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Abstract 

This review summarizes the methods and research progress of reconstruction of the anterior cruciate ligament with the remnant 

preservation technique under arthroscopy for clinic reference. The related literature on the reconstruction of ACL with the 

remnant preservation technique under arthroscopy in recent years was reviewed and analyzed synthetically. There are some fibers 

left after the ACL injury, and that residual fiber could be divided into two types: residual bundle and residual stump. There are a 

number of techniques for reconstructing ACL under arthroscopy, including a single bundle of reconstructed remnants, retention 

of the tibia stump and recovery of stump structure by appropriate techniques. The preserved remnant provided synovium for the 

reconstructed ACL, which could accelerate revascularization of the graft, and be a benefit for the recovery of proprioception, 

besides the certain kinds of remnant could contribute to the stability of the knee joint, which can block the synovial fluid into the 

tunnel and prevent the tunnel to expand. However, the reconstruction of ACL surgery with the remnant preservation requires the 

high technique of surgery for the surgeon. At the same time, intercondylar notch impact and cyclops deformity and other 

complications may occur after surgery. The reconstruction of ACL with the remnant preservation can obtain a better clinical 

curative result, but the operation is difficult, the surgeon has high technical requirements. There should be more relevant basic 

research and clinical randomized controlled trials about remnant preservation in ACL reconstruction, which still need further 

study of its necessity and advantages and disadvantages.  

Keywords: Anterior cruciate ligament, reconstruction, remnant preservation, arthroscopy, proprioception. 
 

Received March 10, 2017; Revised April 13, 2017; Accepted April 28, 2017  
*Correspondence: Biao Cheng Email ortho_tenth@163.com, Contact: +8613681973702 

To cite this manuscript: Tiwari SR, Cheng B. Research Advances in Anterior Cruciate Ligament Reconstructions with Remnant Preservation: A 

Review Article. Biomed Lett 2017; 3(2):71-78.

1. Introduction 
Anterior cruciate ligament (ACL) injury causes knee 

joint anterior and posterior instability. ACL 

reconstruction is an effective means to restore knee 

joint stability [1, 2]. At present, ACL reconstruction 

is mainly focused on the postoperative biomechanical 

function, whereas the effect of biological healing and 

proprioception recovery on the motor function of the 

knee joint is little. The initial study shows that the 

ACL reconstructions with remnant preservation in 

part of ligament structure, synovial tissue, and 

remnant mechanoreceptors may promote the graft 

revascularization and ligament structure remodeling, 

improve the recovery ability and proprioception 

recovery [3–8]. In clinical practice, it is still 

controversial whether ACL reconstructions with 

remnant preservation can promote the healing and 

improve the clinical treatment effect. Therefore, ACL 

reconstructions with remnant preservation deserve to 

be further studied. 

According to the condition of ACL residual fiber, 

ACL remnant reconstruction is mainly focused on 

two aspects: retained the stump reconstruction 

technique (remnant preserving technique) and 

retained residual bundle enhanced reconstruction 

(augmentation technique). In this review article, the 

biological characteristics, classification, 

reconstruction techniques and clinical effects of ACL 

residues were discussed. We have reviewed the 

current evidence to see whether the remnant 

preservation techniques could obtain better clinical 

outcomes rather than the standard anterior cruciate 

ligament reconstruction procedure. 

2. Biological characteristics and effects 
of ACL remnant 

2.1 Effects of ACL remnant on graft vascularization 

graft 
After the rupture of ACL, the residual ACL could not 

form scar healing at the end of ruptured ligament 

fiber because of the effect of synovial fluid. 

Therefore, the use of tendon graft for ACL 

reconstruction is the best way to treat the injury. The 
success of tendon transplantation depends on the 

viability of the graft in the joint environment. 
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Revascularization is needed for the Grafts to survive, 

4-6 weeks after reconstruction, a synovial membrane 

with vascular from the infrapatellar fat pad and 

synovial tissue wraps around the graft and produces 

synovial fluid [9]. Blood vessels from the 

infrapatellar fat pad and synovial membrane pass 

through the connective tissue of the graft to re-

vascularize the graft, which promotes cell 

proliferation and eventually leads to the new 

connective tissue cells filled with the graft. 

