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motion can be increased and posterior translation can be prevented by femoral
rollback, which is achieved by preserving the PCL. Our hospital's Primary
Total Knee Replacement procedure is the focus of this prospective comparison
of functional outcomes. The ligament was preserved in cases where the knee
was used as a sacrifice.

Materials and Methods: Total 25 patients were participated in this study.
This study was conducted at the Department of Orthopedics, Kamineni
Institute of Medical Sciences, Narketpally, Telangana, India between
November 2022 to October 2023. After and before surgery, patients were
evaluated using a scoring system that was developed using the WOMAC
Score, the Knee Society Knee Score, and the Functional Knee Score.

Results: Clinical and functional knee scores improved significantly for all
patients in both groups, according to the functional outcome analysis. With a
total Knee Score of 85.80 for the PS group and 75.60 for the CR group,
statistical analysis showed a statistically significant difference in the p-value
favouring the Cruciate Sacrificing Prosthesis, indicating that it has better
functional outcomes. A functional knee score of 99.6 for the CS group and
91.6 for the CR group indicated that all patients had a significant
improvement. Based on statistical analysis, no significant difference was
found.

Conclusion: The functional prognosis after total knee arthroplasty was better
in patients who had the posterior cruciate ligament sacrificed than in the
maintaining group. This difference is likely due to the fact that the flexion
deformity persists in the retaining group.

Keywords: Knee Society knee score, posterior cruciate ligament, total knee
replacement.

INTRODUCTION

The significance of the Posterior cruciate ligament in
total knee replacement is a subject of debate.
According to theoretical suggestions, PCL retention
can potentially result in femoral rollback, leading to
an increased range of flexion and preventing
posterior translation. Consequently, this decreases
the occurrence of loosening and excessive

polyethylene wear by reducing the shear forces at the
attachment surfaces.!**!

We performed a prospective study to evaluate the
differences between removing and preserving the
posterior cruciate ligament (PCL) wusing a
conventional PCL-retaining cemented total knee
replacement. We analysed the functional result by
measuring functional knee scores and WOMAC
ratings. The knee is a sophisticated synovial hinge
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joint that articulates the femur and tibia, facilitating
movement between the upper and lower leg bones.
The joint is the largest synovial joint in the human
body. 5]

The knee comprises two articulations: one between
the femur and tibia, and another between the femur
and patella. The knee is a very flexible hinge joint
that allows for bending and straightening of the leg,
as well as a little amount of inward and outward
twisting. Despite the lack of fundamental changes in
the form of the knee joint over thousands of years, it
remains susceptible to both sudden damage and the
onset of osteoarthritis. Among the joints that bear
weight, it experiences the highest degree of
deterioration. The knee ligaments, in conjunction
with the muscles and tendons, are the primary
structures responsible for maintaining knee stability.
Larson has categorised the structures surrounding the
knee into three groups: Osseous structures, Extra-
Articular structures, and Intra-Articular structures.®
8]

The objective of this study is to directly compare the
functional results of Primary Total Knee
Replacement performed at our hospital between
patients in whom the Posterior cruciate ligament was
preserved and those in whom it was removed, using
the Knee Society Knee Scoring, Functional Knee
Score, and WOMAC Questionnaire.

MATERIAL AND METHODS

Total 25 patients were participated in this study.
This study was conducted at the Department of
Orthopedics, Kamineni Institute of Medical
Sciences, Narketpally, Telangana, India between
November 2022 to October 2023. After and before
surgery, patients were evaluated using a scoring
system that was developed using the WOMAC
Score, the Knee Society Knee Score, and the
Functional Knee Score.

Inclusion Criteria

e Rheumatoid arthritis and osteoarthritis;

o Age greater than fifty;

o Kellgren and Lawrence score

Exclusion Criteria

Under 50 years old

o Arthritis following a severe event

e Varicose veins

o Medically unfit.

RESULTS

The research included all 25 instances that had
frequent follow-up, with follow-up ranging from
three months on average to eighteen months on
average.

Table 1 shows the distribution of the participants by
gender, with 13 males and 12 females. [Table 1]
Table 2 displays the various indications of the study,
including 22 individuals with Osteoarthritis and 3
patients with Rheumatoid Arthritis. [Table 2]

Table 3 displays the distribution of patients' sides,
with 8 patients having the right side affected and 15
patients having the left side affected out of the total
25 patients included in this study. [Table 3]

Out of the 25 patients who were chosen, 13 had
varus deformities and 12 had valgus deformities, as
shown in Table 4.

