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Introduction:The aim of this study was to determine the morphometry of articular facets of tibia in Telangana
population. The knee transplant has become a common surgery nowadays. Hence, there has risen the need for
accurate tibial plateau morphometry which is population specific. The data of which will be helpful in designing
population specific tibial prostheses.

Materials and Methods: The study was done on 50 adult human tibia (24 right and 26 left) collected from
Department of Anatomy, Kakatiya Medical College, Warangal Telangana state. The  Maximum Antero-Posterior
diameter (MAPD) and maximum transverse diameter (MTD)of medial and lateral tibial condyles were measured
by verniercalliper. The results were compared with other studies .

Results: The mean length and breadth of medial tibial plateau (± standard deviation) is 42.7±4.1 mm and
30.8±2.8 mm and that of lateral tibial plateau is 37.5±3.9 mm and 30.61±3.6 mm. The length as well as the
breadth dimensions of lateral tibial plateau is less than that of medial. The length of medial tibial plateau is
longer on the left side. results were compared with other population.

Conclusion: These findings in our study may assist the concerned medical persons in designing meniscal implants
and tibial prostheses suitable for local population.
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accurate tibial plateau morphometry which is
population specific. The data of which will be
helpful in designing population specific tibial
prostheses.
The tibial plateau is the superior surface of the
upper end of the tibia. The intercondylar
eminence is the middle elevated area of the

The knowledge of the morphometric values of
tibia segments is important in Forensic,
Anatomic and Archaeological studiesin order to
identify unknown bodies and stature. The knee
transplant has become a common surgery
nowadays. Hence, there has arisen the need for
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tibial plateau. The intercondylar area gives
attachment to the anterior and posterior
attachments of the medial and lateral menisci
and the cruciate ligaments. It separates the
medial and lateral articulating surfaces of the
tibia. These articulating surfaces of tibial
plateau articulate with the articulating surfaces
of the femoral condyles and in addition patellar
articular surface joins them to form the knee
joint. The total or partial knee replacement
surgery involves resecting the superior surface
of the tibia up to nearly one centimeter and
replacing the resected part with the tibial
prosthesis and its implantation. The knee
replacement surgery is the treatment of choice
in severe osteoarthritis.So the present study was
undertaken to evaluate the morphometry of dried
tibiae and to use the obtained osteometric data
to estimate the bilateral differences between
the right and the left bones.

MATERIALS AND METHODS

The study was conducted on a sample of 50 adult
human Tibiae of unknown sex (24 right and 26
left) collected from Department of Anatomy,
Kakatiya Medical College, warangal, and
Government medical college of Nalgonda
Telangana. Tibia with gross deformities and
damaged articular surfaces are excluded from
the study. The side of each bone was determined.
Bones were documented with number.The length
and breadth of medial and lateral tibial plateaus
were measured with Vernier callipers. The length
was measured from anterior end to posterior end
of plateau at the point of maximum length. The
breadth was measured from the intercondylar
eminence of respective side to the correspond-
ing medial and lateral end, at the midpoint

Fig. 1: Showing measuring both medial and lateral
condyles of Right Tibia.

[Fig-1]. Instruments Used for the study were
Digital Vernier Caliper and measuring Tape.
The following measurements were taken on all
articular facets (medial & lateral)of all Tibiae
using a verniercaliper and tape:
1. maximum transverse diameter (MTD),
2. maximum antero-posterior diameter (MAPD).
All the observations and results were tabulated
and compared with previously reported studies
(Figure 1).

RESULTS

The medial and lateral condylar surfaces of tibia
are not similar. The medial condylar plateau is
oval in shape and is longer whereas lateral
condylar plateau is circular [1,2]. Hence, tibial
plateau morphometry is required for perform-
ing knee transplantation surgery. Servien E et
al., opines that in vivo dimension of each tibial
plateau is the key factor in planning uni-
compartmental knee arthroplasty and optimal
coverage of resected tibial plateau is the
important factor in the total knee arthroplasty
[3,4]. The anatomical studies on tibial plateau
are infrequent and very few are available in
respect of South Indian population. The tibial
plateau morphometric data as well as sex
differences are important in the designing tibial
prosthesis suitable for a local population. A
mismatch can result in severe complications like
cruciate ligament rupture, soft tissue
misbalancing, less movements of knee joint  after
surgery and even prosthesis loosening [4,5].
The knee prosthesis made according to morpho-
metric data of femur and tibia and according to
the gender parameters will give excellent results
and early mobility of patients as well as lesser
complications after surgery [6,7].
The length of medial tibial plateau was greater
than the lateral. The breadth of the medial tibial
plateau was also slightly more than that of
lateral on the Right side. It was observed in the
left sided tibiae that the average length and
breadth of medial tibial plateau was greater
than the Left lateral tibial plateau. On overall
all the measurements are greater on the right
sided tibiae when compared to left side (Table
1 & Table 2).
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Table 1: Morphometric measurements of Tibia.
Right Left

s.no Length- Medial 
Plateau (in mm)