Therefore, it is very important to retain the residual 

and the synovial membrane coverage on the surface 

of the graft to accelerate the process of ligament 

revascularization. Gohil et al. studied the degree of 

graft revascularization after ACL reconstruction by 

MRI (with residual ACL and non-residual ACL 

reconstruction) and found that the degree of 

vascularization was higher in the residual group than 

in the non-residual group after postoperative follow-

up [10, 11-15]. In conclusion, the retention of ACL 

residues has a certain role in promoting the 

revascularization of the postoperative graft, which 

provides a theoretical basis for the retention of 

residual ACL bundle or residual ACL stump during 

the reconstruction. However, the remnant of a 

ruptured ACL can also increase the risk of 

impingement or a cyclops lesion, making proper 

tunnel placement difficult. 

2.2 Effects of ACL remnant on the proprioception 

structure 

Since Schultz et al [16] first reported the existence of 

mechanical receptors in human ACL, these 

mechanical receptor are present around the ACL 

stump and demonstrated a rich nerve supply and 

various types of sensory receptors in the knee joint 

ligament [17], such as Golgi tendon organs, Pacinian 

corpuscle, Ruffini peripheral structure and free nerve 

ending. Most of them are located in the synovial 

membrane structure near the tibial end point of ACL, 

which were thought to contribute to the 

proprioception by stimulating muscle coordinative 

contraction and tension, involve in the nerve reflex, 

sensor the direction of movement, position, and 

balance of the knee joint [18-20]. The previous study 

found, there was certain relevance between the ACL 

injury time and the amount of residual mechanical 

receptors if ACL injury time is shorter, the number of 

residual mechanical receptors is more. Therefore, it is 

possible to preserve the residual reconstruction in the 

early stage after an injury to retain the proprioceptive 

structure and improve the postoperative function 

[19]. Georgoulis et al. reported that residual 

mechanoreceptors could still be found in the stump of 

a ruptured ACL, attached to the posterior cruciate 

ligament (PCL), three years after ACL rupture [21]. 

So even chronic injuries should be retained remnant 

as far as possible. Because most of the acute ACL 

injuries occurred in the proximal and part of the 

femoral junction [22], and most mechanical receptors 

and proprioception structure have been reported to be 

located in the sub-synovial layer near the tibial 

insertion of the ACL, the residual tissue is not 

enough, but still need to be kept as much as possible 

[21, 23-25].  Lee, et al. [26], found that even with 

20% of the ACL remnant, most mechanoreceptors 

could provide relatively good proprioception. Thus, 

after ACL injury, the majority of proprioception 

mechanoreceptor still remains in the stump tissue, to 

retain these mechanoreceptors as much as possible in 

the surgery, which is helpful for the recovery of 

proprioception of knee joint and accelerating the 

recovery of knee joint function. 

3. Classification of ACL remnant tissue 
In order to facilitate the description of traits of ACL 

residual tissue, Crain et al. according to the form of 

ACL stump, divided into 4 Groups: Group I: ACL 

stump attached to the PCL and the lateral wall of the 

femoral condylar notch is absent. Group II: the ACL 

stump attached high into the roof of the femoral 

condylar notch and the lateral wall of the femoral 

condylar notch ACL femoral attachment is absent. 

Group III: ACL stump attached to the lateral wall of 

the femoral condylar notch, and the attachment point 

is before the partial bais, the original ACL femur 

origin is absent. Group IV: ACL stump retraction or 

absorption. However, group I, II, III still hold 55% to 

58% of ACL identifiable tissue remaining [27-30]. 