Patients are measured for height and weight before
surgery, and their Body Mass Index is computed and
graded in accordance with World Health
Organisation standards. Scoring system created by
the WOMAC Score and Functional. Both before and
after surgery, participants were evaluated using
Knee Scores. There is a maximum of 96 points for
the WOMAC Score, and 100 points for the knee and
functional scores combined.

All patients undergoing knee replacement surgery
had a full-length radiograph obtained before the
procedure, beginning at the hip and ending at the
ankle. A pre-operative mechanical axis was drawn
and the amount of varus or valgus deformity was
quantified. Prior to surgery, all patients had their
comorbid illnesses managed and examined
extensively. The cutoff for pre-operative
haemoglobin level was 12 gms%. Before surgery,
we made sure there were no known skin conditions
or varicose veins. Four separate surgical teams
completed all twenty-five cases at different points
over the research period.

A pneumatic tourniquet was used to control all of
the cases. Anaesthetic administered by spinal or
epidural, at the discretion of the anesthesiologist. In
every instance, the surgeon made an incision in the
front midline and then used a medial parapatellar
arthrotomy to expose the retina. Depending on the
severity of the ailment, the table was used to execute
procedures such as ligament balancing and bone
cutting. In one instance, the bone defect measured
more than 1 cm. A bone graft was utilised to bridge
the space, which was harvested from the distal
femoral bone cut. Although most patients had their
PCL removed after surgery, five with mild
abnormalities and no flexion contracture before the
procedure were able to keep it. All five patients who
had PCL retained received a prosthesis that would
hold their PCL in place. The identical company
supplied the implants for each of the twenty cases.
Each of the twenty cases involved the application of
bone cement.

DISCUSSION

The purpose of a total knee replacement surgery is
to alleviate disability and discomfort by replacing
the knee's weight-bearing surfaces. Osteoarthritis,
rheumatoid arthritis, and psoriatic arthritis are the
most prevalent knee illnesses that require this
procedure. Surgery may be more complex and risky
for individuals with severe deformities caused by
advanced rheumatoid arthritis, trauma, or long-term
osteoarthritis.[*1
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In 1954, the Journal of Bone and Joint Surgery
published the original papers written by Leslie
Gordon Percival Shiers, the man credited as the
pioneer of knee replacement surgery.[*!l Rather than
seek a patent for his innovation, Shiers took his
surgical demonstrations across the globe,
encouraging other surgeons to refine his method.
Many people tried to develop knee replacements
after John Charnley's success with hip replacement
in the 1960s. Along with Leonard Marmor, Frank H.
Gunston was a pioneer in North America.
Unicompartmental procedures were made possible
by Marmor's design, but it wasn't always durable.
The "Geometric" style and the Condylar Knee,
created by John Insall, were popular in the 1970s.
Over the years, knee replacement technology has
evolved in an effort to mitigate complications such
loosening, wear, and limited mobility.[*2-2]
Osteoarthritis is the leading cause of total knee
replacement. Clinical osteoarthritis can develop and
worsen due to a number of different things.
Abnormal loading of the joint, such as in kneeling,
squatting, or cross-legged seating, as well as age,
sex, obesity, and occupation are among these
causes. Our osteoarthritis patients who underwent
TKR had a mean age of 58. As compared to what is
known about the western population, it is far higher.
The normal range of body mass index is less than 25
kg/m2, which is met by 50% of our patients.[16-18]
Because people in this region often sit cross-legged,
kneel, or squat, even those with normal body mass
index (BMI) tend to develop osteoarthritis at a
younger age. Grade IV osteoarthritis, characterised
by total joint space obliteration, was present in 58%
of our patients upon initial presentation. The
American Knee Society Score, the Function Knee
Society rating, the Western Ontario and McMaster
OA index, the Hospital for Special Surgery Rating
System Knee injury and Osteoarthritis Outcome
Score, and others are popular rating systems for
evaluating the success of total knee arthroplasty.[**-
21]

Pre- and post-operative evaluations were conducted
on all 25 patients who participated in our study.
Depending on whether the cruciate ligament was
preserved or sacrificed, patients were split into two
groups after the operation.?>2% The Functional Knee
Score, the Knee Society Score, and the WOMAC
questionnaire score were used to assess the
functional result. Both groups' participants showed
statistically significant improvements in knee scores
and functional knee scores when looking at the
functional outcome. In the group that had the
posterior cruciate ligament preserved had a
functional knee score of 91.6 and a knee score of
75.6, whereas the group that had the cruciate
ligament sacrificed had a functional knee score of
99.6 and an average knee score of 85.8.12421

