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INTRODUCTION: 

Anterior cruciate ligament tear is a  common 

injury during athletic activity and nearly half of 

these injuries occurs in isolation
(1)

.  Ninety 

percent of knee ligament injuries occurs in young 

and active individuals
(2)

. Most ACL tears occur 

from indirect injuries with majorty of these tears 

occurring in female up to nine times more than 

male
(3)

. Rarely ACL tears  occurs in isolation, 

about 41% to 82% of tears occurs in association 

with other injuries of the knee such as collateral 

ligaments or menisci
 (4)

. The Lachman test is the 

most sensitive test to determine the stability of the 

knee and a possibility of ACL tear
(5)

. Magnetic 

resonance imaging is the most sensitive study 

used usually to diagnose ACL injury in the United 

States, with Its ability to diagnose associated 

meniscal injury, collateral ligament tear, and bone  

 

Medical City Complex. 

 

contusions
(5)

. A successful outcome is depend on 

many factors including, age, occupation, hobbies 

,patient selection, activity, anatomic graft 

placement with secure fixation, incorporation of 

graft, revascularization of graft and 

ligamentization (process of healing of the 

graft
(8,16,17,18)

.Treatment consists of conservative 

or operative, with the operative treatment being 

the better option for patients who wish to return to 

athletic  activity. Those who underwent surgery 

must commit to do good physiotherapy for the 

best result
 (3)

 . Anterior cruciate ligament (ACL) 

reconstruction  using  graft commonly done 

surgical procedure with more than 80,000 to 

100,000 operation per year in united state
(6)

. 

Usually the remnant fiber are removed and 

traditional reconstruction of ACL is done. But  
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with more understanding of the anatomy of 

double bundle ACL, the remnant tissue saving 

with single bundle augmentation of the injured 

bundle also suggested
(7)

. There are four types  of 

ACL remnant: Type 1 partial tear of ACL 

remnant either anteromedial(AM) or 

posterolateral(PL) bundle that still connect the 

femur to the tibia; Type 2 interruption of ACL 

completely at the femoral side; Type 3 

interruption of ACL completely at tibial side; and 

Type 4 is a residual remnant of ACL not enough 

to form an envelope around the graft
(7)

. The aim 

of this study is to compare the result of saving 

ACL remnant versus none saving in 

arthroscopically assisted ACL reconstruction on 

knee joint functions and stability. 

PATIENTS AND METHODS: 

A prospective comparative non randomized study 

was used on thirty patients 28 male and 2 female 

with mean age 31 years ranging from 24 to 38 

years with chronic ACL tear of the knee 

diagnosed clinically, radiologically and with MRI. 

Eighteen patients left knee, 12 patients right knee. 

All the patients require ACL reconstruction 

during the period from 3/2/2014 to 3/2/2015.The 

patients were divided into two groups A and B, 

group A (15 patients) 14 male and 1 female, 

group B (15patients)14 male and 1 female. 

Admission for all patients to the orthopedic ward 

one day before operation, all required pre-

operative preparations were done, prophylactic 

antibiotics one hours before surgery was given, 

supine position, general anesthesia or spinal or 

epidural anesthesia were used, examination of  

 

 

 

knee under anesthesia with(anterior drawer test, 

Lachman, and pivot shift). Pneumatic tourniquet,  

proper positioning of the knee to permit flexion to 

130 degree, diagnostic arthroscopy to start with 

unless clear diagnosis of ACL injury clinically 

confirmed then it is usually to begin with tendon 

harvesting of gracillis, semitendenosis from the 

same limb, measuring its diameter and putting it 

in a moist area, then dealing with chondral or 

meniscal lesion through arthroscope, the remnant 

of ACL fiber shaved and removed and cleaned 

until well visualization of the femoral origin and 

tibial insertion of the ACL in all patients of group 

A , then femoral tunnel preparation and drilling  

followed by preparation and drilling of tibial 

tunnel, after that insertion of the graft and fixation 

by interference biodegradable screw of 

appropriate diameter and length according to the 

measured femoral and tibial tunnels, then 

pretensioning with cyclic loading, closure of the 

wound, dressing and knee splint in extension. 

Patients in group B the same technique was used 

as in group A except saving of ACL remnant 

(femoral and tibial),( Figure 1 and 2) shows one 

of our patient operated on. All patients evaluated 

for stability of operated knee by Anterior Drawer, 

Lachman and pivot shift tests, 6 weeks, 3 months, 

6 months and 12 months post-operative and only 

those patients with recurrent instability sent for 

MRI. Instability from (zero to 5 mm) was 

considered to be satisfactory according to grad 1 

Lachman test. Lasholm score was used for 

assessment of the clinical outcome subjectively 

pre-operative and 12 months post-operative. The 

result of group A compared with group B. 

