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Abstract
Purpose  The shape and size of Gerdy’s tubercle (GT) vary among individuals. This study aimed to investigate not only the 
anatomical differences in GT—particularly its size and shape—on dry tibiae and cadavers, but also its precise localization and 
distances to the tibial plateau. The findings may assist surgeons in preoperative planning for total knee arthroplasty (TKA). In 
addition, the morphometric structure of the tibial plateau was examined to provide a detailed description of the tibial plateau.
Methods  A total of 100 dry tibiae and 18 formalin-fixed cadaveric knee-leg specimens were examined using a digital caliper. 
The width, height, and distances between the GT and surrounding structures were recorded. Morphometric parameters of 
the tibial plateau were also measured. Statistical analyses were performed using SPSS software.
Results  GT dimensions and their distances to adjacent structures were proportional to tibial length. The most common GT 
morphology was triangular, with a smooth surface and the tip at the center. GT height, width, and distances to surrounding 
structures were greater in cadaveric specimens compared to dry bones. All GT measurements were positively correlated, 
and tibial plateau parameters demonstrated positive correlations with GT dimensions.
Conclusion  This study demonstrates that dimensional variations can influence tibial plateau morphometry and that asym-
metry exists between the medial and lateral condyles. These findings emphasize the importance of patient-specific implants 
in total knee arthroplasty (TKA). Moreover, the detailed morphometric description of Gerdy’s tubercle (GT) presented here 
may serve as a valuable reference for clinical evaluation, surgical planning, and intraoperative decision-making in TKA.
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1  Introduction

Gerdy’s tubercle (GT) was named after the French anato-
mist and surgeon Pierre Nicholas Gerdy [1]. It is located on 
the anterolateral aspect of the proximal tibia, approximately 
2 cm superior and lateral to the tibial tuberosity and about 
1 cm inferior to the joint line. Textbooks typically describe 
GT as a smooth, triangular facet that serves as the attach-
ment site for the iliotibial tract [2, 3]. In addition, fibrous 
extensions of the vastus lateralis and biceps femoris muscles 
also insert into GT along with the iliotibial tract. Clinically, 
this prominent structure can usually be palpated just below 
the lateral tibial plateau; however, its identification may be 
difficult in obese patients or in cases of soft tissue swelling. 
For this reason, several studies have examined the morphol-
ogy and localization of GT [4].

When GT is not easily palpable, nearby landmarks such 
as the fibular head, the inferior pole of the patella and the 
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tibial tuberosity (TT) may be used for orientation. One previ-
ous study reported the direct distance between GT and TT as 
35.51 mm, and the distance between the lateral tibial plateau 
(TP) and GT as 11.50 mm [5]. However, these single values 
were insufficient for precise localization, as both horizontal 
and vertical distances to TP and TT are required, particularly 
in patients with non-palpable GT [5].

The shape and size of GT are also important for its iden-
tification. Its morphology varies depending on whether its 
surface is smooth or rough, and it has been classified into 
multiple shapes. Kalra et al. described GT as triangular & 
smooth, circular & smooth, vertically oval & smooth, trans-
versely oval & smooth, irregular & rough, or triangular & 
rough [6]. Hussein et al. proposed four groups: triangular 
(Group A), oval (Group B), irregular (Group C), and uni-
dentified (Group D) [7]. Akter et al. offered the broadest 
classification, dividing GT into six types (A–F) according 
to figure and texture [8]. Similarly, Akdemir et al. classified 
GT based on shape and texture, but did not further subdivide 
the types [9].

Total knee arthroplasty (TKA) is a widely performed 
operation for knee reconstruction. At the beginning of the 
procedure, the tibial plateau is resected to accommodate 
the prosthetic component. In advanced osteoarthritis, clas-
sical tibial cuts may be excessive, leading to undesirable 
outcomes. To avoid this, GT may serve as a useful anatomi-
cal landmark if its distance to the tibial plateau is defined 
and correlated with other osteological markers. [10, 11]. 
Although GT can often be palpated on the anterior aspect 
of the lateral tibial plateau, this may be challenging in obese 
patients [4]. Therefore, precise localization of GT in relation 
to nearby structures is essential. Beyond arthroplasty, GT 
has additional surgical relevance. It can serve as a landmark 
to identify the peroneal nerve’s course, providing a safe zone 
to reduce the risk of iatrogenic injury during surgery [12]. 
Furthermore, GT has been reported as a potential source of 
autologous bone graft material for reconstructive procedures 
[13].

