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Editorial

The anterior cruciate ligament (AGL) is an intra-articular element
structure of paramount importance for normal knee movement since
it secures simultaneously static and dynamic stability [1].

Dynamic stability is supported by the presence of specific
ligament mechanoreceptors which are proved to be an essential
element for proprioception as it has been revealed by a few anatomical
and histological studies [2-10].

The existence of mechanoreceptors and their potential role in
knee function has been discussed for over a century. However only
recently in 1984 their existence was proved on the human ACL after
the identification in the ligament of type III (according to Freeman
and Wyke) and free endings receptors [2].

Afterwards more detailed studies identified three types of
mechanoreceptors by different morphologic characteristics: two types
of Ruffini end organs, Paccinian corpuscles and a smaller number of
free nerve endings. In this study was reported that neural elements
comprise about 1% of the area of the ligament [3].

Even though the definition of proprioception has been attempted
many years ago, there stillis no widely accepted definition. Sherrington
introduced this term in the literature who thus described the result
of afferent nerve impulses from muscles, tendons, joints and relevant
tissues. The processing of the input results in controlling reflexes and
muscle control [11].

This description defines proprioceptive sensation primarily as a
sensory process. Recently the meaning of the term proprioception
has been extended and also includes the interaction of afferent and
efferent pathways of the somatosensory system [12].

Most authors refer to two types of proprioceptive sensation for
clinical reasons. Static proprioception is defined as joint position
sense that is the direction of limbs in space and the perception of
their interrelationship. Dynamic proprioception or else DI00IIOCO0
includes the sense of limb movement and speed changes, acceleration
or deceleration [13].

Those two elements of proprioception should be accompanied by
the last but not least important element of proprioceptive sensation of
force/tension, occurring during muscle contraction [12,14].

Injury to joint structures such as ACL the menisci and following
osteoarthritic changes are combined with mechanoreceptor damage.
The following damage of afferent pathways and CNS transmission of
information results in disturbing joint position sense and 0I00000CM
[15]. Reduced proprioceptive sensivity is recorded apart from ACL
damage, with aging [16-20] while impaired joint position sense is
recorded as a result of osteoarthritic changes in the knee [19,21,22].

Sensory proprioception following ACL tear has been studied in
detail. The reproduction of the predetermined angle (JPS) and the
threshold to detection of passive motion (TTDPM) are the most
commonly used sensorimotor system measurement techniques [23]

Two other methods of assessment of neuromuscular control is the
reflex hamstring contraction latency (RHCL) [24], and the assessment
of postural control [25].

Most studies report a reduction in proprioceptive sensation
following injury and ACL insufficiency [26-32] while the opposite
opinion has gained limited support [33-35]. During the acute phase
of ligament injury, it is not clear if joint inflammation and oedema
contribute in proprioceptive deficit [36]. Still, those parameters are
considered not to be related to static and dynamic proprioception
reduction which is evident in chronic ACL insufficiency [37].

As sensory receptors are presented not only in the anterior
cruciate ligament but also in the skin, muscles, tendons and the other
tissues surrounding the knee [14,38-42], the damage ensued in the
sensimotor system by the injured ligament may also represent an
afferent pathway damage that results in a decrease of neuromuscular
control and dynamic joint stability.

In that case afferent pathway damage or reflex action on muscle
spindles results in a decrease in neuromuscular control and dynamic
joint instability.

Thus the proprioceptive deficit of a knee with ruptured or non
functional ACLis probably not only the result of the loss of ligamentous
mechanoreceptors and the subsequent loss of proprioceptive feedback
[40] but also the consequence of the abnormal neurologic output from
the capsule and the remaining ligaments [43].

Conclusion

The Anterior Cruciate Ligament is not only a primary restraint to
anterior tibial translation but is also an important dynamic stabilizer
of the knee joint as well.

However ACL contribution to the knee proprioception has not
yet been totally clarified. Further laboratory and clinical research is
required, so that a better understanding of this complex mechanism
can be reached.

References

1. Fu FH, Harner CD, Johnson DL, Miller MD, Woo SL (1994) Biomechanics of
knee ligaments: basic concepts and clinical application. Instr Course Lect
43: 137-148.

