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Abstract 
Background: The Anterior Cruciate ligament (ACL) is the primary stabilizer of the knee and prevents the knee 

against anterior translation. It is also important in counteracting rotational and valgus stress. Anterior Cruciate 

Ligament (ACL) reconstruction is an established and widely practiced surgical procedure with proven efficacy 

and a low morbidity profile. The arthroscopically aided approach has the advantages of smaller skin and 

capsular incisions, improved viewing of the intercondylar notch for placement of the tunnel and attachment 

sites, less postoperative pain, fewer adhesions, earlier motion, and easier rehabilitation. The advantages with 

semitendinosus grafts are availability of a greater sectional area and unaffected integrity of the extensor 

mechanism. Moreover tensile strength of quadrupled hamstring is found to be even better than a normal ACL. 

The rate of complications like extension loss, anterior knee pain and surgical site infections was also lower than 

other procedures like in BPTB grafts. Cortical suspension devices have the necessary biomechanical properties 

with regard to ultimate failure strength, displacement, and stiffness for initial fixation of soft tissue in the 

femoral tunnel for ACL reconstruction. The aperture fixation methods like the interference screws allows for 

early firm fixation and heal with tight bone-tendon interface. 

Objectives: To evaluate functional outcome of arthroscopy assisted ACL reconstruction with quadrupled 

semitendinosus tendon graft using Endobutton and Bioabsorbable interference screw. 

Methodology: The study results included 120 patients (serving soldiers) admitted with clinical and radiological 

deficiency of ACL during march 2015 to march 2018, in Department of Orthopaedics, Armed Forces Medical 

College, Pune. Study aims to assess the functional outcome of arthroscopy assisted anterior cruciate ligament 

reconstruction with quadrupled semitendinosus tendon graft using Endobutton and Bioabsorbable interference 

screw in terms of range of motion, postoperative knee stability, graft site morbidity, subjective knee functions 

and prospective assessment of functional outcome using Tegner Lysholm knee scoring system. 

Results: All the patients included in the study were serving male soldiers. The analysis of the studied cases 

revealed that the most common affected age group was between 18 to 24 years (n=41, 34.2%) and the mean age 

was 30.53 ± 7.24 years. Majority of patients (n=76, 64.4%) were operated more than 6 months after injury. 

Sports/BPET (Battle Physical Efficiency Test) injuries was the most common mode of injury (n=79, 65.8%). 

The mean size of graft used was 8.2±0.39.Post-operatively at 02 year follow up, 08 case (6.7%) had a positive 

Pivot shift test with a "Glide" (Grade-I), whereas remaining 112 cases (93.3%) had a negative Pivot shift test. 

None of the patients had grade III laxity. The mean postoperative rolimeter measurement at 02 year follow up 

was 3.86±1.06 SD. The mean postoperative Lysholm score improved from pre-operative score of 66±5.2 to 

88.70±5.54. The overall satisfactory result (excellent + good) at 02 year follow up was 95%. Out of this, 

111(92.5) patients had returned to preinjury level of activity i.e., military training activity. In this study, 9 

patients had Superficial Infection, 6 patients had Joint effusion in immediate post operative period, 9 patients 

had knee pain, 7 patients had sense of giving away during exertional activities and 19 patients had Thigh 

muscle wasting (2-3cm) 

Conclusion: ACL injuries are common in younger age group individuals. Sports related injury and RTA are 

the most common modes of injury. Arthroscopy assisted ACL reconstruction using Semitendinosus tendon 

autograft provides a stable knee, reduces postoperative morbidity and enables early rehabilitation. Graft 

fixation using endobutton and and Bioabsorbable interference screw will help the graft to facilitate graft tunnel 

healing and also maintain its strength until there is a good graft to bone healing occurs. It allows the patients to 

return to preinjury level of activity, allows the patient to squat, sit crossed leg and climb stairs without 

difficulty. Degeneration of the articular surfaces rarely occurs and the re-operation rates are minimal. 
 

Keywords: ACL, semitendinosus tendon graft, Endobutton, Bioabsorbable interference screw 
 

Introduction 

The Anterior Cruciate ligament (ACL) is the primary stabilizer of the knee and prevents the 

knee against anterior translation. 

https://doi.org/10.22271/ortho.2018.v4.i3b.11
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It is also important in counteracting rotational and valgus 

stress [1]. The anterior cruciate ligament (ACL) is one of the 

most frequently injured ligaments in the human body. 

