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Anthropometric Analysis of Human Knee Joint in Indian Population 

 
 
ABSTRACT 
Background: It is well understood that distal femoral and proximal tibia scale is 
lower in case of the Asian than that of their western counterparts. Because of the 
Asian population's comparatively smaller structure and stature, many surgeons claim 
that imported implants may not be well fitted for Asian origin patients, mainly based 
on Western morphometry. It is very likely that an overweight section will be used in 
many Asian centres in most operations, resulting in low results of the procedure of 
the implant. For joint substitution of distal femur, careful positioning of fitted 
implants as well as balancing of underlying soft tissues is important. It is also 
important to use incredibly complex surgical procedures. To retain its usual 
functional motion spectrum, use of a suitable femoral part dimension is necessary. 
Furthermore, owing to a discrepancy between the size of the prosthesis and the 
bone, there could be a host of serious issues. 
 
Objectives: To calculate the anthropometric distal femur parameter and determine 
the distal femur variations on the right and left side of the morphometric 
measurement and To evaluate dimension of current TKA as related to Indian 
population. 
 
Methodology: All the patient visiting the out patients Department of Orthopaedics, 
at AVBRH in the age group 30-50 year during the period of June-2020 to April-2023 
with sample size of 50 patients.  
Detailed history and clinical review will be taken, including age, sex, socio-economic 
background, type of employment. In all patients involved in the study in Orthopaedic 
OPD, thorough radiological assessment of all the knee joints will be performed. The 
radiological test and various anthropometrics will include knee joint Simple X-ray 
and CT-Scan.  
Expected results: We expect that from our results, anthropometric measurements of 
Indian population may differ from other literatures. 
Keywords: Anthropometry, knee joint, TKA 
BACKGROUND:  

 
It is well understood that distal femoral and proximal tibia scale is lower in case of 
the Asian than that of their western counterparts. Because of the Asian population's 
comparatively smaller structure and stature, many surgeons claim that imported 
implants may not be well fitted for Asian origin patients, mainly based on Western 
morphometry [1-3]. It is very likely that an overweight section will be used in many 
Asian centres in most operations, resulting in low results of the procedure of the 
implant. Therefore, using a sufficient femoral scale for the multiple demographic and 
ethnic groups is of utmost importance for the required individuals. This will 
guarantee that the implants used during their lifespan had optimal efficiency. 
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To get back the knee to its usual physiological function, most knee arthroplasty is 
usually done on the diseased knees. Many of them also jointly influenced the 
pathological conditions of individuals aged 45 and over. However with the 
prevention of rheumatoid arthritis and osteoarthritis, there were instances when 
complete knee replacements were carried out for the relatively young people aged 
45 years or below. Cases of post traumatic arthritis, AVN, hemochromatosis, lupus, 
dislocation, sepsis, unstable components have been identified in follow-up trials. Use 
of extremely complicated operation procedures is important to replace distal femur 
together, as this ensures that well-fitting implants are placed and soft tissue around 
them are balanced [1-3]. To retain the usual functional range for the motion of the 
leg, the use of a sufficient femoral part size is important. Furthermore, a difference 
between the scale of the prosthesis and the bone may contribute to a variety of 
serious problems Use of a small portion is already found to induce implantation 
loosening, while an overweight aspect will induce impression of underlying soft 
tissues. Therefore after complete knee arthroplasty, the use of the required part size 
is important for long-term performance. Currently, several Asian countries like 
China, Japan, Korea, Taiwan and Thailand made available the anthropometric knee 
joint measurements [1, 2]. Analyses of most of India's population are compared with 
separate anthropometric ethnic data reported in those other literatures. [1]. 

For differing quantities of prostheses, various types of prostheses are essential. 
Bone degradation, deformity, laxity and arthritic involvement. The used protheses 
range from single-service versions to reinforced protheses for severe deformities 
and ligament defects and healing procedures for minimally deformed single-service 
disease. Most surgeons recommend using PCL protheses for moderate deformities 
and PCL-replacements for serious deformities. choice of surgeons is dependent on 
expertise and practice.  manufacturers of knee prostheses have designed 
prosthetics which either require  retention of PCL or PCL substitution with modular 
polyethylene tibial implants, as well as replacement of PCL and PCL femoral 
components involving identical bone cuts [3]. In general, such prostheses are being 
used to promote an intraoperative shift from PCL conservation to PCL replacement 
or a selective condylate arrangement. In most situations, the arthroplasty may be 
converted with relative ease to a PCL-substituting configuration if it is difficult to 
balance the PCL.  Tibial polyethylene section with a substantial dissipation (or 
improved AP congruence or constraint in sagittal plant) for alternative usage is 
mostly included in several prothesis designs, rather than the post-stabilized structure 
with PCL incompetence [3]. Usually, interchangeable stems, metal augmentations 
and restricted condylar modules are available in most appliances. Several other 
variables influencing the prosthesis design and selection, includes prosthesis fixation, 
modularity, patellofemoral articulation, handling, and polyethylene issues [3]. It is 
the expected of the surgeon to consider the signs, contraindications, predicted 
functional outcome and survival for each type of prosthesis and particular prosthesis 
[3]. These are covered in corresponding sections of this chapter. For any form of 
prosthesis and individual prosthesis, it is the responsibility of the surgeon to consider 
the symptoms, contraindications, possible functional outcome and survival. Each 
surgeon should be familiar with his or her choice of choices and instrumentation and 
assure that all the bases in the operating room are covered. Long-term follow-up 
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research may further extend our understanding of appropriate spectrum signals of 
knee prosthesis available. 
 