The present study aimed to define the precise localiza-
tion of GT relative to nearby anatomical landmarks and to 
evaluate the morphometry of the proximal tibia. In doing 
so, it seeks not only to contribute to the accuracy and safety 
of total knee arthroplasty but also to enhance anatomical 
knowledge of this well-known yet underexplored structure.

2 � Material and Methods

This study was conducted at Ankara University School 
of Medicine, Department of Anatomy. A total of 100 dry 
human tibiae (50 right and 50 left) and 18 formalin-fixed 
cadaveric knee specimens (12 right and 6 left) without 
gross pathology were evaluated. Specimens with deformity 

or damage of the proximal tibia were excluded. Only 
cadavers that met the inclusion criteria (i.e., absence of 
deformity, prior surgery, or damage to the proximal tibia) 
were included. Furthermore, some cadaver specimens con-
tained only a single tibia or leg. This also affected our 
count of right- and left-limb pairs.

Measurements were performed with a Mitutoyo digital 
caliper (500-181-30/150 mm/0.01 mm). The caliper was 
calibrated before each use. All parameters were measured 
independently by two observers, and the inter-rater reli-
ability coefficient was > 0.90 for all measurements. To 
minimize the margin of error in measurements, the tibiae 
were positioned with a vise (Stanley Multi Angle Vice) 
so that the long axis of the bone was perpendicular to the 
ground. Specifically, when measuring the vertical length 
difference between two structures, the vertical distances of 
these structures from the ground were measured, and the 
difference was calculated. For the evaluation of the sur-
face area of GT, the ImageJ software was used to analyse 
photographs of the tubercle.

The parameters evaluated in this study were as follows:

•	 GT’s height (H), width (W), shape (triangular, oval, 
circular, irregular; smooth or rough)

•	 Distance between the tip of GT and the tip of the tibial 
tuberosity (TT): direct (DTT), vertical (VTT), and hori-
zontal (HTT).

•	 Distance between the tip of GT and the center of the 
tibiofibular joint: direct (DFJ) and vertical (VFJ). (This 
parameter could be evaluated only in dry bones)

•	 Distance between the tip of GT and the point where 
a perpendicular line from GT meets the tibial plateau 
(TP).

•	 Distance between the tip of TT and the point where a per-
pendicular line from TT meets the tibial plateau (PTT).

•	 Vertical distance between the highest point of the inter-
condylar eminence and the tip of GT (VIE). (This param-
eter could be evaluated only in dry bones)

•	 Vertical distance between the tip of GT and the lateral 
intercondylar tubercle (VLI). (This parameter could be 
evaluated only in dry bones)

•	 Tibial length: the distance from the superior surface of 
the tibial plateau to the tip of the medial malleolus.

•	 Anteroposterior dimensions of the superior articular 
surfaces of the tibial condyles (AB, CD): the maximum 
distance between the posterior and anterior borders.

•	 Mediolateral dimensions of the superior articular sur-
faces of the tibial condyles (EF, GH): the maximum dis-
tance between the medial and lateral borders.

•	 Tibial plateau width (IJ): the maximum distance between 
the medial and lateral borders of the superior articular 
surface.
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•	 Anteroposterior dimension of the intercondylar area 
(KL): the maximum distance between its posterior and 
anterior borders.

•	 Mediolateral dimensions of the intercondylar area at 
three levels: anterior end (MN), middle narrow part 
(OP), and posterior end (RS).

•	 The surface area of Gerdy’s tubercle.

The corresponding illustrations are presented as fol-
lows: tibial plateau measurements (Figs. 1 and 2), tibial 
length (Fig. 3), GT measurements (Fig. 4), GT shape clas-
sifications (Fig. 5), and cadaveric measurements (Figs. 6 
and 7), surface area of GT measurements with ImageJ 
software (Fig. 8).

2.1 � Statistical Analysis

All data were analyzed using SPSS (version 20; SPSS, Chi-
cago, IL, USA). Descriptive data were summarized as means 
and standard deviations (Std). The G-power analysis was 
performed before the specimen selection. The results were 
subjected to descriptive statistics to determine the corre-
lation between the variables using the Spearman-Rho and 
Pearson’s correlation tests. The Mann–Whitney U test was 
used to determine the difference between the right and left 
tibia bones and cadaveric knees. The level of significance 
for all tests was p < 0.05.