Estimated incidences of 0.24 to 0.34 ACL injuries per 1000 

population per year have been reported. The anterior cruciate 

ligament (ACL) rupture is the most common serious injury of 

the knee [2]. 

Because of its high prevalence of injury, the ACL continues 

to be intensively studied, and outcomes of ACL surgery 

receive considerable attention. Anterior Cruciate Ligament 

(ACL) reconstruction is an established and widely practiced 

surgical procedure with proven efficacy and a low morbidity 

profile [3]. Anterior cruciate ligament (ACL) function is 

closely associated with optimal activation of the muscles 

surrounding the knee joint. Rupture of the ACL leads to 

alterations in muscle recruitment patterns. It has been 

demonstrated that reconstruction of the ACL re-establishes 

muscle activation levels [4]. This has included research on 

technical factors such as tunnel position, graft choices, and 

fixation methods, as well as postoperative rehabilitation 

protocols. As a result, ACL reconstruction techniques have 

improved significantly over the last several decades [5]. 

Arthroscopic techniques have been advanced and refined to 

assist in the reconstruction of the anterior and posterior 

cruciate ligaments. The arthroscopically aided approach has 

the advantages of smaller skin and capsular incisions, 

improved viewing of the intercondylar notch for placement of 

the tunnel and attachment sites, less postoperative pain, fewer 

adhesions, earlier motion, and easier rehabilitation [6]. 

Arthroscopically assisted ACL reconstruction using a 

hamstring or patella-bone- tendon-bone auto-graft is the 

standard surgical treatment particularly for those who are 

unable to perform jumping and cutting manoeuvres in sports 

because of resulting knee instability [7]. 

Trans-portal approach for femoral tunnel preparation and 

placement of graft is widely used by arthroscopic surgeon 

with certain advantage over trans-tibial approach. Adoption of 

this approach has been shown improve femoral tunnel 

placement in terms of visualization, long horizontal tunnel 

placement and fewer chances for posterior blow out. Last but 

not the least it has obviate the need for notch plasty which is a 

regular procedure in transtibial approach [8].  

ACL reconstruction with soft parts (semitendinosus – gracilis 

muscles), a method more frequently used nowadays [9]. The 

semitendinosus tendon autograft is becoming the graft of 

choice in anterior cruciate ligament (ACL) reconstruction. 

The graft with four strands of STG tightened identically has a 

theoretical advantage over bone patellar tendon bone graft as 

its mechanical resistance is superior. There are no iatrogenic 

complications to extensor apparatus and no anterior knee 

pain. The advantages with semitendinosus grafts are 

availability of a greater sectional area and unaffected integrity 

of the extensor mechanism. Moreover tensile strength of 

quadrupled hamstring is found to be even better than a normal 

ACL [10]. Many studies have found that the rate of return to 

pre-surgical levels of activity was more than 60% after this 

procedure and the rate of complications like extension loss, 

anterior knee pain and surgical site infections was also lower 

than other procedures like in BPTB grafts [11]. 

Various fixation methods have been described for ACL 

reconstruction. They can be classified into aperture fixation 

and suspensory methods. The suspensory methods can be sub-

classified into cortical, cancellous and cortio-cancellous 

suspension methods [12]. Most commonly used devices for 

femoral fixation are interference screws, transfix screws and 

cortical suspension devices. Cortical suspension devices have 

been widely used in ACL reconstruction for femoral side graft 

fixation. Various studies have shown that cortical suspension 

devices have the necessary biomechanical properties with 

regard to ultimate failure strength, displacement, and stiffness 

for initial fixation of soft tissue in the femoral tunnel for ACL 

reconstruction [13, 14, 15]. Devices for tibial fixation can be 

divided according to the location of fixation: intratunnel 

fixation and extratunnel fixation. Intratunnel fixation methods 

primarily rely on interference screw (metallic or 

bioabsorbable) or a cross pin system [16]. The aperture fixation 

methods like the interference screws allows for early firm 

fixation and heal with tight bone-tendon interface [17, 18].  

The objective of this study was to evaluate functional 

outcome of arthroscopy assisted ACL reconstruction with 

quadrupled semitendinosus tendon graft using Endobutton 

and Bioabsorbable interference screw. 

