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ABSTRACT 

Tibial tubercle fractures are uncommon fracture patterns, commonly seen in adolescents who are 

growing toward skeletal maturity and typically affect young males engaged in various sports. 

Odgen classification describes 5 types of tibial tubercle fractures. Type III is the most common. 

appropriate management can be guided based on the level of fracture and the presence of fragment 

displacement. Commonly open reduction with internal fixation by one or two screw parallel to the 

joint are showing satisfactory outcomes. This report highlights a 13-year-old male patient who had 

a history of fall down and was diagnosed with tibial tubercle fracture Ogden type III & Salter-Harris 

type II. He underwent Open reduction with internal fixation by one-third semi-tubular plate and 

screws. Patient clinical and radiographical status after 3 months follow up showed healed fracture 

without hardware complications and good function with no limitation in ambulation or joint range 

of motion. The technique used in this case appeared to be safe with an excellent functional result 

and has a similar outcome compared to fixation by screws. 
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INTRODUCTION 

Tibial tubercle avulsion fractures are a rare 

occurrence, with a frequency of one case 

every four years in busy emergency centers 

[1]. They account for less than 1% of all 

physeal injuries and 3% of proximal tibial 

fractures [2]. The incidence of Tibial tubercle 

avulsion fracture is 0.25–2.7 cases yearly [3], 

These fractures are most commonly seen in 

adolescents who are growing toward skeletal 

maturity and typically affect young males 

engaged in various sports. The highest 

incidence occurs in the 14 to 17 year old age 

group, with males being more commonly 

affected due to their greater participation in 

sports and later fusion of the physis [4]. 

The fracture is often associated with jumping 

activities in sports such as basketball 

[5,6,7,8]. The mechanism of injury is caused 

by a combination of traction force originating 

from quadriceps contraction with the knee in 

an extension position while jumping and the 

passive flexion contradicting the quadriceps 

contraction when landing [9]. The 

pathophysiology behind these fractures is 

linked to the pattern of ossification centers in 

the knee joint. The proximal tibia has two 

ossification centers, the first site at the 

proximal tibial physis and the second site at 

the tibial tubercle or apophysis. Physeal 

closing progresses from posterior to anterior 

and proximal to distal parts of the knee.  

The tibial tubercle is the last part to be closed. 

Particularly, where most growth plates mature 

under compressive dynamism, the growth 

plate of the tibial tuberosity closes under 

extensive loads [10].  

The ossification center at the tibial tuberosity 

is associated with the metaphysis through 
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fibrocartilage, which is progressively 

substituted by columnar cartilage during the 

process of maturation of the skeleton [11]. 

The newly formed cartilage is characterized 

by weakness; thus it is where injury occurs in 

TTAFS. TTAFS often occur during sports 

after unexpected contraction of the 

quadriceps, which pulls the tibial tuberosity 

underside the patellar tendon. Contraction of 

the quadriceps sometimes can be indirect, due 

to eccentric contractions that oppose knee 

flexion while landing, or by a direct 

mechanism of concentric quadricep 

contraction to generate forceful knee 

extension while jumping [5]. Males have a 

higher risk because they have superior 

quadriceps strength than females [6]. 

CASE DESCRIPTION 

A 13-year-old male slipped while playing 

football at the school and fall on the ground. 

He developed severe pain in his right knee. 

The patient was stable on presentation with an 

intact neurovascular exam in the emergency 

department, he had moderate compressible 

swelling on the right knee with tenderness all 

over the tibial tubercule. He was unable to 

ambulate with limitation of movement of the 

knee joint due to pain.  

Two plain x-rays were done before orthopedic 

consolation showed a displaced tibial tubercle 

fracture (Figure 1). CT was ordered to assess 

the personality of the fracture and the 

geometry which showed a transverse tibial 

tubercle fracture line with widening 

prominent anteriorly and laterally with an 

oblique extension below the physis to the 

medial side. No intra-articular extension 

(Figure 2). Categorized as Ogden type III, 

Salter-Harris type II. 

The plan was discussed with the family for 

admission and the need for closed versus open 

reduction with internal fixation after the 

swelling resolved. A posterior splint was 

applied temporarily, and leg elevation and ice 

packs application was done for him during 

hospitalization. 

 

   

Figure (1): AP and lateral view demonstrating tibial tubercle fracture salter Harris type 2. 
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Figure (2): CT scan reveal transverse tibial fracture line with widening prominent 

anteriorly and laterally with oblique extension. No intra-articular extension. 
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OPERATION 

Fractures classified as Ogden types II-V 

usually require surgical treatment [11,12]. 

Almost 88% of TTAF cases require surgery 

[13]. ORIF with compression screws or 

closed reduction and percutaneous pinning are 

common surgical options. The ORIF 

procedure typically involves a midline 

incision in the knee for better access to the 

fracture site.[14]. To achieve anatomical 

reduction, direct inspection and debridement 

of the fracture site and the removal of 

interpositional soft tissue are crucial. Ideal 

compression during internal fixation is 

recommended using cancellous partially 

threaded 4.0 screws, which must be 

positioned parallel to the joint surface, 

avoiding the growth plate and residual 

attached to the posterior cortex. Another 

surgical technique that uses cannulated screws 

to fix the intra-articular fragment with one or 

two screws reliant on the size of the fragment. 

The fragment between the physis and 

metaphysis should be fixed, inserting screws 

across the tubercle physis but not through the 

proximal tibial physis [15]. They stressed that 

avoiding implant prominence was a keyway 

to moderate the risk of hardware removal. 

The ultimate goal of the open reduction 

procedure is to achieve the anatomic 

reconstruction of the joint surface and 

stabilize the fixation. Some authors prefer to 

use a tension band. [6,4,9,16,17]. 

In our case we did mid-line longitudinal 

incision and medial parapatellar approach for 

the right knee, Trial of fixation was done by a 

partial threaded cancellous screw with a 

washer but the fracture wasn't stable while 

flexion of the knee due to the comminution 

and the type of the fracture so open reduction 

with internal fixation by 1/3 semi-tubular 

plate with 5 cortical full threaded screws 

(Figure 3). 
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Figure (3): AP and lateral intraoperative images after ORIF by plate and screws. 

 

FOLLOW UP 

At 3 weeks and 3 months follow-up visit after discharge, the Patient was improved with no pain, 

healed wound, and full active and passive range of motion of the knee (Figure 4, 5). 

So the outcome from our patient showed that fixation with screws and plate is safe with an excellent 

functional result and has a similar outcome compared to fixation by screws. 

 

  

Figure (4): AP and lateral view at 3 weeks follow up visit. 
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Figure (5): AP and lateral view at 3 months follow up visit. 
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