All data were analyzed using SPSS software (version 20; 
SPSS Inc., Chicago, IL, USA). Descriptive statistics were 
presented as mean ± standard deviation (SD). Correlations 
between variables were assessed using Spearman’s rho and 
Pearson’s correlation tests. Differences between right and 
left tibiae and between cadaveric knees were evaluated using 
the Mann–Whitney U test. A p-value of < 0.05 was consid-
ered statistically significant.

3 � Results

The measurements obtained in the present study are sum-
marized in Table 1.

3.1 � Gerdy’s Tubercle (GT) Dimensions

The mean width of GT was 12.83 ± 1.80  mm on the 
right side and 13.23 ± 2.27  mm on the left side. In 
cadaveric samples, these values were 14.00 ± 1.37  mm 
(right) and 14.57 ± 2.21 mm (left). GT height measured 
15.13 ± 2.21 mm on the right and 15.97 ± 2.81 mm on the 

Fig. 1   Tibial plateau measurements are demonstrated on a left dry 
tibia. GT: Gerdy’s tubercle; TT: Tibial tuberosity. a Anteroposterior 
and mediolateral dimensions of tibial condyles. AB: anteroposterior 
dimension of the medial condyle; EF: mediolateral dimension of the 
medial condyle; CD: anteroposterior dimension of the lateral con-
dyle; GH: mediolateral dimension of the lateral condyle. b Width of 
the tibial plateau (IJ) and anteroposterior dimension of the intercon-
dylar area (KL). c Mediolateral dimensions of the intercondylar area. 
MN: anterior end; OP: middle narrow part; RS: posterior end
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left, whereas in cadavers it measured 15.51 ± 0.87  mm 
(right) and 16.35 ± 1.75 mm (left).

3.2 � Distances to the Tibial Tuberosity (TT)

The direct  distance between GT and TT was 
33.78 ± 3.98 mm (right) and 34.20 ± 4.05 mm (left) on dry 
bones, and 33.65 ± 4.98 mm (right) and 33.98 ± 4.91 mm 
(left) on cadavers.

The horizontal distance was 22.99 ± 3.44 mm (right) 
and 24.08 ± 3.20 mm (left), whereas in cadavers it was 
22.18 ± 4.17 mm (right) and 25.13 ± 3.78 mm (left).

The vertical distance between GT and TT was 
24.27 ± 3.92 mm (right) and 23.64 ± 3.69 mm (left) in dry 
bones, and 25.19 ± 4.23 mm (right) and 24.15 ± 3.98 mm 
(left) in cadavers.

3.3 � Distances to the Tibial Plateau

The perpendicular distance between GT and the tibial 
plateau was 11.51 ± 1.55 mm (right) and 12.78 ± 1.97 mm 
(left) on dry bones, and 13.64 ± 2.42  mm (right) and 
14.97 ± 2.43 mm (left) in cadavers.

Fig. 2   Tibial plateau measurements are demonstrated on a left tibia. 
GT: Gerdy’s tubercle; TT: Tibial tuberosity a Anteroposterior and 
mediolateral dimensions of tibial condyles. AB: anteroposterior 
dimension of the medial condyle; EF: mediolateral dimension of the 
medial condyle; CD: anteroposterior dimension of the lateral con-
dyle; GH: mediolateral dimension of the lateral condyle. b Width of 
the tibial plateau (IJ) and anteroposterior dimension of the intercon-
dylar area (KL). c Mediolateral dimensions of the intercondylar area. 
MN: anterior end; OP: middle narrow part; RS: posterior end.

Fig. 3   Tibial length. The superior line indicates the superior surface 
of the tibial plateau; the inferior line suggests the tip of the medial 
malleolus. The vise used to stabilize the tibia is shown in the photo-
graph
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For TT, the perpendicular distance to the tibial plateau 
was 29.29 ± 4.46 mm (right) and 30.67 ± 3.76 mm (left). 
In cadavers, these values were 30.01 ± 5.03 mm (right) and 
30.42 ± 3.89 mm (left).