 

Materials and methods 

Source of Data 

The study was conducted on 137 patients (serving soldiers) 

admitted with clinical and radiological deficiency of ACL 

during march 2015 to march 2018, in Department of 

Orthopaedics, Armed Forces Medical College, Pune. 06 

patients during follow up sustained reinjury, requiring 

revision ACL reconstruction with ipsilateral BPTB autograft 

and 11 patients were lost to follow up. These 17 patients were 

excluded from the study. The study results included 120 

patients (serving soldiers) with minimum of 2 years follow 

up. 

 

Inclusion Criteria  

1. Age: 18 to 45 years fighting serving soldiers  

2. Isolated ACL injuries/ ACL injuries with grade 1,2 

meniscal injuries 

 

Exclusion Criteria 

1. ACL injuries with avulsion injuries or associated intra-

articular condylar fractures.  

2. Multiligamentous injuries 

3. Meniscal injuries requiring partial/total 

meniscectomy/meniscal repair (following initial 

diagnostic arthroscopy) 

4. Pre-existing:- congenital/developmental/collagen 

diseases. 

5. Infected knee joint. 

6. Previous surgery in ipsilateral limb. 

 

Clinical Assessment 

On admission of the patient, a careful history was elicited 

from the patient to reveal the mechanism of injury and the 

severity of the trauma. The patients were then evaluated 

clinically for laxity by Lachman, Ant drawer by rollimeter, 

pivot shift test, and assessed by Lysholm and Gillquist knee 

scoring system. 

 

Radiographic Assessment 

Standard guidelines were followed to get radiographs. Antero-

posterior and lateral radiographs of the affected knee. All the 

patients were also evaluated by MRI of knee preoperatively.  

 

Pre Operative Evaluation  

All the patients were explained about the aims of the study, 

the methods involved and an informed written consent was 

obtained before being included in the study. All patients with 
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clinical and radiological deficiency of ACL were initially 

evaluated with diagnostic arthroscopy of knee. Patients 

meeting the inclusion and exclusion criteria were selected for 

the study. 

 

Operative Procedure 

All patients were operated by single surgeon using 

Anteromedial portal technique. Arthroscopy assisted ACL 

reconstruction with single bundle quadrupled semitendinosus 

tendon autograft from ipsilateral limb using Endobutton 

(Smith and Nephew), cortical suspensary fixation method for 

femoral side and Bioabsorbable interference screw (Smith and 

Nephew), Aperture fixation method for tibial side. 

 

   
 

Diagnostic arthroscopy  ACL tear   Preparation of ST graft 

 

   
 

Preparation of tunnel Passage of graft Bioscrew fixation 

 

Post Operative Period  

Immediate post-operative complications like post operative 

swelling, compartment syndrome, neurological damage and 

vascular injury is looked for. Patients were hospitalized for 2 

weeks post operatively and were sent on 6 weeks medical 

leave for convalescence.  

 

Follow Up 

The Patients were followed up at regular intervals at 06 

weeks, 3months, 6 months, 9 months and at 2 year post 

operatively. A standard rehabilitation protocol was followed 

(after Reid, 1992) for all patients. All the patients were 

subjected to manual laxity testing (Lachman, pivot shift test) 

and objective laxity is measured by rolimeter. At these 

intervals all the patients were evaluated by the modified 

Lysholm knee scoring system (1985). All the patients were 

also analyzed for their symptoms pre and post operatively. 

 

Results 

Age Distribution 

 
Table 1 

 

Age in years Number Percentage 

18-24 yrs 41 34.2% 

25-31 yrs 25 20.8% 

32-38 yrs 38 31.7% 

39-45 yrs 16 13.3% 

Total 120 100% 

 

The analysis of the age groups of the studied cases revealed 

that the most common affected age group was between 18 to 

24 years(34.2%) followed by 32-38 years (31.7%) and 25-31 

years (20.8%). The mean age of the patient in this study was 

found to be 30.53 ± 7.24 years. 

 

Side of injury 

 
Table 2 

 

Side of injury Frequency Percentage 

Right 54 45% 

Left 66 55% 

Total 120 100% 

 

In this study 54 (45%) patients had injury on the right side 

and 66 (55%) patients had injury on the left side. 

