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Abstract:
Introduction: Tibia is the second largest as well as longest bone situated on the medial side of the body. The upper
end of the tibia consists of two parts lateral and medial condyles and between condyles there is intercondylar area
which articulate with corresponding condyles of femur and form the knee joint. Accurate morphometric
parameters, condylar and intercondylar area of right and left side is very important to make design of total knee
joint prosthesis and reduces the postoperative complications.
Material and Methods: Study was conducted on 100 dry human tibia from Department of Anatomy in MGM
Medical College, Nerul Navi Mumbai, Maharashtra India. Measurement of medial and lateral condyles,
intercondylar area are recorded with the use of digital Vernier calliper with least count of 0.01 mm. and data were
tabulated.
Result: All measurement were found to be statistically significant when compared with right and left side.
Anteroposterior diameter were found to be greater than transverse diameter for both medical and lateral condyle
and Anteroposterior diameter and transverse diameter were greater in medial condyle than in lateral condyle.
Conclusion: The present study will enhance the morphometric parameters for orthopaedic surgeons for
compartmental knee arthoplasty as well as complete knee arthoplasty in Indian population thus preventing from
post-operative complication.
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1. Introduction

Tibia is the second largest as well as longest bone situated on
the medial side of the body. The upper end of the tibia consists
of two parts lateral and medial condyle and between condyles
there is intercondylar area which articulate with
corresponding condyles of femur and form the knee joint
which is a compound variety of synovial joint [2. Articulating
surface is covered by hyaline cartilage. The medial condyle is
larger, ovoid and lateral condyle is small and circular @, At 16t
week of intrauterine life the size of condyles and menisci is
same on both side but on later stage of development size of
menisci increases in medial and lateral compartment but size
increases more in medial than in lateral compartment B,
Tibiofemoral articulation plays crucial role in weight
conduction from femur above and talus below which is usually
affected in arthritis and osteoarthritis [.Certain non-
modifiable factors which are also associated with origin of
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disease such as aging process, genetic burden and female
gender Bl. Due to malposition result in severe complications
such as soft tissue imbalance, impaired movement and
implant loosening [¢1. Morphometric analysis of tibial proximal
end is important for knee replacement surgery and other
specialized treatment 7). So the present study aims to
measure the dimensions of proximal end of the tibia, which
can be used as guidelines for designing of total knee
prostheses for Indian population.

Aim: The present study aims to determine the morphological
variation on the upper end of the tibia.

Materials and Methods

The present study was carried out on 100 (50 right and 50 left)
tibia in academic setting in the Department of Anatomy in
MGM medical college Nerul Navi Mumbai, Maharashtra India.
Different variation in the upper end of the condyles of the
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tibia were observed. Damaged bones with pathological

changes and fracture bones were excluded from the study. 4.
Photographs of all the morphological variations were taken.
A total of 7 parameters which were measured are as follows- 5.

1. Anteroposterior measurements of superior articular

surface of medial condyle.

2. Transverse measurements of superior articular surface of 7.

medial condyle.

3. Anteroposterior measurements of superior articular

surface of lateral condyle.
Transverse measurements of superior articular surface of

lateral condyle.

Anteroposterior diameter at the level of intercondylar

eminence

Transverse measurements of intercondylar area
Distance between anterior border of upper end of tibia
to mid-point of tibial tuberosity

All measurements were taken in mm with the help of Vernier caliper.

Fig 1: Schiatic Diagram Showing Different Parameters of Upper end of Tibia.

(APDMC- Anteroposterior Diameter of medial condyle of tibia,
TDMC- Transverse diameter of medial condyle of tibia, APDIA-
Anteroposterior Diameter Intercondylar area of tibia, TDIA-

Observation and Results

Transverse diameter of intercondylar area of tibia, APDLC-
Anteroposterior diameter Lateral condyle of tibia and TDLC-
Transverse diameter of lateral condyle of tibia.)

Table 1: Showing the Mean value, STD, Minimum, Maximum, r-value and Significance level of Left side upper end of tibia.