 
AIM AND OBJECTIVES 

i. To measure distal femur anthropometric parameter 
ii. To calculate the anthropometric distal femur parameter and determine the 

distal femur variations on the right and left side of the morphometric 
measurement 

iii. To evaluate dimension of current total knee arthroplasty system as related 
to Indian population 

 
MATERIALS AND METHODOLOGY 
 
This prospective study will be carried out in Department of Orthopaedics, at JLN 
Medical College and AVBRH, Sawangi, Wardha during the period from June 2020 to 
April 2023. 
 
Sample Size: 50 
 
Study type: Prospective Observational Study 
 
METHOD OF COLLECTION OF DATA  
All the patient visiting the out patients Department of Orthopaedics, at JLN Medical 
College and AVBRH, Sawangi, Wardha in the age group 30-50 year during the  
period of June 2020 to April 2023. Detailed history and clinical review will be taken, 
including age, ethnicity, social status, personal activities, type of work. In all patients 
involved in the study in the Orthopaedic Patient Department, comprehensive 
radiological analysis of all the knee joints will be performed. A basic X-ray and 
CT-Scan of the knee joint will be used in the radiological evaluation. On X-ray and CT 
scans, various anthropometric parameters will be analysed as follows: 
  

 Femoral torsion distally (dft)  

 Anatomic axis  

 Blumensaat’s line length (bll)  

 Posterior femoral angle distally (pdfa)  

 Blumensaat’s line angle 

 Inter-epicondylar distance (ied) 

 Posterior tibial slope (pts) 

 Metaphyseo-diaphyseal angle (mda)  

 Angle of tibial plateau 

 Length of tibial plateau 

 Width of tibial plateau 

 Anterior to posterior diameter 

 Medial to lateral diameter 

 Insall-Salvati Index 
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 Modified Insall–Salvati Index 

 Black burne pell Index 

  Caton – Deschamps Index 
 
 
EXCLUSION CRITERIA  

 Patients with infection, fractures, bone tumors will be excluded from the 
study. 

 Individuals who underwent prior distal femur surgery  

 Individuals with congenital deformity of distal femur  
 
STATISTICAL ANALYSIS- Appropriate statistical test would be applied to analyze 
data. 
EXPECTED RESULT- Result will be formulated on basis of observations. Also the 
conclusion will be drawn on the basis of observations and result.  
 
 
DISCUSSION: 
 
CT instruments often aren't easily obtainable even as standard throughout most of 
the various parameters restricts their use in this study, processing time are typically 
longer than ordinary radiographs as well as the technical standard is not more than 
five times. Radiation is considerably higher (knee position, settings) (5 to20 mSv). 
Horizontal areas should be used with all landmarks at the same time to provide 
greater clarity in the measurement of bony landmarks. involvement of metal 
artifacts and osteoarthritis with significant ostesphytes is obstacles to fulfillment of 
these requirements through complications of coordination of that same knee [1, 5]. 
In the majority of tests, regardless of the tool used, difficulties in distinguishing bony 
landmarks were identified. The reliability of measurements can be compromised by 
these difficulties. 3D CT requires additional period for rebuilding but no definition or 
measurement precision appears to be enhanced [5]. Thus, this analysis makes an 
honest effort to quantify all the parameters utilise digital x-rays that have the 
advantage of being readily usable, inexpensive and much less sensitivity to radiation 
compared to CT.  