3.4 � Distances to the Tibiofibular Joint

The vertical distance between GT and the center of the tibi-
ofibular joint was 6.12 ± 2.48 mm (right) and 6.41 ± 1.87 mm 
(left). The direct distance was 30.83 ± 3.34 mm (right) and 
30.96 ± 3.49 mm (left) on the bones.

3.5 � Tibial Length

The mean tibial length was 351.23 ± 24.30 mm (right) and 
343.82 ± 23.95 mm (left). In cadavers, these values were 
355.65 ± 43.40 mm (right) and 358.07 ± 20.66 mm (left).

3.6 � Intercondylar Relationships

The vertical distance between the highest point of the inter-
condylar eminence and GT was 15.13 ± 2.85 mm (right) and 
16.32 ± 3.06 mm (left).

The vertical distance between GT and the lateral 
intercondylar tubercle was 14.74 ± 3.03 mm (right) and 
16.04 ± 2.93 mm (left).

3.7 � GT Morphology

The most common GT shape was triangular smooth (59%), 
while the rarest was irregular smooth (1%). The GT tip was 
located centrally in 78.8% of cases, laterally in 15.6%, and 
medially in 5.6%.

3.8 � Surface Area

The footpr int  sur face area of  GT measured 
270.12 ± 16.12  mm2 (right) and 280.15 ± 15.16  mm2 
(left) on dry bones, and 250.96 ± 17.56 mm2 (right) and 
270.14 ± 16.85 mm2 (left) in cadavers.

Fig. 4   Measurements of Gerdy’s tubercle (GT) on dry bone. a PTT: 
distance between the tibial tuberosity and tibial plateau; H: GT 
height; W: GT width. b. TP: distance between GT and tibial pla-
teau; VIE: vertical distance between GT and intercondylar eminence; 
VLI: vertical distance between GT and lateral intercondylar tubercle; 
DTT: direct distance between GT and TT; HTT: horizontal distance 
between GT and TT; VTT: vertical distance between GT and TT. c 
DFJ: direct distance between GT and tibiofibular joint; VFJ: vertical 
distance between GT and tibiofibular joint

▸
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3.9 � Tibial Plateau Dimensions

•	 Superior articular surface: Mediolateral diameter was 
65.22 ± 2.49 mm (right) and 65.37 ± 2.97 mm (left). 

Fig. 5   Morphological types of GT: a.Triangular b.Vertically oval c. 
Horizontally oval d. Circular e. Irregular

Fig. 6   a Distances between the tibial tuberosity and Gerdy’s tubercle. 
White arrow: Horizontal distance, Blue arrow: Direct distance, Green 
arrow: Vertical distance. TT: tibial tuberosity, GT: Gerdy’s tubercle, 
PT: Patella. b Dimensions of GT. H: Height, W: Weight. c Surface 
area of GT footprint and the distance between GT and tibial plateau. 
Green area: Surface area of GT, Black arrow: The distance between 
GT and the tibial plateau
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Anteroposterior diameter was 42.90 ± 2.30 mm (right) 
and 42.91 ± 1.66  mm (left). In cadavers, the medi-
olateral diameter was 59.96 ± 1.98  mm (right) and 
62.35 ± 2.59 mm (left). Anteroposterior diameter was 
40.29 ± 3.01 mm (right) and 36.98 ± 2.02 mm (left).

•	 Lateral  plateau:  Mediolateral  diameter  was 
23.40 ± 2.90 mm (right) and 22.91 ± 0.84 mm (left). 
Anteroposterior diameter was 37.15 ± 2.95 mm (right) 
and 36.45 ± 1.00 mm (left). In cadavers, the Medi-
olateral diameter was 20.98 ± 2.48 mm (right) and 
25.01 ± 1.28 mm (left). Anteroposterior diameter was 
38.27 ± 2.85 mm (right) and 34.98 ± 1.23 mm (left)

•	 Medial  plateau:  Mediolateral  diameter  was 
23.54 ± 2.42 mm (right) and 23.34 ± 1.63 mm (left). 

Anteroposterior diameter was 39.11 ± 2.35 mm (right) 
and 39.68 ± 2.37 mm (left). In cadavers, the Medi-
olateral diameter was 21.98 ± 1.09 mm (right) and 
20.98 ± 2.14 mm (left). Anteroposterior diameter was 
35.29 ± 2.98 mm (right) and 35.45 ± 2.15 mm (left).