 

Duration from injury to surgery 

 
Table 3 

 

Duration Number Percentage 

Upto 3 weeks 0 0% 

3 weeks – 3 months 18 15% 

3 months to 6 months 26 21.6% 

More than 6 months 76 64.4% 

Total 120 100% 

 

In this series no patients were operated within 3 weeks after 

injury, 18 (15%) patients were operated within 3weeks-12 

weeks (3 months) after injury, 26 (21.6%) patients were 

operated within 3 months-6months after injury and 76 

(64.4%) patients were operated more than 6 months after 

injury.  
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Mode of injury 
 

Table 4 
 

Mode of injury Number Percentage 

Sports/BPET 79 65.8% 

RTA 20 16.7% 

Fall from height 15 12.5% 

Household injuries 6 5% 

Total 120 100% 

 

In this series we had 79(65.8%) patients due to sports/BPET 

(Battle Physical Efficiency Test) injuries as the most common 

mode of injury, 26 (16.7%) patients due to RTA, 15(12.5%) 

patients due to fall from height and in 6(5%) patients mode of 

injury was household injuries. 
 

Presenting symptoms 
 

Table 5 
 

Symptoms Frequency Percentage 

Pain 110 91.7% 

Giving way 78 65% 

Recurrent swelling 47 39.2% 

Locking 22 18.3% 

 

In this series 110 (91.7%) patients had complaint of pain in 

the knee at the time of admission, 78 (65%) complaint of 

giving way sensation of knee, 47(39.2%) patients complaint 

of recurrent swelling and 22(18.3%) complaint of locking 

sensation of knee. 

Graft Size 
 

Table 6 
 

 Number Percentage 

7 18 15% 

8 64 53.3% 

9 38 31.7% 

Total 120 100% 

 

The Graft size used consisted of graft of 7mm, 8mm and 

9mm. 8mm graft was used in majority (53.3%) of the patients 

followed by 9 mm (31.7%) and 7 mm (15%) grafts. The mean 

size of graft was 8.2±0.39. 
 

Post-operative knee flexion (2 year post op) 
 

Table 7 
 

Knee flexion Number Percentage 

0-120 degrees 06 05% 

0-130 degrees 18 15% 

0-140 degrees 96 80% 

Total 120 100% 
 

In this study at 2 years follow up, 96 (80%) patients achieved 

knee flexion from 0-140 degrees, 18 (15%) patients achieved 

knee flexion from 0-130 degrees and 6(5%) patients had knee 

flexion of less than 130 degrees. 
 

Manual Laxity Tests 

 

 

Table 8 
 

Lachman test 
Lachman test grade  

Total Nil Grade I Grade II Grade III 

Pre operative 0 12 72 36 120 

Post operative (2 year follow up) 68 52 0 0 120 

 

Pivot shift test 
Pivot shift test grade  

Total Nil Grade I Grade II Grade III 

Pre operative 0 72 44 04 120 

Post operative (2 year follow up) 112 08 0 0 120 

 

There was improvement in the Lachman test at 2 year follow-

up, from grade 1(n=12) or grade 2 (n=72) or grade 3 (n=36) to 

grade 1 (n=32) or grade 0 (n=88) and There was improvement 

in the Pivot-shift test at 2 year follow-up, from grade 1(n=72) 

or grade 2 (n=44) or grade 3 (n=04) to grade 1 (n=08) or 

grade 0 (n=112).  

 

Objective laxity test (Laxity measurement by Rollimeter): 

 
Table 9 

 

Rollimeter test 
Rollimeter measurement in mm 

Mean SD 

Pre operative 7.23 1.94 

Post operative 3.86 1.06 

 

The anterior drawer laxity measurement by rollimeter improved from pre-operative value of 7.23±1.94to post-operative value of 

3.86±1.06 

 

Lysholm Score 
 

Table 10 
 

Score (Grading) 
Pre-operative score Post-operative score (2 year post op) 

Number Percentage Number Percentage 

Less than 65 (Poor) 48 40% 0 0% 

65-83 (Fair) 72 60% 06 05% 

84-90 (Good) 0 0% 60 50% 

> 90 (Excellent) 0 0% 54 45% 

Total 120 100% 120 100% 
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Preoperative and postoperative (after 2 years) Tenger 

Lysholm scores were compared. While preoperatively 

48(40%) patients had poor Tenger Lysholm scores, 72(60%) 

patients had fair Tenger Lysholm scores. Mean preoperative 

Tegner Lysholm knee score of patients in the present study 

was 66±5.2. Postoperatively 54(45%) of the patients had 

excellent, while 60(50%) had good and only 6(5%) of patents 

had fair knee score as per Tegner lysholm scoring system. 

postoperatively none had poor Tenger Lysholm scores. The 

mean Tegner Lysholm knee score after 2 years of follow up 

was 88.7±5.54.  

