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ABSTRACT

X-rays.

Background :Post-operative assessment of component positioning in total knee replacement (TKR) is a critical step in
evaluating implant longevity, joint stability, and functional outcomes.The primary goal is to verify that the femoral, tibial,
and patellar components are correctly aligned, balanced, and seated to restore natural biomechanics.Conventional
Radiography: Weight-bearing anteroposterior (AP), lateral, and skyline (patella) views are the gold standard for initial
assessments. They allow for assessing implant positioning, cement mantle integrity, and polyethylene wear. Computed
tomography is increasingly utilized for a more precise three-dimensional (3D) evaluation particularly,for assessing
rotational alignment. It removes the superimposition and projectional errors that can mask malposition on standard 2D

INTRODUCTION :
Optimal treatment for Patients with “osteoarthritis ” where
conservative line of has not been successful require TKR
which has a very good potential for recovery .[1,2] Long-
term survival rates with most of the implants is around
98%even after 10-year [5], around 20% of patients who
undergo TKR report discontent with the results when assessed
one year after the surgery.[6] One pivotal element
influencing the achievement of favorable outcomes after TKR
is the reinstatement of correct knee alignment. Misalignment
of implants following primary TKA has been pinpointed as the
leading cause of revision surgery in 7% of instances.[7]
Improper positioning and alignment represent significant
reasons for post-TKR pain. Typically, the evaluation of
component positioning after TKR is carried out using
radiographic methods. Noticeable misalignment, especially
in terms of “varus-valgus and flexion-extension”, may be
detectable in radiographs. However, precise measurements
can be challenging due to variations in leg rotation and
magnification errors. Determining component rotation poses
difficulties. Assessing outcomes after TKA has shifted toward
functional measures, traditional X-rays and CT SCAN .
Regular evaluation of component positioning using
Computed tomography (CT) scans is gaining momentum in
evaluation where it is possible to ascertain the postoperative
placement of the components in sagittal, coronal, and
rotational planes. [9, 10] Specifically, the alignment of
components in the coronal plane has been predictable as a
critical factor influencing the long-term achievement of
mechanically aligned (MA) TKA implants.[10] Component
Alignment in TKR Achieving proper knee alignment is a
critical factor in ensuring successful outcomes following
TKR.[34] Malalignment of the implant after the initial TKR has
been identified as the leading cause of revisions, accounting
for 7% of cases requiring revision.[35]Alignment Axes:The
VA is a vertical line extending downward from the center of
the pubic symphysis, as observed on a typical weight-
bearing anteroposterior radiograph. This VA serves as a
standard line for determining other axes.[11] The MA of the
lower extremity is established by illustrating a line from the
center of the femoral head to the center of the ankle joint.This
line has an approximate inclination of 3° compared to the VA.
Restoration of the HKA angle also refered as MA of lower
limbs is one of the main aim of TKR .When full-length weight-
bearing X-rays of the knee are unavailable, the Tibiofemoral
Axis (TFA) can be determined from short anteroposterior
knee radiographs. The acceptable alignment falls within the
range of 7° to 9° of valgus. [12] CT scans can offer an
alternative to routine assessment of component
positioning.[13 14 ] Depending on the CT imaging protocol,
it's possible to determine the postoperative sagittal, coronal,
and rotational alignment of components.[15 16 ] Several
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methods have been described for these measurements. [13
17 ] Transverse 2D-CT slices are used to measure the angle
between the surgical epicondylar axis and the posterior
implant axis for rotational movement of FC . Alternatively, CT
images are occasionally reconstructed in 3D, with the images
aligned to standardized frames of reference, and rotational
alignment is assessed based on these images.[18] Therefore,
the present study was conducted to study the radiological
evaluation of component positioning in TKR & and its
correlation with pain postoperatively at 6 months.

ATM AND OBJECTIVES

Aim:

Radiological evaluation of component positioning in TKR & its
correlation with pain postoperatively at 6 months.

Objectives:

1. Tostudy painassessment by VAS score.

2. Tostudy component positioning under CT evaluation.
3. Correlationbetween painand CT findings.

MATERIALS AND METHOD

The present Retrospective prospective observational cross-
sectional study was conducted at a tertiary care centre after
institutional ethical committee approval. A total of 30 TKR-
operated patients were involved in the study. Any injury to the
operated joint between the follow-up period and non-
compliant subjects were excluded from the study.