3.10 � Intercondylar Area

The anteroposterior length was 41.32 ± 4.17 mm (right) and 
40.89 ± 3.59 mm (left).

Mediolateral diameters measured 19.56 ± 4.14 mm (ante-
rior end, right) and 20.14 ± 4.82 mm (anterior end, left), 
14.28 ± 2.53  mm (middle, right) and 14.28 ± 2.74  mm 
(middle, left), and 16.98 ± 3.06 mm (posterior end, right) 

Fig. 7   The cadaveric examina-
tion of Gerdy’s tubercle and the 
surrounding structures. a The 
superficial examination. b The 
fascia removed. c The ilioti-
bial tract is removed, and its 
attachment to Gerdy’s tubercle 
is shown. PT: Popliteus tendon, 
FCL: Fibular Collateral Liga-
ment, ALL: Anterolateral liga-
ment, LM: Lateral Meniscus
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and 16.73 ± 3.15 mm (posterior end, left). In cadavers, the 
anteroposterior length was 39.28 ± 3.56 mm (right) and 
41.25 ± 3.22 mm (left). Mediolateral diameters measured 
18.95 ± 5.01 mm (anterior end, right) and 22.14 ± 3.98 mm 
(anterior end, left), 12.51 ± 2.09 mm (middle, right) and 
12.75 ± 3.21 mm (middle, left), and 15.98 ± 2.85 mm (pos-
terior end, right) and 17.01 ± 2.97 mm (posterior end, left).

3.11 � Correlation Analysis

Spearman Rho correlation showed a moderate positive rela-
tionship between:

•	 The vertical distance between GT and the distance from 
TT to the tibial plateau (ρ = 0.454, p < 0.01).

Fig. 8   The steps for using 
ImageJ to measure area are 
demonstrated
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•	 The vertical distance between GT and the direct dis-
tance between GT and the tibiofibular joint (ρ = 0.403, 
p < 0.01).

Further correlations were identified between DTT and:

•	 HTT (ρ = 0.562, p < 0.01)
•	 VTT (ρ = 0.583, p < 0.01)
•	 PTT (ρ = 0.563, p < 0.01)
•	 DFJ (ρ = 0.480, p < 0.01)
•	 Tibial length (ρ = 0.554, p < 0.01)
•	 GT width (ρ = 0.360, p < 0.01)
•	 H (ρ = 0.380, p < 0.01)

•	 EF (ρ = 0.296–0.380, p < 0.01)
•	 GH (ρ = 0.527, p < 0.01)
•	 AB (ρ = 0.425, p < 0.01)
•	 MN (ρ = 0.489, p < 0.01)
•	 OP (ρ = 0.417, p < 0.01)
•	 RS (ρ = 0.487, p < 0.01).

4 � Discussion

Total knee arthroplasty requires precise bone resection and 
accurate surface coverage [14]. Inappropriate or excessive 
tibial cuts may lead to malalignment, which is associated 

Table 1   Measurement results on dry bone and cadavers

Group Statistics for Dry Bone and Cadavers

N: 118 Dry Bone (n:100) Cadaver (n: 18)

Right (n: 50) Left (n: 50) Right (n: 12) Left (n: 6)

Mean Std. D Mean Std. D Mean Std. D Mean Std. D

Direct Distance between GT and tip of tibial tuberosity (TT) (mm) 33.78 3.98 34.20 4.05 33.65 4.98 33.98 4.91
Horizontal Distance between GT and tip of tibial tuberosity (TT) (mm) 22.99 3.44 24.08 3.20 22.18 4.17 25.13 3.78
Vertical Distance between GT and tip of tibial tuberosity (TT) (mm) 24.27 3.92 23.64 3.69 25.19 4.23 24.15 3.98
Distance between the merging point of the perpendicular line from GT to 

tibial plateau and tip of GT (mm)
11.51 1.55 12.78 1.97 13.64 2.42 14.97 2.43

Distance between the merging point of perpendicular line from TT to tibial 
plateau and tip of TT (mm)