Return to pre-injury level of activity (military training 

activities) 

 
Table 11 

 

Return to pre-injury status Number Percentage 

Yes 111 92.5% 

No 09 7.5% 

Total 120 100% 

 

After 2 years 111 patients had returned to preinjury level of 

activity i.e., military training activities 

Complications 

 
Table 12 

 

Complications Number Percentage 

Superficial Infection 9 7.5% 

Deep Infection 0 0% 

Joint effusion 6 5% 

knee pain 9 7.5% 

sense of giving away during exertion 7 5.8% 

Graft failure 0 0% 

Graft site tenderness 0 0% 

Thigh muscle wasting (2-3cm) 19 15.8% 

 

In this study, 9 patients had Superficial Infection, 6 patients 

had Joint effusion in immediate post operative period, 9 

patients had knee pain, 7 patients had sense of giving away 

during exertional activities and 19 patients had Thigh muscle 

wasting (2-3cm) 

 

Illustration 

 

 

   
 

Pre-Operative X-Ray   Pre-Operative Mri 

 

Photos (Post Operative) 

 

    
 

Flexion:     Extension:    Post-Operative X-Ray: 

 

Discussion 

The primary goal of ACL reconstruction is to restore the 

stability of the knee. Successful clinical outcomes following 

anterior cruciate ligament reconstruction with a 

semitendinosus graft has been reported by many authors [19]. 

The choice of fixation in ACL reconstruction is still evolving 

and the current fixation device which has been widely used 

were the Endo button and the Bio composite interference 

screws which has helped to render an improved rehabilitation 

program post operatively [20].  

All patients in our study underwent Arthroscopy assisted ACL 

reconstruction with single bundle quadrupled semitendinosus 

tendon autograft from ipsilateral limb using Endobutton 

(Smith and Nephew), cortical suspensary fixation method for 

femoral side and Bioabsorbable interference screw (Smith and 

Nephew), Aperture fixation method for tibial side. 

 

Age Distribution 

The mean age of patients (in years) in our study was 

30.53±7.24. The results of our study are comparable to the 

results of other studies. 

 
Table 13 

 

Authors Mean Age 

Siebold et al. [21] 29 years 

Specchiulli et al. [22] 27 years 

D Chaudhary et al. [23] 26.8 years 

N.M. Jomha et al. [24] 26 years 

D.J. Deehan et al. [25] 25 years 

Present study 30.53±7.24 
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Side of injury 

Brown et al. [26] studied the incidence of the sidedness of limb 

injury and sex incidence and stated that although their study 

pointed that females are more prone to this injury, the 

incidence is yet, more in males due their increased exposure 

to work in a strenuous environment. They also hypothesed 

that limb sidedness have no influence in either during injury 

or the recovery period. 

In our study 45% patients had injury on the right side and 

55% patients had injury on the left side.  

 
Table 14 

 

Authors Right Left 

D Chaudhary et al. [23] 56.41% 43.59% 

D.J. Deehan et al. [25] 61% 39% 

N.M. Jomha et al. [24] 45.76% 54.24% 

Present study 45% 55% 

 

Mode of Injury 

D Chaudhary et al. [23] in their study noted that injury caused 

by sporting activities accounted for 66.7% of the patients, 

whereas motor vehicle accident and household injuries 

accounted for 30.8% and 2.5% respectively. Studies 

conducted by Patond et al. [27] found sports activities to be the 

predominant cause of ACL injuries. 

All the patients included in the study were serving male 

soldiers. This was largely attributed to high prevalence of 

ACL tear among young active soldiers by virtue of their 

sports and training participation including strenuous physical 

activities involving jumping, running and obstacle courses. 

The most common mode of injury (65.8%) was sports injury 

(football, basketball and volleyball game) and during military 

training (BPET or fall during 9 feet ditch jump, in which 

soldier has to jump across a 9 feet long ditch with his rifle and 

backpack). Second common mode (16.7%) was road traffic 

accidents. 

 

Duration from Injury to Surgery 

There is no clear consensus on the timing of surgery, although 

much has been studied so far in the literature. Most authors 

have opined on waiting for at least 3 weeks before ACL 

reconstruction from the time of injury [28, 29]. 