 

ACL residual tissue includes residual stump and 

residual bundle, which are different in the surgical 

procedure. In order to convenient, the selection of 

treatment programs, Kazusa et al. [4] included ACL 

partial rupture into the ACL residual classification, 

reformed the Crain classification method, and divided 

the ACL residual tissue into the following Groups: 

(1) Group 1: ACL is partially ruptured. Group 1a: 

posterior lateral (PL) bundle rupture, the anterolateral 

medial (AM) bundle is intact at the femoral 

attachment, to avoid injury. Group1b: partial rupture 

of AM bundle, PL bundle ligament tendon structure 

intact and attached to the femur origin, to avoid 

injury and well preserved. Group 1c: Partial rupture 
of the ACL but the remaining bundle could not be 

ascribed to either the AM or PL bundle. 
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(2) Group 2: ACL completely rupture. Group 2a: 

ACL remnants attached to PCL and tibia, The ACL 

of the lateral wall of the intercondylar notch was 

absent. Group 2b: ACL stump attached to the roof of 

the intercondylar notch and tibia, the lateral wall of 

the intercondylar notch ACL was absent from the 

femoral origin and the diameter of the stump was 

decreased.  Group 2c: ACL remnant bridging lateral 

wall of the intercondylar notch and tibia. Attenuated 

ACL remnant healed to the lateral wall more 

arthroscopically anterior than its anatomic origin. 

There were no ligamentous continuous fibers in the 

normal attachment of the ACL to the femur. Group 

2d: No substantial ACL remnants bridging the tibia 

and either the femur or the PCL. Among them, 1a 

and 1b group to retain residual bundle indications 

strengthen of ACL reconstruction.1c, 2a, 2b, and 2c 

are retention of stumped of ACL and its indications 

reconstruction of the single or double bundle. It 

should be noted that in the 1a and 1b types, the 

residual AM or PL bundle may not be complete and 

also lose some of the biomechanical function.  

4. Method of Reconstruction of ACL with 
remnant preservation 

4.1 Reserved stump reconstruction technique 

ACL retention stump reconstruction refers to keeping 

the remaining ACL tissue as much as possible under 

the premise that the ACL is completely ruptured or 

most of the rupture and drilling the bone at the 

remaining tissue place, performing single or double 

beam reconstruction of ACL. 

4.1.1 ACL Stump retention and method of 

reconstruction 

Lee et al. [26, 31] and Ahn JH et al. [32-34] designed 

a surgical procedure that maximizes the retention of 

the tibial remnants under arthroscopy, but its need to 

completely clean the femoral attachment of the 

residual fibers to clearly show the roof of the 

intercondylar notch and facilitate the positioning of 

femoral tunnel. To achieve anatomical positioning, 

the tibial tunnel outlet must be located within the 

footprint of the tibial stump. The needle-pin point 

should be located in the footprint printing center and 

must be in the direction of the stump fiber to reduce 

the damage. When rebuilding an ACL bundle the 

tibial tunnel was first set at a 40° to 45° angle by 

ACL tibial guide (Linvatec) and prepared with a 

small drill (4.5 mm or 5.0 mm), drilling through bone 

and stump fiber and then gradually expand the tibial 

tunnel, when the tunnel is extended, it is advisable to 

drill through the bone hole to avoid the damage to the 

stump fiber and as well as form a cylindrical tunnel 

structure. Conventional methods for the preparation 

of femoral tunnel. A femoral tunnel was made from 

the 10 to 11-o’clock position for a right knee and 1 to 

2-o’clock position for a left knee with a femoral 

guide through the transtibial tunnel. However, after 

over the procedure of making a tunnel, the graft 

passes through the center of the cylindrical stump end 

and it's surrounded by the residual stump, which 

increases the coverage of the synovial membrane of 

the graft and retains the proprioception in the stump. 