*Corresponding author: Antonios G Angoules, Department of Essential Medical
Subjects, Faculty of Healthcare Professions, Technological Educational Institute,
Athens, Greece; E-mail: antoniosangoules@yahoo.com

Received February 27, 2012; Accepted February 27, 2012; Published March 01,
2012

Citation: Angoules AG (2012) The contribution of the Anterior Cruciate Liga-
ment to the Knee Proprioception. J Nov Physiother 2:e112. doi:10.4172/2165-
7025.1000e112

Copyright: © 2012 Angoules AG. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Nov Physiother
ISSN:2165-7025 JNP an open access journal

Volume 2 + Issue 3 + 1000e112


http://dx.doi.org/10.4172/2165-7025.1000e112
http://dx.doi.org/10.4172/2165-7025.1000e112
http://www.ncbi.nlm.nih.gov/pubmed/9097144

Citation: Angoules AG (2012) The contribution of the Anterior Cruciate Ligament to the Knee Proprioception. J Nov Physiother 2:e112. doi: 10.4172/2165-

7025.1000e112

Page 2 of 2

20.

21.

22.

23.

24.

25.

26.

Schultz RA, Miller DC, Kerr CS, Micheli L (1984) Mechanoreceptors in human
cruciate ligaments. A histological study. J Bone Joint Surg Am 66: 1072-1076.

Schutte MJ, Dabezies EJ, Zimny ML, Happel LT (1987) Neural anatomy of the
human anterior cruciate ligament. J Bone Joint Surg Am 69: 243-247.

Zimny ML, Schutte M, Dabezies E (1986) Mechanoreceptors in the human
anterior cruciate ligament. Anat Rec 214: 204-209.

Johansson H, Sjolander P, Sojka P (1991) A sensory role for the cruciate liga-
ments. Clin Orthop Relat Res 161-178.

Denti M, Monteleone M, Berardi A, Panni AS (1994) Anterior cruciate liga-
ment mechanoreceptors. Histologic studies on lesions and reconstruction.
Clin Orthop Relat Res 29-32.

Hogervorst T, Brand RA (1998) Mechanoreceptors in joint function. J Bone
Joint Surg Am 80: 1365-1378.

Georgoulis AD, Pappa L, Moebius U, Malamou-Mitsi V, Pappa S, et al. (2001)
The presence of proprioceptive mechanoreceptors in the remnants of the
ruptured ACL as a possible source of re-innervation of the ACL autograft.
Knee Surg Sports Traumatol Arthrosc 9: 364-368.

Adachi N, Ochi M, Uchio Y, Iwasa J, Ryoke K, et al. (2002) Mechanoreceptors
in the anterior cruciate ligament contribute to the joint position sense. Acta
Orthop Scand 73: 330-334.

. Dhillon MS, Bali K, Vasistha RK (2010) Immunohistological evaluation of pro-

prioceptive potential of the residual stump of injured anterior cruciate liga-
ments (ACL). Int Orthop 34: 737-741.

. Hewett TE, Paterno MV, Myer GD (2002) Strategies for enhancing proprio-

ception and neuromuscular control of the knee. Clin Orthop Relat Res : 76-
94.

. Riemann BL, Lephart SM (2002) The Sensorimotor System, Part |: The Phys-

iologic Basis of Functional Joint Stability. J Athl Train 37: 71-79.

. Guyton A (1981) Textbook of medical physiology. (6thedn), Philadelphia, Saun

ders, WB, USA.

. Jerosch J, Prymka M, Castro WH (1996) Proprioception of knee joints with a

lesion of the medial meniscus. Acta Orthop Belg 62: 41-45.

. Lephart SM, Pincivero DM, Giraldo JL, Fu FH (1997) The role of propriocep-

tion in the management and rehabilitation of athletic injuries. Am J Sports
Med 25: 130-137.

.Roberts D, Fridén T, Stomberg A, Lindstrand A, Moritz U (2000) Bilateral

proprioceptive defects in patients with a unilateral anterior cruciate ligament
reconstruction: a comparison between patients and healthy individuals. J Or-
thop Res 18: 565-571.

. Skinner HB, Barrack RL, Cook SD (1984) Age-related decline in propriocep-

tion. Clin Orthop Relat Res 208-211.

.Roberts D, Andersson G, Fridén T (2004) Knee joint proprioception in ACL-

deficient knees is related to cartilage injury, laxity and age: a retrospective
study of 54 patients. Acta Orthop Scand 75: 78-83.

. Skinner HB, Barrack RL (1991) Joint position sense in the normal and patho-

logic knee joint. J Electromyogr Kinesiol 1: 180-190.