Transverse Diameter of Antero Posterior Transverse Diameter of Antero Posterior DISta':‘ce between
. . . . . . . . . . anterior border of Transverse
superior articulating | diameter Of superior | superior articulating | diameter Of superior " .
Parameters . . | B . upper end of tibia to diameter of
surface of medial articulating surface of surface of lateral articulating surface of mid-point of tibial lintercondvlar area
condyle of Tibia medial condyle of tibia condyle of Tibia lateral condyle of tibia P . Y
tuberosity
Minimum 22.44 25.43 21.23 27.16 24.12 8.5
value
Maximum 37.36 45.39 32.58 413 42.48 16.62
value
Mean 28.3618 39.1204 27.2388 34.5934 30.487 12.6799
Std dv 3.005519 4.292565 2.614974 2.922529 4.88 1.759382
r-value 0.454575 0.611229 0.412989 0.461147 0.285186 0.195735
S 'gr;'ef\';alnce P <0.0001 P=0.0674 P <0.0001 P <0.0001 P <0.0001 P <0.0001
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Table 2: Showing the Mean value, STD, Minimum, Maximum, r-value and Significance level of Right side upper end of tibia.

Transverse Diameter Antero Posterior Transverse Diameter Antero Posterior Dlsta|‘1ce between Transverse
. . . . . . . . . . anterior border of .
of superior articulating| diameter Of superior |of superior articulating| diameter Of superior . diameter of
Parameters X ., . R R upper end of tibia to .
surface of medial articulating surface of surface of lateral articulating surface of ., . - intercondylar
" R I - o mid-point of tibial
condyle of Tibia medial condyle of tibia condyle of Tibia lateral condyle of tibia . area
tuberosity
Minimum value 22.15 30.55 21.22 22.11 23.52 8.75
Maximum value| 329 48.24 34.47 40.98 42.37 16.17
Mean 27.5458 38.8798 26.829 34.3886 30.64 12.7982
Std dv 2.550926 3.87506 3.035263 3.348513 4.638751 1.619928
r- value 0.386739549 0.620831797 0.107884559 0.392662625 0.013974939 0.119640965
S'gr:g\'ljnce P <0.0001 P =0.0225 P <0.0001 P <0.0001 P <0.0001 P <0.0001

Table 3: Showing the Mean value, STD, Minimum, Maximum, r-value and Significance level of both side upper end of tibia.

Transverse Diameter . Transverse Diameter . Distance between
. Antero Posterior . Antero Posterior .
of superior . . of superior . . anterior border of Transverse
. . diameter Of superior . . diameter Of superior L .
Parameters |articulating surface of| . R articulating surface of | . R upper end of tibia to diameter of
. articulating surface of articulating surface of . X - .
medial condyle of . L lateral condyle of L mid-point of tibial |intercondylar area
s medial condyle of tibia L lateral condyle of tibia .
Tibia Tibia tuberosity
Minimum value 22.15 25.43 21.22 22.11 23.52 8.5
Maximum value 37.36 48.24 34.47 41.3 42.48 16.62
Mean 27.9538 39.0001 27.0339 34.491 30.5705 12.7374
Std dv 2.819785 4.049824 2.824059 3.144415 4.764324 1.692186
r-value 0.3867 0.6208 0.1078 0.3926 0.0139 0.1196
Significance level P <0.0001 P =0.0034 P <0.0001 P <0.0001 P <0.0001 P <0.0001
Discussion 26.96+2.18. So, our finding is similar to above finding.
Present study establishes the seven morphometric Furthermore, Bukkambudhi Virupaksha murthy Murlimanju

parameters of upper end of tibia in Indian population. The
data obtained from present will provide the exact value for
various parameters of MTC and LTC because most
orthopaedic surgeons do not support prosthetic implants due
to insufficient tibial coverage which increases the possibility
of tibial implant collapse.