If the stump is torn, it can also under the arthroscopic 

suture repair. The technique can retain ACL tibial 

stump, but still, need to clean ACL femoral residual 

stump for easy to femoral tunnel positioning. Kim et 

al. [35] also used the same technique to preserve 

tibial stump reconstruction of ACL. Intraoperative 

tibial tunnel outlet located in the stump center, the 

key to the preservation is that the tibial drill bit does 

not drill through the stump, to reach the end of the 

tunnel after the start of anti-drilling and grinding off 

the stump attached to the bone. The graft passes 

through the residual stump center so that the stump is 

completely wrapped around the graft. Ahn JH et al 

[36] and Elazab A et al. [37] At the same time, 

reconstruction of ACL and posterior cruciate 

ligament also applied a similar reconstruction 

technique, to keep maintain blood vessels and nerve 

tissue in the remnants and after short- term follow-up 

finds curative effects was good. 

Ahn et al. [38] thought that the retention of the 

stumps lost their tension and could be retracted to 

form a cyclops deformity, so they designed a 

technique to restore stump tension. The technique 

requires the tibial stump to be thick enough to suture 

traction. The suture hook enters from the distal 

anterior accessory approach and stitches in the stump. 

Combined 3 - 4 stitches, the tibial tunnel is prepared 

through the center of the tibial stump, and the 

transverse catheter is placed in the femoral tunnel. 

Wire insertion from the distal end of the femur, 

followed by the femoral tunnel and knee joint cavity, 

from the former approach traction straddle traction 

line, pull to the transverse nail catheter, traction line 

can restore remnants tension. ACL grafts are 

completely passed through and then straddle the 

traction line, and the traction line is squeezed in the 

bone tract to fix the stump. Finally, the synovial 

membrane and the remnants around the graft were 

sutured together with the graft under arthroscopy. 
Superficially, it will be completely covered. The 

technique makes full use of the ACL fixture fixed 
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remnants fiber, does not need special additional 

equipment, and can retain maximum remnant fiber, 

with a wide range of indications, even if the short 

stump can also be retained. But the clinical 

application of the technique less, the current clinical 

efficacy reported rare at present, still need to further 

study [4, 34, 5]. 

4.1.2 Indications and precautions 

The indications of ACL retention for reconstruction 

are for the patients whose ACL is a complete rupture 

or most of the rupture and out of function, which is 

suitable for ACL residual part of 1c and all 2 (or 

Grain type II) of the cases. The operation method is 

simple and easy, only to retain the residual as much 

as possible on the basis of ACL reconstruction 

method. Key points of surgery include: (1). A 

definite diagnosis, to find out whether the ACL 

completely ruptures and the attachment of the 

residual stump. (2). Need a clear surgical field of 

vision, observation of the femur head can use the 

middle of the auxiliary incision or 70 ° arthroscopies, 

the high lateral approach can be used to observe the 

tibial plateau point. (3). As much as possible to save 

the ACL residual tissue, if the ACL tibial stump is 

intact and the position of the tibial tunnel can 

transmit through the center footprint of the stump. If 

avulsion rupture, ACL stump was only removed from 

the femoral attachment and it can use ACL repair 

combined with reconstruction of the surgical 

approach (4). Dynamic exploration after 

reconstruction to prevent the impact caused by 

excessive retention. Kazusa et al. [4] gave a detailed 

description of the procedure, adding an intermediate 

auxiliary incision in order to clearly observe the 

femoral attachment position. Select the center of the 

femoral stump as the center footprint of the bone. 

ACL tibial stump was identified and the location of 

the center of the tibia was marked, the positioning 

guide was placed, the longitudinal incision of 

ligament and point it, exposing the guide pin, to 

complete the choice of tibial tunnel position. This 

procedure requires graft penetrates from the center of 

the stump and on the one hand makes the graft 

position is closer to the original anatomical point; on 

the other hand make more the stump and synovial 

tissue covering the graft. Ahn et al. [36] also invented 

another type of ACL reconstruction that maintains 

stump tension, remaining the stump in tension during 

graft fixation, simultaneous graft fixation, stump, and 

graft suture, fully covering the graft to avoid graft 

retraction and the formation of cyclops deformity. 