Breadth Medial 
Plateau  (in mm)

Length- Lateral 
Plateau  (in mm)

Breadth Lateral 
Plateau (in mm)

Length- Medial 
Plateau (in mm)

Breadth Medial 
Plateau (in mm)

Length- Lateral 
Plateau (in mm)

Breadth Lateral 
Plateau (in mm)

1 48 30 40 28 40 30 34 24
2 42 28 36 26 44 32 38 28
3 46 30 40 28 36 22 32 20
4 32 26 30 26 40 30 34 30
5 38 26 35 26 36 26 30 20
6 38 24 36 24 40 30 36 28
7 38 26 32 22 40 32 36 30
8 44 30 42 28 44 30 38 28
9 42 32 38 30 36 28 30 22

10 42 30 40 30 40 28 34 28
11 42 30 34 30 44 28 30 24
12 38 32 34 30 40 30 36 26
13 42 32 38 28 38 26 36 24
14 40 28 36 26 34 24 28 22
15 40 24 38 22 44 30 38 30
16 30 28 34 26 40 30 40 30
17 40 28 36 26 36 26 36 26
18 42 32 38 28 44 32 38 30
19 42 30 36 30 40 28 32 24
20 36 26 32 24 36 26 34 28
21 42 28 38 26 38 26 30 24
22 34 26 32 22 40 30 40 30
23 38 26 36 24 38 28 36 26
24 40 30 36 26 38 28 36 26
25 38 28 36 26
26 40 30 36 26

Total mean 39.83 28.41 36.12 27.5 39.38 28.38 34.76 26.15

Table 2: Morphometric measurements of Tibia.

Parameters right/left Measurement mean   

 Anterior Posterior 
Diameter

Right Medial 39.83

Lateral 36.12

 Transverse Diameter Right Medial 28.41

Lateral 27.5

 Anterior Posterior 
Diameter

Left Medial 39.38

Lateral 34.76

 Transverse Diameter Left Medial 28.38
Lateral 26.15

DISCUSSION

of getting a prosthesis which is oversized in
procedures like uni-compartmental knee
arthroplasty and total knee arthroplasty.
Over-sized knee prosthesis can lead to incom-
patibility with the resected bones. Studies in
indian population Swathi et al. (2014) (7) found
the mean AP diameter and transeverse
diameter of medial and lateral condyle on right
side as 4.84 cm & 3.01cm and 4.23 cm & 2.72cm,
they found the mean transverse, AP diameter of
medial and lateral condyle on the left side as
2.92, 4.72 cm and 2.89, 4.03cm.Our study gives
morphometry of tibial plateau similar to North
Indian study mentioned[8].
Srivastava et al. found the mean AP diameter
and transverse diameter of medial and lateral
condyle on right side as 3.86 cm & 2.97cm and
3.64 cm & 2.92cm, They found the mean
transverse, AP diameter of medial and lateral
condyle on the left side as 2.75, 3.99 cm and
2.97, 3.69 cm. While in our study, we got the
values as  3.98, 2.8 cm and 3.62, 2.75  on the
right side and 2.75, 3.93 cm and 2.83, 3.47 cm
on the left side, strongly correlating with param-
eters of this author.
Muralimanju BV et al. (2016) [9], found the mean
AP diameter and transverse diameter of medial