Methodology

A written informed consent was taken from all the subjects
before the initiation of the study. Patient history was collected
by verbal communication. Clinical examination including
routine radiological examination and a CT scan was done.
Patients were followed up for CT scan post-operation and pain
was assessed at 6 months by using the VAS score system pain
evaluation at 6 months follow up using VAS score
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Figure 1 :showingVAS Scoring

Post-operative Evaluation
Patients were assessed by CT scan postoperatively and pain
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evaluation at 6 months follow up using VAS score
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The data was assessed using SPSSV 23.0 software. Continuous
variables were expressed in mean and standard deviation
whereas, categorical variables were shown in frequency and
percentage. t test was used to compare data between the
studies.P<0.05 was considered as statistically significant.

RESULTS AND ANALYSIS

Age

Among the study participants, 20.00% (n=6) were aged 51-60
years,56.67% (n=17) were aged 61-70 years,and 23.33% (n=7)
were aged 71-80 years, making up a total of 30 individuals. The
detailed distribution of age is mentioned in Figure 6.

Table 2 :Showing Age and Gender distribution
Age Distribution Gender Distribution
36.57%

nFemale

u)le

2000%

Table 1. CT assessment parameters [89, 90] Alpha angle Beta Angle
CORONAL |TAR |INTERPRETATION Alpha Angle Beta Angle
ALIGNMEN |GET $0.40 20 20
T OF RAN
FEMORAL |GE 002
AND TC i
TIBIO 180 | TFA =180 corresponds to neutral .
FEMORAL alignment NoPain il o Pain il
ANGLE TFA >180 corresponds to TFA in valgus
(TFA) TFA <180 corresponds to TFA in varus Table 4. Comparison of tibiofemoral angle according to
ALPHA 90 |ALPHA =90 corresponds to the neutral painintensities.
ANGLE placement Pain Tibio femoral angl p-value
ALPHA >90 corresponds to the valgus Intensity Mean SD
placement of the FC Mild Pain 180.6 1.95 0.4361
ALPHA <90 corresponds to varus No Pain 179.84 0.75
placement of the FC Participants experiencing mild pain had a tibiofemoral angle
BETA 90 |BETA=90 corresponds to the neutral with a mean of 180.6 and a standard deviation of 1.95,
ANGLE placement compared to those reporting no pain, whose mean angle was
BETA >90 corresponds to the valgus 179.84 with a standard deviation 0f0.75 (P = 0.4361)..
placement of the FC . .
BETA <90 corresponds to varus Tl b | D 'I:E. m D ra I a n gl E.
placement of the FC
SAGITTAL
ALIGNMEN 180.6
T ) 179.84
FLEXION |90 |FF =90 corresponds to neutral placement
OF FC (FF) FF >90 corresponds to a FC in the
extension
FF <90 corresponds to a FC in flexion
TIBIAL 90 |TS =90 corresponds to neutral placement
SLOPE (TS) TS >90 corresponds to the anterior tibial
slope
TS <90 corresponds to the posterior Mild Pain Mo Pain
tibial slope Table 5. comparison of flexion of femoral component
ROTATION |0 according to pain intensity
ALFC Pain intensity Flexion of Femoral P-Value
ANGLE Mean SD
(REA) Mild Pain 90 0 0.05289
e i No Pain [50.16 oz .
(RTA) In the study, participants reporting mild pain exhibited a
PATELLAR mean flexion angle of 90 for the FC, with negligible variation
HEIGHT (SD = 0). Participants experiencing no pain showed a slightly
INSALL 1.02|Ratio >1.2 indicates Patella Alta & <0.8 hlgher mean flexion angle of 90. 16, with a standard deviation
SALVATI indicates Patella Baja of 0.37. P-value indicated no significant difference in flexion
INDEX of FC when compared according to pain categories
Statistical analysis (P=0.05289).