4.1.3 Postoperative efficacy 

Postoperative effects of reconstruction of reserved 

ACL stump not only could expand the volume of the 

graft, making the graft closer to the original ACL 

form, but also accelerate the rate of revascularization 

and promote the healing of graft. Therefore, 

theoretically, the remnant preserving ACL 

reconstruction technique can promote tissue healing, 

recover knee proprioception function and improve 

the function of the knee joint after ACL 

reconstruction, but the actual clinical efficacy still 

remains controversial. Dong Yi-Long et al [39] 

reported that 17 patients with ACL rupture were 

reconstructed and the functional score was evaluated 

after the operation. They suggested that the anatomic 

single-bundle reconstruction of the anterior cruciate 

ligament can achieve good clinical results. Ahn et al. 

[6, 36] reported that the use of 4 autologous 

hamstring tendon was performed on 41 patients in 

preserving remnant and compared with the non-

preserving remnant group, patients were followed up 

for 6 ~ 9 months, MRI found that the diameter of 

graft group with remnant preservation was 

significantly higher than that of non-preserving 

remnant group, and there was no significant 

difference in signal intensity. Gohil et al. [10] used 

MRI to study the graft healing. At 6 months after 

ACL reconstruction, the MRI signal intensity of graft 

was significantly lower in the remnant group than in 

the non-remnant group. There was no significant 

difference in MRI signal intensity one year after the 

operation, suggesting that remnant reconstruction 

may promote graft healing in the early stages of 

reconstruction. 

The ACL reconstruction of the retained stump can 

obtain good stability and a functional score of the 

knee joint, but the advantage is not clear compared 

with the traditional non-remnant reconstruction 

bundle. Lee et al [26] and Gohil et al [10] evaluated 

the remnant preservation group and control group 

respectively. It was found that there was no 

significant difference between the two groups in 

Lachman examination, pivot shift test, and anterior 

knee laxity, HSS, and IKDC scores after the 

operation. Lee et al [26] found that the remnant 

preservation group in the single foot skipping test 

score was significantly higher than the control group. 

Gao et al. [40] used LARS artificial ligament in the 

reconstruction of ACL in 159 patients, and the 

clinical effect was satisfactory in 81% of patients. 

Kim et al. [35] used the autologous quadriceps 
tendon reconstruction for double bundle 
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reconstruction and the stability of knee joint was 

significantly increased after the operation. 

Ahn et al. [36] also evaluated the clinical value of 

ACL reconstruction of the remnant stump. It is 

suggested that the technique can construct a better 

cell regeneration framework, which maintains 

residual tension and the stability of the knee joint. 

However, there was no significant difference between 

the two groups in the evaluation of clinical efficacy. 

Jung et al. [41] suggested that this technique is 

suitable for the ACL stump of Crain type III, which 

not only can retain the stump tissue, but also can not 

affect the bone drilling. However, the method 

requires a higher surgical technique and a longer 

operation time, whether the clinical effect is better or 

not than the reserved remnant during ACL 

reconstruction is still controversial. However, the 

characteristics of stump reconstruction technique is to 

promote tissue healing and proprioception recovery, 

despite the current evaluation methods may not 

clearly reflect the advantages of preserving a 

remnant, the clinical results are still controversial, the 

preserving remnant can accelerate revascularization, 

ligament shaping and promote the recovery of 

proprioception potential function. 

4.2 Reserved residual bundle ACL reconstruction 

technique 

 ACL enhanced reconstruction technique for 

preserving residual bundle or ACL reconstruction of 

the remnant bundle is also called selective bundle 

ACL reconstruction because it is based on the 

original anatomical point of single bundle 

reconstruction. Therefore, Fu et al [1] and van Eck et 

al [2] considered that the reconstruction method 

belongs to the category of ACL anatomical 

reconstruction. 

4.2.1 Indications and precautions 

ACL mainly includes AM and PL two functional 

bundles, the main function of AM is to control the 

forward and backward movement of the knee joint, 

PL mainly controls the knee rotation [1, 2]. Any 

injury of the bundle can cause the changes of knee 

joint function, so the main function of the ACL 

reconstruction is to restore the function of ACL 

damage bundle. This procedure is suitable for 

patients with ACL single bundle rupture and good 

residual function, which is ACL remnant cases with 

type 1a and type 1b [4]. 

