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ABSTRACT:

Background: The strongest ligament in the knee joint, the anterior cruciate ligament aids in
standing, rotational stability, and the avoidance of joint hyperextensibility. Collagen fibres connect
it to the tibial and femoral insertions. Its anatomy differs depending on the race and is difficult to
repair if it is ruptured. Its anatomy is essential for recognising their footprints, and this article
analyses its relationship to the long bones of the lower leg to comprehend ligament reconstruction
and restoration.

Obejectives : The purpose of this study is to compare the overall length of the ACLs in both knee
joints and connect them with the lengths of the tibia and femur. Materials and Procedures:
Observation and surgical procedures on 20 patients were observed in the study. The length of the
ACL was measured using a digital calliper, and the femur and tibia were measured using a
measuring tape. Result : The mean =+ standard deviation of the total length of the ACL in the right
and left knees is 29.42 + 5.48 and 29.78 + 4.07, respectively, and ranges from 19.5 - 37.1 and 22.5 -
34.7. The parametric distribution of femur length on the right and left sides is 42.97 + 2.42, with
ranges of 39 — 45.6, respectively, while the mean + standard deviation of tibia length on both lower
limb sides is 36.55 + 1.87, with ranges of 34 — 37.8, respectively. All of the parametric distributions
show a positive connection at the p<0.05 level of significance. In conclusion, the current study
gives orthopedic surgeons the information they need to undertake surgery and grafting.

Introduction

First, the knee joint begins to grow in the fourth week of The ACL prevents the

ACL measures 11 mm in width and 38 mm in length

[9].

knee joint from being

pregnancy and gives way in the sixth week [1]. The
centre of the knee joint or its outlying regions show
cavitation blueprints [2,3,4,5,6]. Two collateral
ligaments on the sides of the knee and two cruciate
ligaments, such as the Anterior Cruciate Ligament
(ACL) and Posterior Cruciate Ligament (PCL), inside
the knee, create the ligaments that primarily link the
joint cavity of the knee [7,8].
The ACL attaches to the tibia's anterior condylar region,
which is partially connected to the lateral meniscus. The
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overextended [12], stabilises the knee joint, and serves
as a passive restraint for the tibia with regard to the
femur [10, 11]. As a result, the ACL is more likely to
sustain damage [13] than the other knee ligaments
[14,15,16]. Congenital ACL agenesis occurs in 0.017
out of 1000 births [17,18,19,20].
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Material and Methods

The investigation was conducted on 20 patients
attending MDBASMC, Deoria (UP) compare with some
cadaveric study. Simple Random Sampling was the
sampling strategy employed to obtain the data and
carried out the observational study design. The study

did not include knees that had undergone surgery or
suffered trauma. In this investigation, the parameters
were observed twice. A digital caliper was used for all
ACL measurements, and a measurement tape was used
for the tibial and femur measurements. Between the
femoral and tibial insertions, the ACL's overall length
was measured [21].

Tablel: Showing the parameters of total length ACL of both the knee and length of Femur

and Tibia of both the sides

No. of Patients Parameters Min-Max (mm) Mean = SD p-Value*
Total length ACL-
Right Knee 19.5-37.1 29.42 £5.48
=0.4373
Total length ACL-
Left Knee 22.5-34.7 29.78 £4.07
Length of Rt. Femur
20 39-45.6 42.98 +2.34
=0.4920
Length of Lt. Femur
39-45.6 4297 +242
Length of Rt. Tibia
34-37.8 36.55+1.77
=05
Length of Lt. Tibia
34-37.8 36.55+1.87

*Independent T-test (p<0.05)

Table 2 : Correlation Matrix for length of ACL of both knees, Length of Femur and Tibia of Right and Left

