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 ABSTRACT 
 

Objective: To determine the functional outcome of arthroscopic single-
bundle Anterior Cruciate Ligament Reconstruction (ACLR) using Hamstring 
auto graft in patients with isolated complete Anterior Cruciate Ligament 
(ACL) rupture.  
Methods: This descriptive study was conducted in Department of 
Orthopedics Liaquat National Hospital Karachi from 20th March 2016 to 20th 
March 2021.All adults patients with isolated ACL tear fulfilling the inclusion 
criteria were treated arthroscopically with single bundle ACLR using 
Hamstring auto graft. Functional outcome at two years were assessed with 
International Knee Documentation Committee (IKDC) scoring system and 
compared with pre operative value. P value was calculated with Chi-square 
test and paired Sample-t test. P value <0.05 was considered significant.  
Results: We performed 136 single bundle arthroscopic ACLR using 
Hamstring auto graft. The mean age of our patients were 33.28±10.22 
years. Male patients were 128(94.11%) and female patients were 
8(5.88%). Right sided ACLR was performed in 88(64.70%) patients and left 
sided in 48(35.29%) patients. The mean pre-operative IKDC score was 
43.45 ±10.68 and improved to 89.87±13.40 at two years follow 
up.(p<0.05). 
Conclusion: Excellent functional outcome was achieved with arthroscopic 
single bundle Hamstring ACLR in majority of our patients. We recommend 
Single bundle arthroscopic Hamstring ACLR as technique of first choice for 
patients with isolated ACL rupture. 
Keywords: Anterior Cruciate Ligament, Arthroscopy, Auto Graft, 
Hamstring, IKDC.  
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INTRODUCTION 

 

Partial or complete tear of anterior cruciate 
ligament(ACL) of the knee has a relatively higher 
prevalence in younger people and athlets.1,2 ACL 
reconstruction surgery is the gold standard and can 
be performed with open or arthroscopic 
techniques.3,4 The repair of torn ACL once popular in 
the past is not practiced now a days due to higher 
failure rates.5 The extra articular ACLR introduced by 
MacIntosh was replaced by Erikson who popularized 
the intra articular ACLR.6,7 Various tendon auto grafts 

have been used for ACLR but hamstring auto graft is 
more frequently being used than patellar bone-
tendon-bone graft.8,9 Single bundle Hamstring auto 
graft placed at the anatomical position through the 
trans-portal technique keeping the femoral tunnel 
independent of the tibial tunnel ensures smooth 
passage of the graft and consumes less operative 
time and less rupture rates have been reported than 
double bundle auto grafts.10-13 
 The objective of our study was to determine the 
functional outcome of arthroscopic single-bundle 
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ACLR using Hamstring auto graft in patients with 
complete ACL rupture  
 

METHODS 
 

We conducted this descriptive study in Department of 
Orthopedics Liaquat National Hospital Karachi from 
20th March 2016 to 20th March 2021. All adult 
patients with unilateral isolated ACL ruptures were 
included in this study. Patients with meniscal injury, 
multifilament injury, revision surgery, advanced 
osteoarthritis of ipsilateral knee, deformities of 
ipsilateral lower limb and fractures of the proximal 
tibia or femur were excluded. The study was 
approved by the Ethical Committee of our hospital. 
Informed consent was obtained from all participants. 
Complete history was taken and physical examination 
was performed in all patients. ACL rupture was 
confirmed on MRI knee. The pre operative functional 
status was assessed with International Knee 
Documentation Committee (IKDC) Score.14 The IKDC 
score ranges from 0 to 100.The 0 score indicates 
higher symptoms and lowest functional status 
while100 score indicates no symptoms and highest 
functional status. 
 