Flexion of femoral component

FAdld Pam

Mo Paim

Table 6. Comparison of tibial slope according to pain
categorie

Pain Intensity TIBIAL SLOPE P-Value
Mean SD

Mild Pain 90 0 0.5743

No Pain 90.04 0.35

10008
10.00%
000 l
31-60 61-70

B3%%
-8

Table 3 :Showing Comparison of Alpha with Beta Angle

In the study, participants with mild pain had a mean tibial
slope of 90 (SD = 0). Those reporting no pain exhibited a
slightly higher mean tibial slope of 90.04, with a standard
deviation of 0.35. There was no significant difference in tibial
slope when compared according pain categories (P=0.5743

|

i 2 |

| www.worldwidejournals.com |>



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 15 | Issue - 07 |July - 2026 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

Tibial =lope

-

Pl Fam
Table 1. comparison of rotational femoral component
angle according to pain categories

Mo Fam

Pain Intensity Rotational Femoral Angle P-Value
Mean SD

Mild Pain 0.4 0.89 0.6548

No Pain 0.2 0.64

In the study, participants experiencing mild pain had a mean
rotational FC angle of 0.4 (SD = 0.89).In contrast, those without
pain presented a mean angle of 0.2, with a standard deviation
of 0.64. There was no substantial variation in rotational FC
angle when compared according pain categories (P=0.6548).

Rotational femoral compornent angle

PAdAld Pam oo Pam
Table 8. Comparison of rotational tibial component angle

according to pain categories

Pain Intensity Rotational Tibial angle P-Value
Mean SD

Mild Pain 0 0.0829

No Pain 0.24 0.66

Participants reporting mild pain had an average rotational TC
angle of 0 (SD = 0), while those without pain showed a mean
angle of 0.24 (SD = 0.66). The difference in angles between
the two groups were P-value of 0.0829..

Rotaticonal tibialcomponent angle

Lo M L 3

FAild Paim Mo Pam

Table 9. Comparison of Insall Salvati index according to
pain categories

Pain Intensity INSALL SALVATI INDEX P-Value
Mean SD

Mild Pain 0.96 0.13 0.8863

No Pain 0.95 0.22

Participants experiencing mild pain showed an average Insall
Salvati index of 0.96 (SD = 0.15), whereas those without pain

had ameanindex of0.95 (SD = 0.22).The difference inindices
|

between the two groups was not statistically significant (P =
0.8863).

Sa lwati Index

nmnsa

rlilcl Paim
DISCUSSION
The present study aimed to evaluate the post-operative
positioning of components in TKR and its correlation with pain
experienced by patients at 6 months post-surgery. The
demographic analysis revealed a predominant age group of
61-70 years,representing 56.67% of the participants, followed
by 23.33% aged 71-80 years and 20% aged 51-60 years. This
age distribution aligns with the general prevalence of knee
OA, which is more common in older adults. Gender
distribution showed a higher prevalence of females (56.67%)
compared to males (43.33%), which is consistent with the
epidemiology of knee OA being more common in females.
Knee instability with limitation in activity associated with
pain lasting for more than six months was experienced by 32
% of patients who had undergone tkr as shown in literature
search .[19] TKR involves the femoral and TCs within the
knee, a hinge joint, which articulate with each other and the
patellar and femoral surfaces within the patellofemoral joint.
The interaction of FC with the polyethylene TC, tibial base
plate, and polyethylene surface was the reason for flexion,
extension, and some lateral/medial motion.[20] Post-TKR
pain can be caused by changes in kinematics, altered
ligament tensions, and increased retro patellar pressure,
often resulting in anterior knee pain.[21-23] Poor positioning
of the components affects the knee's kinematics, raising the
risk of instability and polyethylene wear.[24 25] In vitro
studies also show that component positioning influences
ligament tension.[99, 100]Clinical studies have observed that
internal rotation of the femoral implant component may
contribute to patellofemoral pain syndrome [28 29]. Internal
rotation increases stress leading to anterior knee pain,
whereas external rotation of the trochlear groove and femoral
component reduces retropatellar tension, thereby alleviating
pain. [30 JFottner et al. conducted a study using computer
simulations, which indicated that malpositioning of the tibial
baseplate component primarily affects ligament tension
(posterior cruciate and collateral ligaments). This alteration
influences knee joint kinematics and contact forces between
the tibia and femur, resulting in poorer clinical outcomes such
as pain, higher rates of early loosening, instability, and
reduced range of motion. Significant changes in kinematics
were particularly noted in tibiofemoral rotation, with medial
and lateral translation affecting tibiofemoral rollback, where
medialization had the most significant impact. Similarly, Nicoll
et al. demonstrated in their study that internal rotation errors
of the tibial implant correlate with medial and anterior knee
pain, particularly affecting the central part of the tibial
tubercle or talus In our study, the tibio-femoral angle did not
show a significant correlation with pain intensity. Participants
with mild pain had a mean angle of 180.6° (SD = 1.95), while
those with no pain had a mean angle of 179.84° (SD = 0.75)
with a p-value of 0.4361. This suggests that slight variations in
the tibio-femoral angle post-operatively do not significantly
impact the pain experienced by patients. The alpha angle &
the beta angle also do not show significance. Moreover, the
mean flexion angle of the FC was 90° in participants with mild
painand 90.16° (SD = 0.37) in those without pain. Although the
difference approached significance (p = 0.05289), it did not
reach the threshold for statistical significance. This indicates

