    Cuban Journal of Orthopedics and 
Traumatology 2017; 30:1–2.

36. Buckinx F, Bornheim S, Remy G, et al. French translation and validation of    
the "Anterior    Knee   Pain   Scale" (AKPS) Disabil Rehabi2019;41:1089–94. 
doi: 10.1080/09638288.2017.1419288.

    International Journal of Paediatric Orthopaedics Volume 10; Issue 3 September-December 2024  Page 12-18  | | | |   



#

18    International Journal of Paediatric Orthopaedics Volume 10; Issue 3 September-December 2024  Page 12-18  | | | |   

Declaration of patient consent : The authors certify that they have obtained all appropriate patient consent forms. In the 
form, the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The 
patient understands that his/ her  names and initials will not be published and due efforts will be made to conceal their 
identity, but anonymity cannot be guaranteed.
Conflict of interest: Nil      Source of support: None  

How to Cite this Article
Ake YL, Ouattara SJJ, Bonny R, Kouassi-Dria AKS  Tibial Tuberosity Fractures in Adolescents: |
Anatomo – Clinical Assessment and Treatment Results  International Journal of Paediatric  |
Orthopaedics  September-December 2024; 10(3): 12-18.|

www.ijpoonline.comAke YL et al


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