The geometry and anatomy of the knee is
variable, irrespective of gender and the human
race and it should be considered carefully
during the design process of the tibia prosthe-
sis for the Total Knee Arthroplasty (TKA).
In the present study the length of medial tibial
plateau is greater than the lateral. The breadth
of the medial tibial plateau was also slightly
more than that of lateral on both sides and
Rightsided measurements are little longer than
left side measurements. The morphometry
depends on the stature of the population. Asians
have smaller stature compared to the western
population. The knee prosthesis available in the
market may not match with the morphometry of
Indian population. Indian patients are at the risk
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and lateral condyle on right side as 4.06 cm &
2.69cm and 3.48 cm & 2.65cm, they found the
mean transverse, AP diameter of medial and
lateral condyle on the left side as 2.66, 3.92 cm
and 2.57, 3.26 cm.
Ugochukwu EG et al. (2016) [10]. found the
mean  AP diameter and transverse diameter of
medial and lateral condyle on right side as 4.61
cm & 3.03cm and 4.80 cm & 2.96cm,  They found
the mean transverse, AP diameter of medial and
lateral condyle on the left side as 3.15, 4.51 cm
and 3.13, 4.92 cm.
Prasanna Veera Kumar Attada et al  (2018) (11)
et al. found the mean  AP diameter and trans-
verse diameter of medial and lateral condyle on
right side as 4.14 cm & 3.07cm and 3.79 cm &
3.05cm,  They found the mean transverse, AP
diameter of medial and lateral condyle on the
left side as 3.09, 4.41 cm and 3.07, 3.72 cm.
With the above comparison we can conclude that
there is no significant difference in the morpho-
metric parameters of the tibial plateau among
the North and South Indian populations. But
significant differences exist with other authors
with respect to most of the parameters. it was
observed that the lateral tibial plateau is smaller
than the medial one; therefore the need was
highlighted for a knee arthroplasty procedure
which takes into account the difference to
ensure complete tibial coverage. The lateral
tibial plateau would need a different tibial
implant, round in shape and with a smaller
length and breadth. In the surgical practice, the
orthopaedists avoid implants with incomplete
coverage of the tibia as this may induce the
collapse of the implant. Hence, the implant
designing needs knowledge of the size of the
tibial plateau. The morphology of the tibial
prosthetic component should match the
resected surface in order to restore the stability
and load transmission after knee replacement.
Total Knee Arthroplasty (TKA) and uni-compart-
mental knee arthroplasty are both accurate

Table 3: Morphometric measurements of Tibia in various authors.
Study and year Right                                    Left                                     

Length Medial 
Plateau (in mm)

Breadth Medial 
Plateau  (in mm)

Length Lateral 
Plateau  (in mm) 

Breadth Lateral 
Plateau (in mm)

Length Medial 
Plateau (in mm)

Breadth Medial 
Plateau  (in mm)

Length Lateral 
Plateau (in mm)

Breadth Lateral 
Plateau (in mm)

Swathi et al. (2014) (7) 48.45±4.4 30.18±2.83 42.39±4.19 27.25±3.05 47.23±4.32 29.28±3.14 40.36±4.65 28.91+3.02
Srivastava A et al. (2014) (8) 38.63 29.73 36.47 29.21 39.94 27.5 36.94 29.77
Muralimanju BV et al. (2016) [9] 40.6±3.9 26.9±2. 34.8±3.7 26.5±3.4 39.2±3.6 26.6±2.7 32.6±3.4. 25.7±2.5
Ugochukwu EG et al. (2016) [10] 46.1±5.1 30.3±4.3 48.0±5.1 29.6±4.1 45.1±3.1 31.5±4.1 49.2±2.4 31.3±2.4
Prasanna Veera Kumar Attada et al  (2018) (11) 41.4±3.2 30.7±3.2 37.9±4.4 30.5±3.4 44.1±4.5 30.9±2.4 37.0±3.5 30.72±3.9
Present study 2020 39.83 28.41 36.12 27.5 39.38 28.38 34.76 26.15

surgeries which require optimum prosthesis
sizing. This is important to ensure a better
prognosis and prosthesis long term survival,
which would lead to normal function post
operatively.
Moghtadaei M et al., in their CT scan study of
knee joints observed that besides precise
surgical techniques in TKA, proper sizing of the
prosthesis is mandatory for a successful and
long-life outcome. Any mismatch in the form of
overhanging or under sizing of the components
can lead to altered soft-tissue tensioning and
impaired patello-femoral tracking. They further
observed that in order to enhance the quality of
the fitness yielded by prostheses, morphomet-
ric studies from diverse ethnicities are manda-
tory. They stated that as the Asian populations
have smaller knee compared with Caucasians,
there is need for alteration in sizing and
configuration of current prostheses to best fit
them. They further mentioned that anthropomet-
ric surveys from China, Korea, Japan, India,
Malaysia and Thailand were conducted to
construct Asian knee profile. But, there were
delicate discrepancies in methodology and
results of these studies that can affect the
outcome of TKA in a different manner from
Western population.

CONCLUSION

The knowledge of the morphometric values of
tibia segments is important in Forensic,
Anatomic and Archeological cases in order to
identify unknown bodies and stature. Therefore
our study supplies the mean values of the
different morphometric measurements from the
tibia. As a result, these measurements may help
to indicate the characteristic morphological
features of tibial segments in our population and
also help the Orthopedic surgeon to place the
various implants in the reconstruction of tibial
fractures and other pathological conditions of
knee.
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