To find out how much agreement there was, the
findings were statistically examined using the SSPS-
17 software. For discrete variables, the chi-square
test was used, and for continuous variables, the t-test

was employed. Bivariate correlation was also used.
When we statistically examined the knee society
score for pain, we found the following values, and
all patients in the study, regardless of group, showed
significant improvement compared to their pre-
operative levels.?6-28]

CONCLUSION

Patients who had their posterior cruciate ligament
sacrificed had better functional outcomes after total
knee arthroplasty than those whose ligaments were
retained. This is likely because the flexion deformity
in the cruciate retaining group lasted longer.
Sacrificing the constricted posterior cruciate
ligament yields better results than keeping it in the
Indian context of knee replacement surgery for
advanced osteoarthritis. Our use of deep-dished
cruciate-retaining prostheses for all 25 patients
constituted a limitation of the study. Lastly,
additional follow-up is required because our study
only included a limited number of patients and had a
short duration.

Funding

None

Conflict of Interest

None.

REFERENCES

1. March L, Cross M, Lapsley H, et al. Outcomes after hip or
knee replacement surgery for osteoarthritis. A prospective
cohort study comparing patients’ quality of life before and
after surgery with age-related population norms. Med J Aust.
1999;171(5):235-238.

2. Zelle J, Van der Zanden AC, De Waal Malefijt M, et al.
Biomechanical analysis of posterior cruciate ligament
retaining high-flexion total knee arthroplasty. Clin Biomech
(Bristol, Avon). 2009;24(10):842-849.

3. Fantozzi S, Catani F, Ensini A, et al. Femoral rollback of
cruciate-retaining and posterior-stabilized total knee
replacements: in vivo fluoroscopic analysis during activities
of daily living. J Orthop Res. 2006;24(12):2222-2229.

4. Colizza W, Insall J, Scuderi G. The posterior stabilized total
knee prosthesis. J Bone Joint Surg. 1995;77A:1713- 1720.

5. Hsu RWW, Himeno S, Coventry MB, Chao EYS. Normal
axial alignment of the lower extremity and load bearing
distribution at the knee. Clin. Orthop. Rel. Research. 1990;
255:215-227.

6. Maruyama S, Yoshiya S, Matsui N, Kuroda R, Kurosaka M.
Functional comparison of posterior cruciate-retaining versus
posterior stabilized total knee arthroplasty. J Arthroplasty.
2004; 19:349-353.

7. Laskin RS, O'Flynn HM. Total knee replacement with
posterior cruciate ligament retention in rheumatoid arthritis.
Problems and complications. Clin Orthop. 1997; 345:24-28.

8. Kellgren JH, Lawrence JS. Radiological assessment of
osteoarthrosis. Ann Rheum Dis. 1957; 16:494-502.

9. Bolanos AA, Colizza WA, McCann PD, Gotlin RS, Wootten
ME, Kahn BA, et al. A comparison of isokinetic strength
testing and gait analysis in patients with posterior cruciate-
retaining and substituting knee arthroplasties. J Arthroplasty.
1998; 13:906-915.

10. Incavo SJ, Beynnon BD, Johnson CC, Churchill DL. Knee
Kinematics in genesis total knee arthroplasty. A comparison
of different tibial designs with and without posterior cruciate
substitution in population. Am J Knee Surg. 1997; 10:209-
215.

104

International Journal of Medicine and Public Health, Vol 14, Issue 1, Jan-Mar, 2024 (www.ijmedph.org)



11

12.

13.

14,

15.

16.

17.

18.

19.

Straw R, Kulkarni S, Attfield S, Wilton TJ. Posterior cruciate
ligament at total knee replacement. Essential, beneficial or a
hindrance? J Bone Joint Surg Br 2003; 85:671-674
Wiinschel M, Leasure JM, Dalheimer P, Kraft N, Wiilker N,
Muiller O. Differences in knee joint kinematics and forces
after posterior cruciate retaining and stabilized total knee
arthroplasty. Knee. 2013; 20:416-421.