Surgical Technique 
A uniform surgical technique for arthroscopic ACLR 
was adopted for all cases. All the surgeries were 
performed by same team of arthroscopic surgeons 
under general or spinal anaesthesia and tourniquet 
control. Prophylactic antibiotics (Cefuroxime 1.5gms 
intra-venous) was administered at induction. Initial 
diagnostic arthroscopy was done to confirm isolated 
ACL rupture followed by harvesting ipsilateral 
Hamstring graft (Semitendinosus and Gracilis) from a 
separate 3cm incision at the pes-anserine with a 
tendon stripper. Graft was made ready with 
Ethibond-5 and Vicryl-1 with 20mm marking at 
femoral end. According to the thickness of harvested 
graft femoral and tibial tunnel were drilled by trans-
portal approach. The harvested graft was tunneled 
through the tibia and fixed with Endo-button (Arthrex 
ACL TightRope® RT) on the femoral side. The graft 
was then strained and fixed with bio-absorbable 
interference screws (Karl Storz Mega Fix®) on the 
tibial side. The harvested graft was then checked 
with probe under arthroscopic vision for adequate 
tensioning. A local anaesthetic bupivacaine 2% was 
injected locally at the portal and harvested graft site 
and the knee was placed in a hinged knee brace and 
locked at 0 degrees. Post operatively intravenous 
antibiotic and analgesic were given to all the patients 
for 48 hours. Patients were discharged on oral 

antibiotic (Cefuroxime) and analgesic (Paracetamol, 
Diclofenac sodium) for 3 days. 
 Post operative follow up visits were scheduled at 
2nd 4th and 6th weeks initially and then every 3rd 
month till 24 months. Patients were mobilized full 
weight bearing with a hinged knee brace (Donjay) on 
first post operative day and underwent standard 
rehabilitation protocol with 30 degrees flexion 
increments every week. The brace was removed at 
6th week after achieving 120 degrees flexion. The 
patients were then advised isometric and isotonic 
strengthening exercises for 3 months. At final follow 
up visit at two years functional outcome was 
assessed with International Knee Documentation 
Committee (IKDC) Score and compared with 
preoperative score. 
 The data was analyzed with SPSS version 26. 
Frequencies and percentages were calculated for 
categorical variables while means and SD was 
calculated for quantitative variables. The pre 
operative IKDC score was compared with post 
operative IKDC and P value was calculated with 
paired Sample-t test. Data stratification was done for 
comparing IKDC score among different demographic 
variables and P value for categorical variables were 
calculated with Chi-square test. P value <0.05 was 
considered significant. Data was presented in table 
where necessary.  
 

RESULTS 
 

In this study 136 patients were included. The mean 
age of our patients were 33.28±10.22 years. 
Majority(94.11%,n=128) of our patients were male 
while female patients were only 8(5.88%). Right 
sided ACLR was performed in 88(64.70%) patients 
and left sided in 48(35.29%) patients. 
Majority(71.32%) of our patients were in the age 
range of 18 to 30 years while 39(28.67%) patients 
were in the age range of 31 to 45 years. The 
aetiology of ACL rupture was road accidents in 
79(58.10%), sports injury in 43(31.62%), and fall in 
14(10.31%) patients. Majority(82.31%) of patients 
were operated with ACLR within 6 months of 
rupturing their ACL,18(12.91%) patients were 
operated in 7 to 12 months and 6(4.42%) patients 
were operated more than 12 months after rupturing 
their ACL. The mean pre-operative IKDC score was 
43.45 ±10.68 and improved to 89.87±13.40 at two 
years follow up.(p<0.05).Patients operated within 6 
months of ACL rupture had significantly(p <0.05) 
better functional outcomes and IKDC scores (91.8 ± 
13.4) than those operated after 12 months of injury 
(IKDC score 77.4±7.5) as shown in table I. Superfical 
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surgical site infection was documented in 4( 2.94%) 
patients, saphenous nerve injury in 3(2.20%), 

arthrofibrosis in 3(2.20% ) and Patello femoral 
syndrome was in 1(0.73% ) patient.  
 