In turn, efficiency of inter-observer (98%) and intra observer (95%) must be 
enhanced due to specification done in the calculations. Both x-rays are taken by our 
institution's professional radiographers. The AP, short knee X-ray, weight-bearing, 
was attained while the patient was seated in line with the longitudinal cassette with 
the back of his knees.  Central beam was concentrated roughly 2.5 cm under edge of 
patella with a 100 cm film. The posture of the patient was to stand slightly outwardly 
with their heads rotated in order to maintain the angle between the two feet about 
15° [4]. In the current research, radiographs are obtained with a film focal length of 
130 cm, 60 kV, 200 mA and 50 ms. Weight bearing time [1, 6].  AP knee is 
radiographed by stretching and rotating a knee full with the patella in middle of 
femoral condyle [6]. From AP knee radiographs, anatomical orientation is 
determined. A marker is positioned at the middle of the spine of the tibia. 
anatomical axis is located at a core of tibia spines, line drawn 10 cm above tibial 
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spines, midway between cortical surfaces of the bones' lateral and media femoral 
surfaces.  tibial anatomic axis is defined by connecting the dots between medium 
and  lateral cortical surfaces of bone from middle of tibial spines to 10 cm well 
below tibial spines [2-7]. The medial angle for the axis intersection is then calculated, 
with measurements stated as either > 180 °or <180° based on the malalignment of 
the valgus or varus. 
 Towards knee-related surgery, DFT (Distal Femur Torsion) is a crucial component, 

since it influences kinetic kinematics, in specific monitoring of satellite and 
bending ligaments [7]. Anatomy of knee X-rays from the AP are defined. In center 
of tibia spine, an indicator is located in femoral portion. These bony landmarks 
were used to identify two angles in DFT determination [1, 7]: 

i. APCA (Anatomic Posterior Condylar Angle) between posterior condyle 
tangent line and the trans epicondylar axis angle 

ii. A sPCA between the tangent angle (Surgical Posterior Condylar Angle) 
 The line to the posterior condyles and the relation to the Medial sulcus 

epicondyle of the medial epicondyle lateral condyles [7]. The PCA was internally 
distorted and reported arbitrarily as negative (anti-clockwise direction for the left 
knee). When angle tip was medium, distal femur was externally bending and 
angle was favorable (clockwise direction for the left knee). 

 Then link the sagittal plane and distal femoral joint orientation line followed by 
identification of location of metaphysis entering the condyle for pointing out the 
anterior and posterior points. 

 The distal femoral angle posterior is the angle subtended between the femoral 
angle between mid-diaphysial line of the distal femur (distal femoral anatomic 
axis) and lateral distal femoral angle of the femur (PDFA) [6, 8]. 

 The blumensaat line angle (BLA) of the Blumensaat is determined between the 
line of the Blumensaat and the distal anatomical femoral axis. 

 Intercondylar notch roof is shown by Blumensaat line in lateral x-ray vision. 
Blumensaat line length (BLL) and tibial plateau length (lateral tibial distance 
[LTW]) were determined on the lateral radiograph [7]. 

 Tibial plateau scale has been estimated at the subchondral bone level. The 
antero posterior radiograph is used to assess the distance between the medial 
and lateral femoral epicondyles (interepicondyl distance [IED]) and the width of 
the tibial plateau (coronal tibial range [CTW]. 

 Metaphysis Diaphysis Angle (MDA) is cross-sectional angle between tibia and 
metaphysis axis [9-11]. 

  proximal anatomical axis of tibia is first drawn in a lateral visual radiograph, 
linking the middle points of  external cortical diameter of a tibia at intervals of 5 
and 15 cm to knee articulation [4, 11].  

 Then, second line was drawn, that is, metaphysis, by bringing in a lateral film and 
linking middle points of two points on both proximal and distal cortices of the 
tibial metaphysis. [11, 12].  

 MDA was eventually calculated. The angle was defined as Preoperative Posterior 
Tibial Slope (PTS), the first line was produced by two lines in the lateral 
radiography [6, 11].  

 Then second line was formed by connecting the lateral radiograph with the most 
proximal points on tibia plateau, avoiding osteophytes, [6, 10-13].  
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 Since no prior consensus on the ideal anatomical axis for PTS measurement was 
noted, the connecting line between the midpoints of the outer cortical diameter 
at a distance of 5 and 15 cm to the knee joint is suggested as being the most 
parallel to mechanical sagittal axis [11]. 

 The anatomical axis of our research was also considered to be this axis. angle 
between plateau's angles, proximal articular tibial axis and horizontal line 
determines an angle of the Tibial Plateau (TPA) [3, 11, 14]. 

Few of the related studies on anthropometric analysis[15] , knee joint in different 
conditions[16,17]  and MRI of knee joint[18,19,20] were reviewed. Evidences of 
musculoskeletal morbidities are available in studies by Khanam et. al [21] and Global 
Injury studies[22-27].  
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