Ji SJ, Zhou YX, Jiang X, Cheng ZY, Wang GZ, Ding H,
Yang ML, Zhu ZL. Effect of Joint Line Elevation after
Posterior-stabilized and Cruciate-retaining Total Knee
Avrthroplasty on Clinical Function and Kinematics. Chin Med
J (Engl) 2015; 128:2866-2872.

Zhang B, Cheng CK, Qu TB, Hai Y, Lin Y, Pan J, Wang
ZW, Wen L. Partial versus Intact Posterior Cruciate
Ligament-retaining Total Knee Arthroplasty: A Comparative
Study of Early Clinical Outcomes. Orthop Surg. 2016;
8:331-337.

Abdel MP, Morrey ME, Jensen MR, Morrey BF. Increased
long-term survival of posterior cruciate-retaining versus
posterior cruciate-stabilizing total knee replacements. J Bone
Joint Surg Am. 2011; 93:2072-2078.

Song SJ, Park CH, Bae DK. What to Know for Selecting
Cruciate-Retaining or Posterior-Stabilized Total Knee
Arthroplasty. Clin Orthop Surg. 2019; 11:142-150.

Kang KT, Koh YG, Son J, Kwon OR, Lee JS, Kwon SK.
Comparison of Kinematics in Cruciate Retaining and
Posterior Stabilized for Fixed and Rotating Platform Mobile-
Bearing Total Knee Arthroplasty with respect to Different
Posterior Tibial Slope. Biomed Res Int. 2018; 2018:5139074.
Longo UG, Ciuffreda M, Mannering N, D'Andrea V, Locher
J, Salvatore G, Denaro V. Outcomes of Posterior-Stabilized
Compared with Cruciate-Retaining Total Knee Arthroplasty.
J Knee Surg. 2018; 31:321-340.

Conditt MA, Noble PC, Bertolusso R, Woody J, Parsley BS.
The PCL significantly affects the functional outcome of total
knee arthroplasty. J Arthroplasty. 2004; 19:107-112.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Foge DA, Baldini TH, Hellwinkel JE, Hogan CA, Dayton
MR. The Role of Complete Posterior Cruciate Ligament
Release in Flexion Gap Balancing for Total Knee
Arthroplasty. J Arthroplasty. 2019;34: S361-S365.

Girgis FG, Marshall JL, Monajem A. The cruciate ligaments
of the knee joint. Anatomical, functional and experimental
analysis. Clin Orthop Relat Res. 1975:216-231.

Watanabe M, Kuriyama S, Nakamura S, Nishitani K, Tanaka
Y, Sekiguchi K, Ito H, Matsuda S. Impact of intraoperative
adjustment method for increased flexion gap on knee
kinematics after posterior cruciate ligament-sacrificing total
knee arthroplasty. Clin Biomech (Bristol, Avon)
2019;63:85-94.

Price AJ, Alvand A, Troelsen A, Katz JN, Hooper G, Gray
A, Carr A, Beard D. Knee replacement. Lancet. 2018;
392:1672-1682.

Jiang C, Liu Z, Wang Y, Bian Y, Feng B, Weng X. Posterior
Cruciate Ligament Retention versus Posterior Stabilization
for Total Knee Arthroplasty: A Meta-Analysis. PLoS One.
2016;11: e0147865.

Matthews J, Chong A, McQueen D, O'Guinn J, Wooley P.
Flexion-extension gap in cruciate-retaining versus posterior-
stabilized total knee arthroplasty: a cadaveric study. J Orthop
Res. 2014; 32:627-632.

Kim E, Talmo CT, Anderson MC, Bono OJ, Bono JV.
Incidence and Risk Factors for Posterior Cruciate Ligament
Avulsion during Cruciate Retaining Total Knee Arthroplasty.
J Knee Surg. 2019; 32:1138-1142.

Feyen H, Van Opstal N, Bellemans J. Partial resection of the
PCL insertion site during tibial preparation in cruciate-
retaining TKA. Knee Surg Sports Traumatol Arthrosc. 2013;
21:2674-2679.

Lombardi AV, Jr, Berend KR, Aziz-Jacobo J, Davis MB.
Balancing the flexion gap: relationship between tibial slope
and posterior cruciate ligament release and correlation with
range of motion. J Bone Joint Surg Am. 2008;90 Suppl
4:121-132.

105

International Journal of Medicine and Public Health, Vol 14, Issue 1, Jan-Mar, 2024 (www.ijmedph.org)