29.29 4.46 30.67 3.76 30.01 5.03 30.42 3.89

Vertical Distance between GT and center of tibiofibular joint (mm) 6.12 2.48 6.41 1.87 – – – –
Direct Distance between GT and center of tibiofibular joint (mm) 30.83 3.34 30.96 3.49 – – – –
Tibia Lenght (mm) 343.82 23.95 351.23 24.30 355.65 43.40 358.07 20.66
Vertical distance between the highest point of intercondylar eminence and 

tip of GT (mm)
15.13 2.85 16.32 3.06 – – – –

Vertical distance between GT and lateral intercondylar tubercle (mm) 14.74 3.03 16.04 2.93 – – – –
Width (mm) 12.83 1.80 13.23 2.28 14.00 1.38 14.57 2.22
Height (mm) 15.13 2.21 15.97 2.81 15.51 0.87 16.35 1.75
Mediolateral dimension of superior articular surfaces of tibial plateau (mm) 65.22 2.49 65.37 2.97 59.96 1.98 62.35 2.59
Anteroposterior dimension of superior articular surfaces of Intercondylar 

Area (mm)
42.90 2.30 42.91 1.66 40.29 3.01 36.98 2.02

Mediolateral Dimension of Lateral Plateau (mm) 23.40 2.90 22.91 0.84 20.98 2.48 25.01 1.28
Anteroposterior Dimension of Lateral Plateau (mm) 37.15 2.95 36.45 1.00 38.27 2.85 34.98 1.23
Mediolateral Dimension of Medial Plateau (mm) 23.54 2.42 23.34 1.63 21.98 1.09 20.98 2.14
Anteroposterior Dimension of medial Plateau (mm) 39.11 2.35 39.68 2.37 35.29 2.98 35.45 2.15
Anteroposterior Distance of the Intercondylar Area (mm) 41.32 4.17 40.89 3.59 39.28 3.56 41.25 3.22
Intercondylar Area, Anterior End (mm) 19.56 4.14 20.14 4.82 18.95 5.01 22.14 3.98
Intercondylar Area, Middle Narrow part (mm) 14.28 2.53 14.28 2.74 12.51 2.09 12.75 3.21
Intercondylar Area, Posterior End (mm) 16.98 3.06 16.73 3.15 15.98 2.85 17.01 2.97
Surface Area of the GT’s Footprint (mm2) 270.12 16.12 280.15 15.16 250.96 17.56 270.14 16.85
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with poor clinical outcomes [15]. For this reason, tibial 
plateau morphometry plays a critical role in both surgi-
cal planning and the design of tibial implants. Current 
component sizes, however, do not always fit every patient, 
since morphometric parameters vary significantly across 
populations [12, 14–19].

Gerdy’s tubercle (GT) is a prominent bony eminence 
that can be easily palpated on the anterolateral surface 
of the lateral tibial condyle. Because of its accessibility, 
GT serves as a valuable surgical landmark. It is used to 
guide incision placement in tibial plateau fracture surger-
ies [20], to protect the common peroneal nerve during sur-
gical approaches [1], and to provide bone grafts, with or 
without the iliotibial tract, in reconstructive procedures 
[13, 21]. Moreover, GT is included in the classification of 
tibial fractures and belongs to the so-called “fragile hot 
zones,” which exhibit a higher fracture line density [3]. 
In anterolateral ligament reconstruction, the graft is com-
monly inserted between GT and the fibular head [5]. Given 
its surgical relevance, defining the precise localization and 
morphometry of GT is of great importance [22].

Gerdy’s tubercle’s intraoperative identification may be 
challenging in certain surgical approaches, particularly in 
minimally invasive or anteromedial approaches used in total 
knee arthroplasty. In the context of TKA, the medial para-
patellar approach entails the palpation of the Gerdy tubercle 
subsequent to the dislocation of the patella and the excision 
of the infrapatellar fat pad. In clinical practice, this refer-
ence point is considered during the tibial cut. Moreover, 
the detailed morphometric characterization of GT may still 
provide valuable anatomical reference data, especially for 
preoperative planning, orientation, and procedures in which 
the anterolateral tibia is exposed. In this context, the present 
findings should be interpreted primarily as contributing to 
the anatomical understanding of this region rather than as 

a standalone surgical guide. Furthermore, even when GT is 
not used intraoperatively, understanding its spatial relation-
ship with adjacent anatomical structures may enhance the 
surgeon’s orientation and, by extension, contribute to safer 
surgical practice.