In our study we treated acute injuries with bracing and 

rehabilitation and restricted activity until swelling reduced 

and the patient regained functional range of motion in the 

knee. After acute phase subsides, patients with symptoms 

were then councelled for surgery. Perioperative edema, 

hyperaemia and ROM appears to influence the outcome of 

ACL surgery. 

 

Graft Size 

Conte EJ et al. [30] in their systematic review found that ACL 

reconstruction with quadrupled- strand hamstring autograft 

with a diameter equal to or larger than 8mm decreases failure 

rates. Mariscalco MW et al. [31] in their multicentric 

retrospective chart review of prospectively collected cohort 

data of 263 patients undergoing primary ACL reconstruction 

with hamstring autograft, found that smaller hamstring 

autograft size (8mm or smaller) is a predictor of poorer 

KOOS sport/recreation function 2 years after primary ACL 

reconstruction. Treme et al. [32] proposed that graft length is 

related to the height and BMI of the patient, while the 

diameter is related to the thickness of the thigh. He further 

opined that a graft diameter of <7 mm will have a higher risk 

of failure.  

In our study, 8mm graft was used in majority (53.3%) of 

patients followed by 9 mm (31.7%) and 7 mm (15%) grafts. 

The mean size of graft was 8.2±0.39. 

 

Laxity Tests 

Manual laxity testing of all the patient was carried out by 

Anterior Drawer test, Lachman test and Pivot shift test. None 

of the patients had grade III laxity 02 year post-operatively. 

Post-operatively at 02 year follow up, 08 case (6.7%) had a 

positive Pivot shift test with a "Glide" (Grade-I), whereas 

remaining 112 cases (93.3%) had a negative Pivot shift test. 

The mean pre-operative rolimeter measurement was 

7.23±1.94 SD. The mean postoperative rolimeter 

measurement at 02 year follow up was 3.86±1.06 SD. The 

results of pre and postoperative measurement by rolimeter 

were statistically analyzed and found statistically significant. 

Thus laxity tests performed at 02 year follow-up was 

statistically significant suggesting improvement in the 

stability of knee between pre-operative and post-operative 

status of patients in our study. 

These results are comparable to the results achieved by 

various other authors Beynnon et al. [17] Saccomanno et al. [33] 

and Poolman et al. [34] 

 

Functional Outcome 

H. E. Bourke et al. [35] reported the outcome of ‘isolated’ 

anterior cruciate ligament (ACL) ruptures treated with 

anatomical endoscopic reconstruction using hamstring tendon 

autograft at a mean of 15 years. A total of 152 patients 

underwent subjective assessment at 15 years. The mean 

Lysholm knee score at 15 years was 93. 

Daniel B. O‘Neill et al. [37] evaluated 125 patients with 

anterior cruciate ligament rupture after a mean duration of 42 

months. 40 patients(Group 1) were treated with two incision 

reconstruction using autogenous semitendinosus gracilis 

autograft, 40 patients(Group 2) were treated with two incision 

reconstruction using autogenous bone patellar tendon bone 

graft and 45 patients (Group 3) were treated with single 

incision (endoscopic technique) reconstruction using 

autogenous bone patellar tendon bone graft. Lysholm score 

was >90 in 88% in group 1, 90% in group 2 and 93% in group 

3. 

Williams et al. [38] in their study, reported outcome that the 

mean score improved from 55 points to 91 points post 

operatively at a 2 year follow up (p<0.01). 

Fareed et al. [39] reported the results of a retrospective study 

on patients who underwent arthroscopic ACL reconstruction. 

The average follow up was 25.4 months. A satisfactory 

outcome was seen in 96%. Cooley et al. [40] in their study 

concluded that ACL reconstruction using quadrupled fold 

semitendinosus tendon autograft About 85% of the patients 

according to Lysholm scoring fall into normal to near normal 

in their study. Gulick et al. [42] in 2002 studied on 57 patients 

and concluded that 84% of their patients returned to pre injury 

level of function. 

In our study, all patients strictly followed the rehabilitation 

protocol. Patients were not allowed to return to full active 

military duty or sports activities during their rehabilitation 

program and they were placed in low medical category 

mentioning their restricted employability. Lysholm score was 

recorded at 6 months, 1 year and 02 year postoperatively. At 

02 year follow up post-operatively, the mean postoperative 

Lysholm score improved from pre-operative score of 66±5.2 

to 88.70±5.54. The improvement in the mean pre-operatve 

and post-operative Lysholm scores was statistical significant 
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(p<0.01). At 02 year follow up, 54 cases (45%) had excellent 

score (>90). Good score (84-90) was seen in 60 cases (50%). 