Selective retention of the ACL for partial bundle 
reconstruction requires the basis of double bundle 

ACL anatomical reconstruction techniques based on 

surgical techniques, at the same time need to pay 

attention to two points: (1). Accurately select the 

bone position of the injured bundle; (2). Carefully 

protect the residual bundle to avoid further damage. 

Surgery required a definite arthroscopic diagnosis of 

partial rupture of ACL, single bundle injury was 

mostly located in the femoral attachment. When 

creating tension during the front drawer test and 

exploring the AM bundle that time can observe 

whether the AM bundle has attached to the lateral 

wall of the intercondylar notch or not. Exploring the 

PL bundle, the use of a probe to detect carefully and 

the foot position is like ‘4’ to observe the PL bundle 

in the femur attachment point [2]. If necessary, need 

to facilitate the middle of the auxiliary approach to 

observe the lateral wall of the intercondylar notch 

and Select the center location of the AM or PL 

stump. 

If the femur attachment is poorly identified, it can be 

located according to the bony land marker. The both 

bundle are under the lateral wall horn of the 

bifurcation, whether AM bundle are located after the 

bifurcation of the intercondylar notch and PL bundle 

find before the lateral condyle of the intercondylar 

notch. If bony marker is not clear then it can be 

selected 30% ~ 35% below in lateral wall of the 

intercondylar notch, which is located in front or 

behind of lateral horn. Therefore, after performing 

the double-bundle reconstruction procedure of ACL 

can build a good tension and shape of both bundles 

[1, 2, 4]. 

4.2.2 Postoperative efficacy  

After the postoperative curative effect of ACL 

functional bundle rupture, the corresponding 

biomechanical function will be impaired. The 

purpose of reconstructing the remnant bundle is to 

restore the stability of the knee joint in order to 

restore the function of the damaged bundle. The 

reconstruction of the bundle is mainly to restore the 

stability of the knee joint. At the same time, due to 

the maximum retention of the original ACL structure, 

prevention of remnant bundle ACL surgery has the 

potential to improve the sensory function of the knee, 

graft revascularization, and enhance postoperative 

knee joint stability of the potential advantages. 

First of all, the preserving remnant bundle of the 

ACL to strengthen the restore original biomechanical 

function. Preserving remnant bundle of ACL 

enhanced reconstruction due to the maximum 

remnant of the original ACL structure, therefore, can 

get better stability and improve the surgical results. 

Mifune et al. [42] confirmed by animal experiments 
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that preservation of remnant ACL reconstructions 

had better tensile strength compared with the non-

remnant bundle reconstruction graft. Preservation of 

remnant bundle of ACL after surgery reconstruction 

is similar to the double-bundle anatomical 

reconstruction, but the former surgery is relatively 

simple, and less bone destruction. Whether the 

postoperative biomechanical function is different 

between the two groups, some scholars have also 

carried out related research. Park et al [43] made a 

comparative study on the double bundle 

reconstruction of ACL reconstruction with preserved 

remnant bundle and no remnant bundle. Clinical 

examination, functional score were no significant 

different in the two groups. However, the forward 

and backward stability is formerly better than passed, 

and the anti-rotation function of ACL is restored. The 

ACL reconstruction technique with remnant bundle is 

better than the single bundle reconstruction without 

remnant bundle, Adachi et al [44] performed ACL 

reconstruction in 40 patients with partial ACL injury, 

compared with 40 cases of ACL patients with single 

bundle reconstruction, it is found that the former can 

significantly improve the forward and backward 

stability, reduce the incidence of joint adhesion rate, 

increase the accurate of postoperative imaging 

examination. 