Table I: Comparison of pre operative and post operative IKDC score in relation to demographic variables. 
Demographic 

variables 
Preoperative IKDC  

(mean ± SD) 
Postoperative IKDC 

(mean±SD) 
 

P value 
Age(years) 

18-30 41.5 ± 7.3 88.4 ± 9.5 0.67 
31-45 43.3 ± 9.4 84.6 ± 11.4 0.51 

Gender 
Male 40.6 ± 7.9 87.4 ± 10.5  

0.93 Female 44.5 ± 8.4 84.5 ± 9.5 
Time of presentation (months) 

0-6 45.4 ± 12.3 91.8 ± 13.4  
0.0002 6-12 40.7 ± 8.24 83.7 ± 10.6 

>12 36.3 ± 10.2 77.4 ± 7.5 
 

DISCUSSION 
 

In this study we performed 136 single bundle 
arthroscopic ACLR with Hamstring auto graft and 
documented an improvement of IKDC from 
preoperative 43.45 ±10.68 to 89.87±13.40 post 
operative at two years follow up.(p<0.05).Single 
bundle anatomical ACLR has been favored by many 
authors as it restores the normal biomechanics of 
knee joint, improves function and avoids the long 
term degenerative changes in the knee joint. A 
thorough knowledge of anatomical landmarks and 
optimum visualization is however mandatory.15 
Chuaychoosakoon16 is of the opinion that single 
bundle ACLR is associated with less postoperative 
pain than double bundle ACLR resulting in prompt 
rehabilitation and optimum patient satisfaction in 
cases of single bundle ACLR. Chen and colleagues17 
conducted a meta-analysis of five RCTs comprising of 
144 patients treated with single bundle ACLR and 
144 with double bundle ACLR. These authors noted 
no significant difference in the functional outcome 
between the two in terms of IKDC score, Lysholm 
score and Tegner score. No significant difference was 
noted for graft failure rates and osteoarthritis knee in 
between the two groups. These authors concluded 
that double bundle ACLR was not superior to single 
bundle ACLR. Chen and Zhu18 treated 539 patients 
with single bundle Hamstring ACLR and 381 with 
double bundle ACLR. Although the post operative 
Lysholm score, Tegner score and IKDC significantly 
improved in both the groups at 27 months follow up, 
no difference in the functional outcome in between 
the two groups was noted. These authors concluded 
that both single bundle and double bundle Hamstring 
ACLR are equally effective for the treatment of 
ACLR.Brophy19 had demonstrated that double bundle 

ACLR was more costly than single bundle ACLR. Sun 
and Zahao20 treated 32 patients with single bundle 
Hamstring ACLR and at 2 years follow up noted an 
improvement in Lysholm score from pre operative 45 
to 92 postoperatively(p<0.001).The Tegner score 
improved from 1 to 4(p<0.001).These authors 
recommended single bundle ACLR as a reliable 
technique for reconstruction of ACL. 
 In our study we had noticed that patients 
operated within 6 months of ACL rupture had 
significantly(p <0.05) better functional outcomes and 
IKDC scores (91.8 ± 13.4) than those operated after 
12 months of injury (IKDC score 77.4±7.5),Contrary 
to our findings Smith and Davies21 conducted a 
systematic review and meta-analysis by analyzing six 
papers and 370 ACLR and concluded that no 
difference in the functional outcome was noted in 
patients with early(within 3weeks of injury) ACLR and 
delayed ACLR(within 4 to 6 weeks of injury). 
 We had documented few complications in our 
study. Superficial surgical site infection was 
documented in 4(2.94%) patients, saphenous nerve 
injury in 3(2.20%), arthrofibrosis in 3(2.20% ) and 
Patello femoral syndrome was in 1(0.73% ) patient. 
Variable frequency of complications of single bundle 
Hamstring ACLR have been reported in the literature. 
Parkinson22 analyzed the causes of failure of single 
bundle ACLR in 123 patients and noted that younger 
patients, shallow non-anatomical femoral tunnel and 
patients with deficient meniscus were more prone to 
graft failure than others. 
 Our study had few limitations. The design of our 
study was descriptive and our sample size was small. 
We had used only IKDC outcome criteria. Further 
studies are therefore recommended to address all 
such limitations. 
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CONCLUSION 

 

Excellent functional outcome was achieved with 
arthroscopic single bundle Hamstring ACLR in 
majority of our patients. We recommend Single 
bundle arthroscopic Hamstring ACLR as technique of 
first choice for patients with isolated ACL rupture. 
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