In present study, we observed that the transverse diameter of
superior articulating surface medial condyle of tibia is
28.36+3.005, 27.54+2.55 and 27.95+2.81 in left side, right side
and both side upper end of tibia respectively. The Antero
posterior diameter of superior articulating surface of medial
condyle of tibia is 39.12+4.29, 38.87+3.87 and 39.001+4.045
in left side, right side and both side upper end of tibia
respectively. The Transverse Diameter of superior articulating
surface of lateral condyle of tibia is 27.231+2.614,
26.829+3.0352 and 27.03312.824 in left side, right side and
both side upper end of tibia respectively. The Antero Posterior
diameter of superior articulating surface of lateral condyle of
tibia is 34.59312.922, 34.388+3.34 and 34.491%3.144 in left
side, right side and both side upper end of tibia respectively.
The Distance between anterior borders of upper end of tibia
to mid-point of tibial tuberosity is 30.48+4.88, 30.64+4.63 and
30.57+4.76 in left side, right side and both side upper end of
tibia respectively. The Transverse diameter of Intercondyler
area is 12.67+1.75, 12.79+1.61 and 12.73%1.69 in left side,
right side and both side upper end of tibia respectively.
Earlier Swati Gandhi et al.,®! had measured the all following
diameters depending upon sex and side except the Distance
between anterior border of upper end of tibia to mid-point of
tibial tuberosity, in which they found AP diameter of right side
of medial condyle of tibia in male and female was the 48.45 +
4.14 and 42.39+4.19 whereas on left side it is 47.23 £ 4.32 and
40.36%4.65 and TD of right side medial condyle of tibia in male
and female 30.18+2.83 and27.25+3.05 whereas TD of left side
medial condyle of tibia in male and female 29.28%3.14 and
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et al., " had measured length and breadth of medial and
lateral tibial plateau in right and left side in south Indian
population irrespective of side and sex in which they found
medial tibial length on right side and left side was 40.6£3.9
and 39.2+ 3.6 and breadth on right and left side was 26.9+2.9
and 26.61+2.7 whereas lateral tibial length on right side and left
side was 34.8+3.7and 32.6x 3.4 and breadth on right and left
side was 26.5+3.4 and 25.7+2.5 which are quit close to our
observation values. The study from P. Chaitnaya Shree et
al.,"9 they had measured the AP diameter, TD and area of
MTC and LTC of the right and left side of tibia in which they
found AP,TD area of MTC of the right side was 37.91,29.78,
and 1128.96 respectively whereas AP,TD area of LTC of the
right side was 36.89, 29.37 and 1083.45 and on left side AP,TD
area of MTC was 37.24, 27.46 and 1022.61 respectively
whereas AP, TD area of LTC of the right side was 37.42, 29.95
and 1120.72 respectively. The statistical comparision of
measurement of AP diameter, TD of right and left tibial
condyle is quit close to our observation values. A Vasanthi et
al., in 2017 "1 had measured AP diameter, TD of medial and
lateral condyle of right and left tibia also the width and length
of intercondylar area in which they found AP diameter TD and
width and length of intercondylar area of left tibia is
47.67+1.39, 22.509+1.04, 18.6603+0.623 and 51.319+0.7190
respectively whereas AP diameter TD and width and length of
intercondylar area of right tibia is 45.489+0.52, 24.27+1.01,
17.7021+0.3438, and 51.319+0.6250 respectively so our
finding is not similar with above finding.

Limitation of present study is that there is no comparision
between the gender. Knee Osteoarthritis is the most common
cause for knee replacement. So in present study
morphometric analysis of proximal articular surface of tibia is
benificial for designing the tibial prosthesis in total knee
arthoplasty in Indian population.
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Conclusion

Surgeons do not favours the prosthetic inmplants due to
insufficient tibial circumference which result in increase in
possibility of tibial implant collapse so the Present study
provides the data on the basis of side which will improve the
life style of patient and will help in designing appropriate size
matched components of knee prosthesis after knee
replacement surgery in Indian population thus minimizing the
post-surgical complications.
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