Aydog ST, Korkusuz P, Doral MN, Tetik O, Demirel HA (2006) Decrease in
the numbers of mechanoreceptors in rabbit ACL: the effects of ageing. Knee
Surg Sports Traumatol Arthrosc 14: 325-329.

Barrack RL, Skinner HB, Cook SD, Haddad RJ Jr (1983) Effect of articular
disease and total knee arthroplasty on knee joint-position sense. J Neuro-
physiol 50: 684-687.

Barrett DS, Cobb AG, Bentley G (1991) Joint proprioception in normal, osteo-
arthritic and replaced knees. J Bone Joint Surg Br 73: 53-56.

Riemann BL, Myers JB, Lephart SM (2002) Sensorimotor system measure-
ment techniques. J Athl Train 37: 85-98.

Beard DJ, Kyberd PJ, O’Connor JJ, Fergusson CM, Dodd CA (1994) Reflex
hamstring contraction latency in anterior cruciate ligament deficiency. J Or-
thop Res 12: 219-228.

Fridén T, Zatterstrom R, Lindstrand A, Moritz U (1989) A stabilometric tech-
nique for evaluation of lower limb instabilities. Am J Sports Med 17: 118-122.

Barrack RL, Skinner HB, Buckley SL (1989) Proprioception in the anterior
cruciate deficient knee. Am J Sports Med 17: 1-6.

2

28.

2

30.

3

3

33.

34

35.

36.

3

38.

3

40.

4

42.

43.

~

©

=

N

J

©

a

Corrigan JP, Cashman WF, Brady MP (1992) Proprioception in the cruciate
deficient knee. J Bone Joint Surg Br 74: 247-250.

Borsa PA, Lephart SM, Irrgang JJ, Safran MR, Fu FH (1997) The effects
of joint position and direction of joint motion on proprioceptive sensibility in
anterior cruciate ligament-deficient athletes. Am J Sports Med 25: 336-340.

. Carter ND, Jenkinson TR, Wilson D, Jones DW, Torode AS (1997) Joint posi-
tion sense and rehabilitation in the anterior cruciate ligament deficient knee.
Br J Sports Med 31: 209-212.

Ochi M, lwasa J, Uchio Y, Adachi N, Sumen Y (1999) The regeneration of
sensory neurones in the reconstruction of the anterior cruciate ligament. J
Bone Joint Surg Br 81: 902-906.

. Angoules A, Balakatounis K, Drakoulakis E, Karzis K, Michos |, et al. (2010) A
comparison of proprioceptive sensivity of the knee following ACL reconstruc-
tion using four strand hamstrings and bone patellar tendon bone autografts.
J Bone Joint Surg SUPP IV 92-B 501.

.Angoules AG, Mavrogenis AF, Dimitriou R, Karzis K, Drakoulakis E, et al.

(2011) Knee proprioception following ACL reconstruction; a prospective trial
comparing hamstrings with bone-patellar tendon-bone autograft. Knee 18:
76-82.

Fridén T, Roberts D, Movin T, Wredmark T (1998) Function after anterior cru-
ciate ligament injuries. Influence of visual control and proprioception. Acta
Orthop Scand 69: 590-594.

.Pap G, Machner A, Nebelung W, Awiszus F (1999) Detailed analysis of pro-
prioception in normal and ACL-deficient knees. J Bone Joint Surg Br 81: 764-
768.

Good L, Roos H, Gottlieb DJ, Renstrom PA, Beynnon BD (1999) Joint posi-
tion sense is not changed after acute disruption of the anterior cruciate liga-
ment. Acta Orthop Scand 70: 194-198.

McNair PJ, Marshall RN, Maguire K, Brown C (1995) Knee joint effusion and
proprioception. Arch Phys Med Rehabil 76: 566-568.

. Ageberg E (2002) Consequences of a ligament injury on neuromuscular
function and relevance to rehabilitation - using the anterior cruciate ligament-
injured knee as model. J Electromyogr Kinesiol 12: 205-212.

Jerosch J, Prymka M (1996) Proprioception and joint stability. Knee Surg
Sports Traumatol Arthrosc 4: 171-179.

. Katonis P, Papoutsidakis A, Aligizakis A, Tzanakakis G, Kontakis GM, et al.
(2008) Mechanoreceptors of the posterior cruciate ligament. J Int Med Res
36: 387-393.