ACL Tot | ACL Tot | Length of | Length of | Length of | Length of
Length Length Rt. Femur | Lt. Femur | Rt. Tibia Lt. Tibia
Rt. Knee | Lt. Knee
ACL Tot Length | Pearson’s 1
Rt. Knee Correlation
Coefficient
Sign(2-tailed) -
ACL Tot Length | Pearson’s 0.376 1
Lt. Knee Correlation
Coefficient

24



http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(4), 23-27 | ISSN:2251-6727

Sign(2-tailed) 0.282 -

Length o fRt. Pearson’s 0.037 -
Femur Correlation

Coefficient

Sign(2-tailed) | 0.943 -

Length of Lt. Pearson’s
Femur Correlation

Coefficient

- -0.279

Sign(2-tailed) - 0.492

Pearson’s -0.028
Correlation

Coefficient

Sign(2-tailed) 0.936

Pearson’s -
Correlation

Coefficient

-0.208

Sign(2-tailed) -

0.567

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Result

The Mean = Standard deviation of the total length of the
ACL in the right and left knees is  29.42 + 5.48 and
29.78 + 4.07, respectively, whereas the min-max ranges
are 19.5 — 37.1 and 22.5 — 34.7. The parametric
distribution of the femur length on the right and left
sides of the lower limbs falls between 39 and 45.6, with
mean =+ standard deviation of 42.98 + 2.34. In contrast,
the length of the tibia on both lower limb sides
measures 36.55 + 1.87, falling between 34 and 37.8,
respectively. All parametric distributions show a
positive association, however at the p<0.05 threshold of
significance, this connection is statistically not
significant (Table 1). Our bivariate analysis (Table 2)
revealed a substantial association between the total
length of the ACL of the right knee and the lengths of
the femur and tibia on both sides. connected to the left
knee's whole length ACL. The length of the right femur
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is insignificantly positively correlated with the total
length of the ACL of both knees, while the length of the
left femur and the length of both tibia sides are
insignificantly correlated with each other.

Discussion

Due to its clinical use in many different domains, ACL
has a very long history [22]. Because of surgical
techniques, it can occasionally be absent, which is
noteworthy. For information on the precise grafting of
this ligament, its attachments serve as a diagnostic tool.
The current study offers useful information about the
ACL, and an attempt has been made to determine the
relationship between the tibia and femur.
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Table 3 : Comparison of parameters of total length
of ACL with previous studies

S. | Authors Total Length ACL
No Right Left Knee
Knee (Mean
(Mean =+ SD)
SD)
1. | Rajarshi Dutta 20.06 H 20.02 +
et al.? 1.41 1.22
2. | Sakkarai Jaya 32.25 4 32.28 +
Gandhi et al.* | 2.25 245
3. | AD Sampath et 28.06 H 28.53 +
al.® 1.57 1.69
4. | Present study 29.42 4 29.78 +
5.48 4.07

The average total length of the ACL in both knee joints
in this study was 29.43 and 29.77, respectively, which
was comparable to the study conducted in the
Tamilnadu region by AD Sampath et al. [25] Sakkarai
Jayagandhi [24] had discovered the same values in the
Pondicherry region, although they were higher than
those observed in this studyln contrast, Rajarshi Dutta's
[23] study in the West Bengal region was often lower
than any of the aforementioned investigations (Table
3). While Odenstein et al. [27] reported their parametric
mean of ACL was 32, which is somewhat similar with
the study by Iriuchishima T et al. [28], Chandrashekhar
Naveen et al. [25] showed some similarities with this
study and found their mean data as 29.82 in males and
26.85 in females. In the Karnatka region, B.G. Rani
Geetha et al. [29] observed a mean of 37.14, which was
greater than earlier research.

Conclusion

The current study comes to the conclusion that precise
information regarding the ACL's parameters is required
for surgical procedures and in the event of agenesis,
which directs orthopaedic surgeons to actually restore
the ligament during grafting. Additionally, it offers
useful information regarding the relationship between
the lengths of the tibia and femur on both sides.

Conflicts of Interests: None
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