In anatomical textbooks, GT is described as a smooth, 
triangular facet located approximately 2 cm lateral to the 
tibial tuberosity and 1 cm below the joint line [16, 23]. Akter 
et al. evaluated GT in 200 dry bones and classified it into 
types A–F based on shape, reporting that the triangular and 
smooth type (Type A) was the most common [8]. Similarly, 
Kalra et al. found that GT was predominantly triangular and 
smooth [13]. Hussain et al. also classified GT according to 
its shape and texture, identifying triangular shape (Group A) 
and smooth texture (Group A) as the most frequent types [1]. 
In our study, GT was triangular and smooth in 59% of cases, 
consistent with these previous reports.

The vertical distance between GT and the tibial tuberosity 
is especially important, as it determines the cut level of the 
tibial plateau during arthroplasty. GT can serve as a reli-
able landmark to prevent excessive cuts, but if GT is absent 
or non-palpable, the tibial tuberosity may be used to locate 
GT for surgical guidance. [11] The present study is the first 
to examine the vertical distance between GT and the tibial 
tuberosity. Additionally, distances between GT and both 
the intercondylar eminence and the tibiofibular joint were 
assessed for the first time, providing information relevant 
for radiological and arthroscopic evaluations of fractures, 
such as Segond fractures. Comparisons of dry bone meas-
urements with previous studies are presented in Table 2.

We also evaluated tibial length, which correlated with GT 
dimensions. This indicates that in patients with longer tibiae, 
the distance between GT and the tibial plateau is expected to 
be greater, a finding that can inform surgical planning and 
anthropometric studies. Some cadaveric measurements were 

Table 2   Comparison of the 
previous study’s dry bone GT 
evaluations and present study

Tri.s: Triangular and smooth, Ov.s: Oval and smooth, H: GT’s Height, W: GT’s widht, DTT: Direct dis-
tance between GT and tibial tuberosity (TT), TP: Distance between GT and tibial plateau (TP), PTT: Dis-
tance between TT and TP, HTT: Horizontal distance between GT and TT, VTT: Vertical distance between 
GT and TT, VFJ: Vertical distance between GT and tibiofibular joint (TFJ), DFJ: Direct distance between 
GT and TFJ, VIE: Vertical distance between GT and intercondylar eminence, VLI: Vertical distance 
between GT and lateral intercondylar tubercle.

SH H W DTT TP PTT HTT VTT VFJ DFJ VIE VLI

Kalra et al. [13]
(N: 103)

Tri.s – – – – – – – –

Hussain et al. [1]
(N: 72)

Tri.s – – – – – – – –

Akter et al. [8]
(N: 200)

Tri.s – – – – – – – –

Akdemir et al. [9]
(N: 57)

Ov.s 12 9.55 34.49 11.7 – – – –

Present study
(N: 100)

Tri.s 15.12 12.82 34.20 11.5 30.66 24.08 24.27 6.11 16.31 14.74
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performed for the first time in the literature, allowing evalu-
ation of GT’s real dimensions, location, and shape by ten-
sioning the iliotibial band over GT. These cadaveric results 
were consistent with dry bone measurements, validating 
our measurement methods. However, cadaveric assessment 
limited the evaluation of GT texture because the overlying 
iliotibial band was slightly displaced. Cartilage on the tibial 
plateau contributed to greater distances between GT and the 
plateau in cadavers compared to dry bones, suggesting that 
cartilage may provide additional space for tibial cuts dur-
ing surgery. GT size and distances to surrounding structures 
were proportional to tibial length, and the direct distance 
between GT and the tibial tuberosity (DTT) correlated with 
several measurements of GT and the tibial plateau. This sug-
gests that even in cases of tibial plateau destruction, DTT 
can be used to estimate implant size.