The preservation of more ACL remnant tissue means 

that it retains more blood supply of the synovial 

membrane and proprioception, which can accelerate 

the revascularization of the graft and promote tissue 

healing. Despite the lack of clinical definite index [5, 

8, 31], most researchers believe that preserving the 

remnant bundle strengthening reconstruction in 

biologically has the following advantages to promote 

the recovery of proprioception, retention of nerve 

fibers may exist the bundle, promote the regeneration 

of mechanoreceptors; can accelerate cell proliferation 

and graft revascularization of ACL bundle. Mifune et 

al. [42] confirmed by animal experiments that the 

ACL reconstruction was enhanced by retained 

residual bundle, and the expression of several 

cytokines was found around the graft, significantly 

different from the pure graft after ACL 

reconstruction. 

Therefore, reconstruction technique preserving the 

remnant bundle ACL is not only beneficial to restore 

the stability of knee joint in biomechanics, but also 

could promote the healing of tissue and the recovery 

of proprioception in biology. 

5. Complications of remnant 
reconstruction                                          
Although ACL remnant reconstruction has many 

advantages, at the same time, due to increased graft 

volume and risk of ‘impact’, the major complications 

caused by the reconstruction technique were cyclops 

deformity and limited knee extension [45-47]. Gohil 

et al. [10] found that the incidence rate of cyclops 

deformity in the disabled group was higher than that 

in the control group after clinical follow-up. Kim et 

al. [35] reported one case of knee extension limitation 

of more than 5 degrees after ACL reconstruction. 

However, Ahn et al. [6] suggested that ACL remnant 

reconstruction does not increase the risk of a cyclops 

deformity and knee extension. At the same time, 

ACL reconstruction, especially the preservation of 

remnant bundle of ACL strengthen the reconstruction 

of the surgical technique requirements are higher, and 

knowledge of ACL anatomy is also higher. It is 

necessary to select the proper location and diameter 

of the bone graft to avoid further damage the residual 

tissue and hits on intercondylar fossa caused by 

excessive ligament volume. 

6. Outlook and summary 
In the reconstruction of ACL, it is always assumed 

that the residual reconstruction of ACL can promote 

the healing of the graft and improve proprioception. 

However, there is still a lack of clear and reliable 

evaluation criteria to evaluate the proprioception, and 

the current method of the scoring table cannot fully 

reflect the improvement of proprioception. 

Mechanoreceptors controlling proprioception not 

only exist in ACL, also exist around PCL, meniscus, 

articular capsule and muscle skin. Although ACL 

mechanoreceptor effect is not clear, it is certainly 

combined with the surrounding mechanical receptors 

to coordinate and control the proprioception of the 

knee joint [48-50].  

Reider et al [51] regularly detected the positional 

sensation of the knee joint after the reconstruction of 

the ACL and found that the mechanical receptor of 

the joint capsule and other ligaments could counteract 

the effect of the lack of ACL receptor.  

At present, the research on the promotion of healing 

is mainly in two aspects: on the one hand, the use of 

KT2000 by evaluating the stability of the indirect 

reaction healing process; on the other hand, the use of 

MRI and arthroscopy to directly observe. Therefore, 

it is necessary to find a more objective and effective 

index to evaluate the healing of ACL graft. In 

addition, the stability of the knee joint is mainly 

through the knee measuring instrument to measure 

the degree of forwarding and backward mobility, but 
the stability of knee joint also included the 

measurement of rotational stability. Therefore, the 
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objective evaluation of rotational instability in 

clinical follow-up can be used to evaluate the effect 

of surgery more comprehensively. 

In summary, the main advantage of ACL 

reconstruction is to promote the healing of the graft 

tissue and to restore the proprioception of the knee 

joint. ACL stump retained mechanoreceptors 

controlling proprioception and re-vascularized 

synovial tissue, to make it possible to promote graft 

revascularization and ligament remodeling. Although 

there is no clear clinical conclusion that ACL 

preserving remnant can improve the knee joint 

stability and promote graft healing and improve knee 

proprioception, ACL in preserving remnant still have 

raised the potential role of these capabilities and 

needed to be to further confirmed by more objective 

evaluation methods. 
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