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INTRODUCTION 

Injuries to the anterior cruciate ligament (ACL) are the 

most prevalent in the knee and are a common and 

significant occurrence in the active population. 

Management of ACL tear has progressed from 

nonoperative treatment to extracapsular augmentation 

and primary ligament repair to ACL reconstruction 

(ACLR).1,2 Acute anterior cruciate ligament injury can 

result in impaired knee function, limited activity, and low 

quality of life, and many individuals with a ruptured 

anterior cruciate ligament develop osteoarthritis of the 

knee regardless of treatment.3-5 More than 200,000 ACL 

injuries occur each year, with 100,000 knees undergoing 

reconstruction. Non-contact mechanisms account for 

approximately 70% of ACL injuries, while direct contact 

account for the remaining 30%.6,7 As a result, 

reconstructive surgery is recommended using a 

semitendinosus and Gracilis or patella-bone-tendon-bone 

or quadriceps tendon autograft after a clinical diagnosis 

of ACL rupture to restore functional stability. The 

operation is needed to enhance knee function and reduce 
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the risk of post-traumatic osteoarthritis. Smaller skin and 

capsular incisions, better sight of the intercondylar notch 

for tunnel and attachment site placement, less 

postoperative pain, fewer adhesions, earlier motion, and 

easier rehabilitation are all advantages of the 

arthroscopically assisted method.8 To attain the best 

results, key technical aspects such as graft selection for 

ACL reconstruction need more research. The ideal graft 

for ACLR should mimic the natural ligament's properties, 

reduce donor site morbidity, and enable stable fixation 

and quick integration. Studies have shown that harvesting 

doubled Peroneus will affect foot and ankle function, i.e. 

decreasing eversion strength and plantar flexion. While 

using BPTB (Bone patellar tendon-bone) autograft 

advantage is that bone-to-bone healing is similar to 

fracture healing and is faster and stronger than soft tissue 

healing but there are complications associated with i.e., 

patellar fractures (0% to 2%), patellar tendon rupture 

(0.25%), patellar tendonitis and OA have been reported to 

be as high as 39% at 10 years after BPTB compared to 

18% at 10 years after hamstring autograft.9,10 It also has 

been found that there is less residual anterior knee laxity 

and improved stability with the use of BPTB autograft 

versus hamstring autograft at longer-term follow-up.11 

The benefits of semitendinosus grafts include a larger 

cross-sectional area and the extensor mechanism's 

integrity remaining intact. Furthermore, quadrupled 

semitendinosus graft tensile strength is proven to be 

much superior to a normal ACL.12 Length and diameter of 

graft are a concern in quadrupled semitendinosus graft. 

Numerous studies have revealed differences in the 

functional outcomes and long-term stability using 

different grafts during ACL reconstruction methods. The 

outcome measures specific to the knee are used as an 

evaluation. The present study aims to assess the outcome 

after anterior cruciate ligament reconstruction done using 

quadrupled semitendinosus graft. The outcomes were 

assessed using Lysholm, IKDC scoring, and Tegner 

activity level.  

METHODS 

The prospective cohort study was conducted on 30 

patients under the age of 55 years admitted with an ACL 

tear from August 2019 to August 2020 in Sapthagiri 

hospital, Bangalore. Patients with ages between 19 to 48 

years of either sex having clinically and Radiologically 

ACL deficient knees examined by a single surgeon were 

included. Patients who were lost in the follow-up, not 

willing to involve in the study, with associated PCL tears, 

Meniscal injuries, tibial plateau fractures, infected knee 

joints, and bilateral knee injuries were excluded from the 

study. Patients who met the inclusion and exclusion 

criteria were chosen for the study. When the patient was 

admitted, after taking informed consent, a thorough 

history was taken to determine the mechanism of injury 

and the degree of the trauma. Lachman and Anterior 

drawer tests were used to measure the patients' clinical 

laxity while scoring was done using Lysholm and IKDC 

knee scoring system. Anteroposterior and lateral 

radiographs of the affected knee were taken. A 

preoperative MRI of the affected knee was also done to 

assess patients. Alignment of the Lower extremity was 

assessed by sonogram.  

Operative technique  

All of the patients were administered spinal anesthesia for 

the examination. Diagnostic arthroscopy was performed 

with help of an anterolateral portal. ACL tears were 

identified, and Meniscal injuries and cartilage lesions 

were assessed if they are present. The Semitendinosus 

tendon is harvested and prepared into a quadrupled graft 

through a separate anteromedial incision over the 

proximal tibia. Graft diameter was measured and noted. 

The femoral tunnel was made with 1-2mm of the 

posterior wall and 3mm of the inferior wall and the 

diameter corresponding to the femoral end of the graft. 

The tibial tunnel was prepared at the center of the tibial 

stump of the ACL and its diameter corresponds to the 

tibial end of the graft. The graft was passed in tunnels and 

cycling was done. Fixation of the graft was done on the 

femoral side with an endobutton (suspensory fixation) 

and with an interference screw on the tibial side (aperture 

fixation). Supplemental suspensory fixation was done for 

short grafts on the tibial side.  

Post operative period  

Immediate post-operative problems, such as post-

operative swelling, compartment syndrome, and 

neurological and vascular injury, were assessed. Patients 

were admitted to the hospital for two days after surgery 

and then discharged. Rehabilitation was started from 

post-op day 1.  