Previous studies of tibial plateau morphometry show vari-
able results. Gandhi et al. measured 100 tibiae and found 
AB (anteroposterior medial condyle) 45.23 ± 4.34 mm, EF 
(mediolateral medial condyle) 28.44 ± 2.8 mm, CD (anter-
oposterior lateral condyle) 39.41 ± 3.69 mm, and GH (medi-
olateral lateral condyle) 27.4 ± 2.95 mm [3]. Murlimanju 
et al. reported AB 39.8 ± 3.8 mm, EF 26.7 ± 2.8 mm, CD 
33.6 ± 3.7 mm, and GH 26.1 ± 2.9 mm [15, 27]. Nayak et al. 
measured AB at 41.4 ± 4.5 mm, EF at 28.0 ± 5.0 mm, CD at 
38.2 ± 3.3 mm, and GH at 29.6 ± 2.8 mm [7]. Santos et al. 
reported AB 45.21 ± 3.62 mm, EF 28.63 ± 3.03 mm, CD 
37.86 ± 3.98 mm, and GH 31.98 ± 3.02 mm [25]. Akdemir 
et al. found AB 39.76 ± 4.10 mm, EF 23.27 ± 2.63 mm, CD 
34.72 ± 3.51 mm, and GH 21.83 ± 2.52 mm [9]. Our tib-
ial condyle measurements were lower than most previous 
studies but similar to Akdemir et al., possibly due to ethnic 
differences.

In our study, mediolateral and anteroposterior dimen-
sions of the lateral tibial plateau were greater on the right 
side, whereas medial plateau measurements did not differ 
by side. Previous studies reported similar findings: Murli-
manju et al. observed greater anteroposterior size of the lat-
eral plateau on the right [27], while other studies found no 
side differences [3, 9]. Overall, lateral condyle dimensions 
were significantly smaller than those of the medial condyle 
(p < 0.05), consistent with previous reports [3, 4, 6, 7, 9, 
15, 27]. These results suggest that medial and lateral knee 
prostheses should be designed individually rather than sym-
metrically [6].

The tibial plateau width (IJ) was reported as 
68.3 ± 5.1 mm by Gupta et al. [26], 70.78 ± 2.40 mm by 
Zalawadia and Patel [28], and 65.14 ± 4.70 mm by Akdemir 
et  al. [9]. Our measurements were similar to those of 

Akdemir et al. but lower than those of the other studies. 
Anteroposterior tibial plateau dimensions were measured in 
our study, providing valuable data for preoperative planning 
of tibial implants.

Intercondylar area dimensions were also compared 
with those reported in the literature. Santos et al. reported 
KL (anteroposterior) of 48.68 ± 3.4  mm [25]; Nayak 
et al. reported 42.6 ± 4.2 mm [7]; Gupta et al. reported 
45.7 ± 3.9 mm [26]; Akdemir et al. reported 41.62 ± 4.27 mm 
[9]; and Gandhi et al. reported 46.01 ± 3.62 mm [3]. Our 
study found 41.32 ± 4.17 mm, consistent with Akdemir et al. 
but lower than most others, likely reflecting ethnic variation. 
Mediolateral dimensions at the anterior end (MN) measured 
19.56 ± 4.14 mm in our study, lower than those of Gandhi 
et al. and Akdemir et al. [3, 9]. The middle intercondylar 
mediolateral distance (OP) was 14.28 ± 2.53 mm in our 
study, differing from previous reports [2, 3, 7, 16, 25]. Pos-
terior intercondylar mediolateral dimensions (RS) measured 
16.98 ± 3.06 mm, higher than Gandhi et al. [3], lower than 
Akdemir et al. [9] and Nayak et al. [7], but similar to Santos 
et al. [25]. A comparison of tibial plateau morphometry is 
summarized in Table 3. 

Limitations of our study include the inability to deter-
mine the gender and age of dry bones, as well as the small 
number of cadavers (n = 18), which prevented evaluation of 
some parameters measured on dry bones. Previous studies 
suggest that gender- and age-specific differences may affect 
tibial morphometry [28]. Future research using imaging 
techniques and larger cadaveric samples is recommended to 
better assess these variables.

5 � Conclusion

Total knee arthroplasty procedures are increasing world-
wide. Accurate knowledge of population-specific tibial 
plateau dimensions is essential for selecting appropriately 
sized implants and performing precise tibial cuts. Gerdy’s 
tubercle (GT), located inferior to the tibial plateau, is easily 
palpable and can be a useful surgical landmark. However, 
in obese patients or those with soft-tissue swelling, GT may 
be difficult to identify, making precise localization relative 
to surrounding anatomical structures essential. This study 
contributes to the anatomical literature by not only defin-
ing GT’s precise location but also presenting detailed meas-
urements of the tibial plateau. Our findings underscore the 
importance of patient-specific implants. Notably, this is the 
first study to measure the vertical distances between GT and 
the tibial tuberosity and the lateral intercondylar tubercle, 
and to report cadaveric measurements of GT dimensions.
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