Mo Fam
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that while precise alignment is critical, minor deviations
within this range do not necessarily correlate with increased
pain.Furthermore, the tibial slope showed no significant
difference between the two pain categories, with a mean of
90° (SD = 0) in the mild pain group and 90.04° (SD = 0.35) in
the no pain group (p = 0.5743). This suggests that the tibial
slope, within the evaluated range, is not a major determinant
of post-operative pain. The rotational FC angle was slightly
higher in the mild pain group (mean = 0.4°, SD = 0.89)
compared to the no pain group (mean = 0.2°, SD = 0.64), but
this difference was not statistically significant (p = 0.6548).
This indicates that rotational alignment within these margins
does not significantly influence post-operative pain levels.
Participants with mild pain had a mean rotational TC angle of
0° (SD = 0), whereas those without pain had a mean angle of
0.24° (SD = 0.66), with a p-value of 0.0829. The insall- salvati
index was similar between the two groups, with a mean of 0.96
(SD= 0.15) for mild pain & 0.95 (SD= 0.22) for no pain
(P=0.8863). This indicates that the position of the patella, as
measured by the insall salvati index, does not significantly
correlate with pain outcomes post TKR Our study highlights
that there is lack of a significant correlation between these
parameters and VAS score suggests that component
positioning alone may not be the sole determinant of
postoperative pain. While precise component positioning is
essential, it is equally important to consider other peri
operative & post-operative factors that could influence
patient outcome.We acknowledge certain limitations
including: The study was conducted on a relatively small
sample size of 30 participants. This limited sample size may
reduce the statistical power of the study and affect the
generalizability of the results to a broader population. The
follow-up period for assessing post-operative pain and
component positioning was limited to 6 months. A longer
follow-up period would provide a more wide-ranging
understanding of the long-term consequences and probable
problems allied with TKR. This study was conducted at a
single medical center, which may introduce center-specific
biases related to surgical techniques, post-operative care,
and patient demographics. Multi-center studies are needed
to validate the findings across different settings and
populations. The study did not include preoperative baseline
data on pain levels and component positioning, which could
provide valuable insights into the extent of improvement and
the effectiveness of the surgical intervention.The study
focused on a specific set of radiological parameters (Tibio-
femoral angle, alpha angle, beta angle,flexion of FC, tibial
slope, rotational FC angle, rotational TC angle, and Insall-
Salvati Index). Other features such as ligament balance, soft
tissue condition, and overall limb alignment were not
evaluated and may also influence post-operative
outcomes.While the study used the VAS for pain assessment,
additional patient-reported outcome measures such as the
Knee Society Score or the Western Ontario and McMaster
Universities OA Index could provide a more comprehensive
assessment of patient satisfaction and functional outcomes.

The study did not account for probable confounding factors
such as patient comorbidities, variations in surgical method,
and differences in post-operative restoration protocols, which
could influence pain and component positioning
outcomes.The study utilized CT scans for radiological
evaluation, which, while accurate, may not capture dynamic
factors affecting component positioning during functional
activities. Future studies could incorporate advanced
imaging techniques and biomechanical assessments to
provide amore detailed analysis.

CONCLUSION

This study aimed to discover the correlation between
component positioning in TKR as assessed by CT imaging &
pain levels at 6 months post operatively, using the VAS score.
The results indicated no significant difference in tibiofemoral
angle, alpha angle, beta angle, flexion of femoral component,
tibial slope, rotation of tibial & femoral component, insall

e |

salvati index across different VAS pain score groups
suggesting that optimal component positioning alone may
not be a determinant of postoperative pain outcome. Despite
the importance of precise component positioning for the
technical success of TKR, other factors such as surgical
technique, rehabilitation protocols also play a crucial roles in
post operative recovery & pain management.. These findings
underscore the importance of multifaceted approach to post
operative care, addressing both surgical & no- surgical
factors to optimize patient outcomes in TKR.
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