Follow up  

At 2 weeks, 6 weeks, 10 weeks, 6 months, 9 months, and 

1 year after surgery, the patients were followed up at 

regular intervals. An aggressive rehabilitation program 

was followed for all the patients. The IKDC and Lysholm 

scoring system was used to assess the patients.  

Statistical analysis 

Statistical Analysis was performed using SPSS 21.0 

Version and student t-test and chi-square test were used 

to assess significant association and statistical 

significance was considered when p<0.05.  

RESULTS 

In this study 30 cases (12 females & 18 males) underwent 

ACL reconstruction with an autologous quadrupled 

semitendinosus tendon graft, with a mean age of 29.47 

years (range, 19-48 yrs) (Figure 1). The right knee was 

more commonly involved being 53.34%. The mean 

thickness of the graft was found to be 7.25mm (range, 

6.5-8 mm). The pre-op evaluation was done using the 
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Lysholm score, & IKDC scores & mean scores were 

found to be 61.7, and 34.67 respectively. Patients were 

assessed functionally at an interval of 2 weeks, 6 weeks, 

10 weeks, 6 months, 9 months & 1-year post-op. At 1 

year of follow-up, the mean Lysholm score & IKDC 

score were found to be 92.07 (range, 86-97) and 73.87 

(range, 69-79) respectively (Figure 2-3). Patients returned 

to the same Tegner activity level as that before the injury 

(Figure 4). 

 

Figure 1: Demographic data. 

 

Figure 2: Comparison of pre & post-op Lysholm. 

 

Figure 3: Comparison of pre & post-op IKDC score. 

DISCUSSION 

The ACL contributes to the overall stability of the knee 

by preventing anterior tibial translation and tibial 

rotation. ACL is one of the commonest ligaments to be 

injured in knee injuries, and a large number of ACL 

reconstructions are being done. ACL reconstruction 

surgery is recommended for patients with an ACL injury 

as conservative treatment of ACL injury has been 

associated with poor functional outcomes.  

 

Figure 4: Comparison of pre & post-op Tegner 

activity scale. 

 

Figure 5: Pre op knee flexion. 

 

Figure 6: Intra-operative pictures. 

 

Figure 7: Post-operative pictures. 
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Arthroscopy procedure not only can confirm ACL injury 

but also is helpful in visualization of intra-articular 

structures. For reconstruction graft options can be either 

autograft or allograft. Autograft options for 

reconstruction of ACL can be Patellar Tendon graft, 

semitendinosus, and Gracilis autograft. Semitendinosus 

post-surgical outcomes were found to be similar to 

patellar tendon graft but patellar tendon graft is 

associated with donor site morbidity like anterior knee 

pain and kneeling pain.13-15 Although allograft has 

minimal donor site morbidity, a quicker surgical time, 

and a lower incidence of graft length and diameter 

concerns; Graft failure, infection, and tear rate are 

significantly higher than the autograft, as per study.16-18 

As per our study, the incidence was found to be higher in 

males i.e., 60% in agreement with a study conducted by 

Brown et al.19 Multiple studies have stated that 

Functional outcome depends upon multiple factors 

i.e.,pre-operative planning, patient selection, radiological 

evaluation, graft type/size, the timing of surgery, 

operative technique, lateral extra-articular Tenodesis, and 

post-operative rehabilitation. One of the challenges in 

ACL reconstruction using semitendinosus autograft will 

be to harvest an adequate diameter. There have been 

previous studies reporting the evaluation of the 

semitendinosus graft size effect with the functional 

outcome of ACL reconstruction.20 A study by Figueroa et 

al reported that hamstring graft diameter is associated 

with surgery failure, but still graft diameter 

recommendation is not proven.21 A study conducted by 

Boniello et al showed that there is a statistically 

significant difference between graft diameter and tensile 

strength i.e., as graft diameter increased tensile strength 

also increased.22 As per Kumar et al graft thickness is the 

most important factor determining functional outcomes 

and it has a direct relation with patient’s anthropometry.22 

Mariscalco et al in the study concluded that a smaller 

hamstring autograft is a predictor of poorer 2-year KOOS 

functional scores.23 Another study by Fahal et al 

determined 8mm to be the cut-off value for the higher 

incidence of ACL revision chances.24 Still, there is no 

consensus regarding appropriate graft thickness and its 

relation to functional outcome post ACL reconstruction. 

Many studies like Rokas et al have opined contrary to the 

above i.e., graft diameter has no relation with recurrent 

instability and post-op laxity.25 Bedi et al stated that it is 

the native ACL footprint restoration that plays a pivotal 

role in the better functional outcome, not the graft 

diameter.26 In this study, we evaluated 30 ACL 

reconstructions using quadrupled semitendinosus graft & 

concluded that post-op outcome is independent of the 

ACL graft thickness. As we achieved excellent scores on 

functional evaluation of patients with graft size less than 

8 mm and were comparable as well. There are several 

limitations of the current study. First, selection bias may 

have affected our study results because we included only 

patients who underwent MRIs. Also, the sample size is 

insufficient to conclude. Secondly, the mean 1-year 

follow-up might not be long enough to identify the 

regeneration of the graft after harvesting on MRI.  

CONCLUSION 

Arthroscopic ACL reconstruction with quadrupled 

semitendinosus graft produces consistent, excellent 

functional results with minimal morbidity, allowing 

patients to return to their old jobs. It is the preferred 

treatment for ACL-deficient knees.  
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