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Opinion 
The TT-TG was first described by Goutallier et al. [1] in Revue 

de chirurgie orthopédique. The measure was presented as being 
a quantification of the quadricipital unit valgus during the patella 
engagement in the trochlea. The high demanding technique as well 
as TT-TG measure results of 3 populations were exposed. The TT-
TG should be performed on a lying patient with a 30° knee flexion 
without any rotation in the hip. Each knee should be radiographed 
separately as the central X-ray beam should be in the axe of the 
quadriceps insertion.

According to this technique, 70 non operated knees were 
included in a study. Sixteen of them were patients over the age of 
65 without any knee dysfunction (control group), 30 knees had 
lateral femoro-patellar arthritis, 24 knees had patellar chronic 
instability. The tibial tuberosity was always lateral to the trochlear 
groove (positive TT-TG). The mean TT-TG distance was 13mm for 
the control group (7-17mm), and 22mm for the arthritis group (16-
31mm) and the instability group (9-38mm).

The authors conclude that TT-TG distance appreciate one of 
the factors of the patella lateralization while engaging the trochlea  

 
and should have a therapeutic incidence. Since this time, the TT-
TG distance measurement was improved by using CT scan and 
MRI [2,3]. Izadpanah et al. [4] recently confirmed the necessity 
of a perfect joint positioning and a 30° knee flexion during TT-
TG evaluation. Fifteen years later, Goutallier et al. [5] published 
the clinical results of 63 patients treated by tibial tuberosity 
medialisation associated with lateral patellar ligament section for 
chronic patellar instability in a French rheumatology journal which 
does not exist anymore. These results were also reported in a book 
dedicated to the femoro-patellar disorders in 1999 [6]. The post-
operative clinical results of 63 patients with true chronic patellar 
instability (at least one femoro-patellar dislocation) were analyzed 
according to different mechanical factors: the post-operative TT-TG 
distance, the trochlear angle at 30° knee flexion, the patella height, 
and the femoro-tibial axis. The mean follow-up since the procedure 
was 8 years [7-15]. Pain, subjective and objective instabilities 
were studied. There was a strong correlation between pain and 
postoperative TT-TG distance less than 3mm. there was no isolated 
mechanical factors correlated to the subjective and objective 
instability. However, the stability was strongly correlated to the 
post-operative TT-TG distance according to the trochlear angle.

Abstract

Tibial tuberosity medialization could be proposed as a treatment for chronic patellar instability associated with an increased tibial tuberosity-
trochlear groove distance (TT-TG). TT-TG is 40 year old as it was first described by Goutallier et al. [1]. According to his further clinical researches, TT-TG 
should not be considered by itself when planning a tibial tuberosity medialization but correlate to the trochlear groove angle. This correlation allowed 
an optimization of the tibial tuberosity medialization technique by limiting the risk of persistent instability (TT not enough medialized) or pain (TT too 
medialized).
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Therefore, a diagram showing the area were operated knees 
should be to avoid as much as possible persistent instability and 
postoperative pain was designed (Figure 1). The TT-TG medialization 
of the tibial tubercule should be quantified and is adapted to each 
patient. For example, a patient with chronic patellar instability and 
a TT-TG distance of 20mm with a trochlear angle of 150° should 
be medialized up to 15mm to fit the “good results” area (Figure 1).

TT-TG distance is usually considered as pathologic if superior 
to 15-20mm when associated to chronic patellar instability [8,12]. 
However, the consideration of the TT-TG as an absolute value was 
already questioned. Balcarek et al. [7] described a relative value 
of the TT-TG distance that is defined as the ratio between the TT-
TG distance and the width of the distal femur. Hingelbaum et al. 
[11] claimed that TT-TG distance should be correlated to the size 
of the knee introducing the TT-TG index that allows an evaluation 
of the necessity for TT-TG medialization on a more individualized 
basi. Ferlic et al. [9] found significant correlations between TT-TG 
distance and several parameters of knee joint size and leg length 
in patient with chronic patellar instability. The authors claim for 
application of indices determining TT-TG as a ratio of joint size 
instead of using TT-TG absolute values. Graf et al. [10] emphasized 
the need for considering TT-TG distance with tibial sulcus angle 
(TSA) to avoid overcorrection with TT-TG medialization. As 
Tsujimoto et al. [15] they found a significant positive correlation 
between the TT-TG distance and the Q-angle [7,15]. However, none 
of these studies were comparing postoperative findings according 
to the success or not of a TT-TG medialization.

Chronic patellar instability is most of the time the consequence 
of several anatomical pathologies that are entangled [13]. Each of 
these variations should be considered while planning a corrective 
surgery [14]. TT-TG distance was first described 40 years ago [1]. 
The unknown Goutallier’s study of the correlation between post-
operative TT-TG distance and TT-TG medialization clinical results 
according to the trochlear angle allows an optimization of this 
corrective surgery [5,6]. Thus, the medialization distance can be 
preoperatively quantified on an individualized basis to optimize the 
surgical result. The knowledge of this study could influence further 
works on chronic patellar instability and TT-TG medialization.
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