Reider B, Arcand MA, Diehl LH, Mroczek K, Abulencia A, et al. (2003) Pro-
prioception of the knee before and after anterior cruciate ligament recon-
struction. Arthroscopy 19: 2-12.

. Assimakopoulos AP, Katonis PG, Agapitos MV, Exarchou EI (1992) The in-
nervation of the human meniscus. Clin Orthop Relat Res 232-236.

Krenn V, Hofmann S, Engel A (1990) First description of mechanoreceptors
in the corpus adiposum infrapatellare of man. Acta Anat (Basel) 137: 187-188.

lwasa J, Ochi M, Adachi N, Tobita M, Katsube K, et al. (2000) Propriocep-
tive improvement in knees with anterior cruciate ligament reconstruction. Clin
Orthop Relat Res 168-176.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:

. User friendly /feasible website-translation of your paper to 50 world’s leading languages
¢ Audio Version of published paper
*  Digital articles to share and explore

Special features:

200 Open Access Journals

15,000 editorial team

21 days rapid review process

Quality and quick editorial, review and publication processing

Indexing at PubMed (partial), Scopus, DOAJ, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled

Authors, Reviewers and Editors rewarded with online Scientific Credits

Better discount for your subsequent articles

e s e o o s o o

Submit your manuscript at: http://www.omicsonline.org /submission/

J Nov Physiother
ISSN:2165-7025 JNP an open access journal

Volume 2 + Issue 3 + 1000e1112


http://dx.doi.org/10.4172/2165-7025.1000e112
http://dx.doi.org/10.4172/2165-7025.1000e112
http://www.ncbi.nlm.nih.gov/pubmed/6207177
http://www.ncbi.nlm.nih.gov/pubmed/3805085
http://www.ncbi.nlm.nih.gov/pubmed/3954077
http://www.ncbi.nlm.nih.gov/pubmed/2060205
http://www.ncbi.nlm.nih.gov/pubmed/7955696
http://www.ncbi.nlm.nih.gov/pubmed/9759824
http://www.ncbi.nlm.nih.gov/pubmed/11734875
http://www.ncbi.nlm.nih.gov/pubmed/12143983
http://www.ncbi.nlm.nih.gov/pubmed/20135121
http://www.ncbi.nlm.nih.gov/pubmed/12218474
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC164311/
http://www.ncbi.nlm.nih.gov/pubmed/8669254
http://www.ncbi.nlm.nih.gov/pubmed/9006708
http://www.ncbi.nlm.nih.gov/pubmed/11052492
http://www.ncbi.nlm.nih.gov/pubmed/6705349
http://www.ncbi.nlm.nih.gov/pubmed/15022813
http://www.ncbi.nlm.nih.gov/pubmed/20870508
http://www.ncbi.nlm.nih.gov/pubmed/16133439
http://www.ncbi.nlm.nih.gov/pubmed/6619913
http://www.ncbi.nlm.nih.gov/pubmed/1991775
http://www.ncbi.nlm.nih.gov/pubmed/16558672
http://www.ncbi.nlm.nih.gov/pubmed/8164095
http://www.ncbi.nlm.nih.gov/pubmed/2929827
http://www.ncbi.nlm.nih.gov/pubmed/2929825
http://www.ncbi.nlm.nih.gov/pubmed/1544962
http://www.ncbi.nlm.nih.gov/pubmed/9167813
http://www.ncbi.nlm.nih.gov/pubmed/9298555
http://www.ncbi.nlm.nih.gov/pubmed/10530860
http://proceedings.jbjs.org.uk/content/92-B/SUPP_IV/501.4.short
http://www.ncbi.nlm.nih.gov/pubmed/20149662
http://www.ncbi.nlm.nih.gov/pubmed/9930103
http://www.ncbi.nlm.nih.gov/pubmed/10530833
http://www.ncbi.nlm.nih.gov/pubmed/10366923
http://www.ncbi.nlm.nih.gov/pubmed/7763157
http://www.ncbi.nlm.nih.gov/pubmed/12086815
http://www.springerlink.com/content/n104528762u74r68/
http://www.ncbi.nlm.nih.gov/pubmed/18534119
http://www.ncbi.nlm.nih.gov/pubmed/12522394
http://www.ncbi.nlm.nih.gov/pubmed/1735219
http://www.ncbi.nlm.nih.gov/pubmed/2316337
http://www.ncbi.nlm.nih.gov/pubmed/11127653

	Title

	Corresponding author
	Editorial
	Conclusion
	References