 

 

F ig 1: Shows the ACL remnants.                                      Fig 2:  A C L remnant. 
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RESULTS: 

The time from injury to surgery  relatively short 

which was ranging from three months to one year. 

Anterior Drawer test clinically measured was 

significantly better in group B than in group A. 

Lachman test was positive in 4 patients in group 

A and in 2 patients in group B while Pivot shift 

test was positive in 2 patients in group A and in 1 

patients in group B, 12 months post-operative. 

Statistically there is no difference between group 

A and B with Lachman test (Pvalue = 0.65).The 

result of Pivot shift test also insignificant between 

the two groups( p value = 1.00). Rupture of graft 

occur in 1 patient in group B while in group A 

2patients developed graft rupture( p value = 

1.00).The mean value of Lasholm score in group( 

A) was 70.2 pre-operative and 85.5 post-

operative( table 1) which was statistically 

significant ( p value less than  0.001).The mean 

value of Lasholm score in group( B) was 66.9 

pre-operative  and 94.2 post-operative (table 1) 

which was statistically significant( p value less 

than 0.001).The difference of result of  

improvement  between group( A) and 

improvement in group( B) was statistically 

significant( p value = 0.025). 

DISCUSSION: 

The successful result of ACL reconstruction 

depend on many foctors,  including age, 

occupation, hobbies, patient selection, activity, 

accurate graft placemesecure 

fixation,incorporation, revascularization and 

ligmentization(process of graft healing)
(19,20,21)

.In 

addition to stability high quality proprioception 

required after ACL 

reconstruction
(22,23,24)

.mechanoreceptors and nerve 

ends present in the ACL remnant can enhance 

auto graft reinnervations
(25,26,27)

. Examination of 

human ACL remnant histologically shows their 

tendency for healing due to its vascular supply in 

The synovial sheath
(28,29)

. Thus saving 

mechanoreceptors and vascular supply in ACL 

remnant may improve joint positioning and 

revascularization of the graft. Most of them 

describe this technique as tissue preserving 

surgery
 (31)

. In spite of improvement in ACL 

technique the risk of repeated ACL ruptures is 

5.8% resulting in recurrence of giving way and 

instability
(30)

. Saving of ACL remnant tissue had 

been found to improve proprioceptive function 

and mechanical stability and it may reduce 

repeated ACL rupture
 ( 32) 

. Technique of ACL  

 

 

Table 1: Preoperative and Postoperative Lasholm Score for group (A) and (B). 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Patients 

number 

68 73 70 72 70 67 73 72 68 66 67 74 70 75 68 Group A 

Lashlom 

Score 

Preoperative 

85 95 80 83 78 85 93 88 78 77 90 95 87 83 86 Group A 

Lasholm 

Score 

Postoperative 

65 71 64 66 69 70 68 72 65 72 67 60 67 64 73 Group B 

Lasholm 

Score 

Preoperative 

93 94 96 95 96 95 93 95 97 94 96 84 84 96 93 Group B 

Lasholm 

Score 

Postoperative 
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reconstruction that save the ACL remnant have 

been found to give a satisfactory 

result
(9,10.11,12,13,14,15)

.  In this study ACL injury 

more  common in male than in female which 

doesn’t coinside with other study
(3)

. This can be 

partially explained as less participation of female 

in sport activity in our community. There is 

significant functional improvement statistically 

significant in both groups following ACL 

reconstruction, which also coinside with other 

studies
(33,34)

. Although Knee stability was better in 

group B, but it is insignificant statistically  

 

 

 

 

 

 

 

between both groups. Lasholm score was 

statistically better in group B regarding the 

improvement and functional result(estimated 

marginal means of measure shows the difference) 

and it is might be due to the factors mentioned 

above. Despite the limitation in this study which 

include some difficulties in saving the remnant, 

short term follow up (long term follow up may 

provide some clinical result) and small sample 

size. This study shows some clinical benefit like 

reducing the incidence of repeated ruptures after 

primary ACL reconstruction. 

 
 
 
 

 

 

 

 

The graph above shows the improvement in 

Lasholm score in both groups( A) and B) with 

obviously better score in group( B).) 

CONCLUSIONS AND RECOMMENDATIONS: 

Saving of ACL remnant may enhance recovery of 

joint function and reduce the incidence of 

repeated graft rupture . So it is recommended to 

preserve ACL remnant if possible. Further studies 

required in future and large sample size with 

longer follow up to compare the result of this 

study with other studies for better clinical result. 
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