The overall satisfactory result (excellent + good) at 02 year 

follow up was 95%. Out of this, 111 patients (92.5%) were 

able to achieve preinjury activity level. They were upgraded 

and considered fit to resume all active military duties.  

 

Complications 

Judd et al. [41] reported that hamstring grafts were associated 

with a higher incidence of infection. Soft tissue injuries 

involved in harvesting the tendons and creating a tibial tunnel 

and the use of an additional metallic post, washer, and braided 

sutures in subcutaneous position could be the causes of 

wound complications. With proper wound closure and 

burying of hardware under soft tissue sleeve may minimize 

this complication. Kim HJ et al. [42] in their short study 

reported 7 cases (7.1%) of infection (5 deep and 2 superficial) 

in 98 cases of anterior cruciate ligament (ACL) reconstruction 

using hamstring autografts in a 17-month period.  

Leo Chan et al. [43] Reported that the technique of ACL 

reconstruction using quadrupled fold semitendinosus tendon 

autograft for ACL reconstruction using the Endobutton for 

femoral fixation has been used for over ten years with no 

known instance of fixation failure. 

Ian et al. [44] and Aglietti et al. [45] in their respective studies 

concluded that in ACL reconstruction using hamsting graft, 

the postoperative ROM following rehabilitation protocol was 

almost equal to the pre injury status at the end of follow up. 

D. J. Deeham et al. [25] in their study noted that 87% had 

wasting of less than 1 cm, 9% had a wasting of 1-2 cms and 

4% had wasting of 3 cms. N.M. Jomha [26] et al. in their study 

noted that 66.1% patients had no thigh atrophy, 27.12% 

patients had thigh atrophy of less than 1 cm and 6.78% 

patients had thigh atrophy of 1-2 cms. 

In our study, Postoperatively total of 9 cases developed 

superficial wound infection. All of them settled with proper 

wound care and antibiotics. 6 case (5%) had swelling in the 

knee joint post op period. The patients were monitored 

regularly and settled gradually over 6 weeks. At 2 year follow 

up, 9 cases (7.5%) complained of knee pain, 7 cases (5.8%) 

complained of a slight sense of giving away during exertional 

activity or sports activity. Thigh muscle wasting of 2-3 cms 

measured 15 cms above the superior pole of patella or at 

maximum girth site were found in 19 out of 120 patients i.e. 

15.8%. All patients in our study had postoperative ROM of 

>120 degress. There was no case of deep infection, graft 

failure or graft side tenderness noted. 

 

Conclusion 

This study included 120 patients (serving soldiers) suffering 

from ACL deficiency in the age group of 18 - 45 years, with 

minimum of 2 years follow up. The aim of study was to 

evaluate functional outcome of arthroscopy assisted ACL 

reconstruction with quadrupled hamstring tendon graft using 

Endobutton and Bioabsorbable interference screw. 

From this study, we conclude that anterior cruciate ligament 

injuries are common in younger age group individuals. Sports 

related injury and RTA are the most common modes of 

injury. Arthroscopy assisted ACL reconstruction using 

Semitendinosus tendon autograft provides a stable knee, 

reduces postoperative morbidity and enables early 

rehabilitation. Graft fixation using endobutton and and 

Bioabsorbable interference screw will help the graft to 

facilitate graft tunnel healing and also maintain its strength 

until there is a good graft to bone healing occurs. The 

functional outcome is excellent to good and allows the 

patients to return to preinjury level of activity, allows the 

patient to squat, sit crossed leg and climb stairs without 

difficulty. Arthroscopy assisted ACL reconstruction with 

quadrupled Semitendinosus tendon autograft using 

Endobutton and Bioabsorbable interference screw is an 

excellent treatment option for anterior cruciate ligament 

deficient knees. Degeneration of the articular surfaces rarely 

occurs and the re-operation rates are minimal. 

Management of anterior cruciate ligament tear requires 

careful pre-operative planning, patient selection, radiological 

evaluation graft with appropriate thickness, Timing of 

surgery, meticulous intraoperative care, precision in technique 

and post-operative rehabilitation including detailed 

counselling for good functional outcome. 
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