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Abstract
 Introduction:  Anterior cruciate ligament (ACL) tear is one of the leading knee injuries throughout the world. The incidence of 

Anterior Cruciate Ligament tear has increased in the general population with the rise of participation in Sports. The 

expectations of young male and female professional and recreational athletes has also risen as they expect to return to the 

preinjury activity levels. Number of patients undergoing ACL reconstruction has risen and results have also improved because 

of advancement in arthroscopy and arthroscopic equipments. The ACL prevents anterior translation of tibia and is important in 

counteracting rotation and valgus stress. ACL deficiency leads to knee instability. This result in recurrent injuries and 

increased risk of intra-articular damage, especially the meniscus(4,5). The goals of the ACL reconstruction are to restore 

stability to the knee; allow the patient to return normal activities earliest, including sports activities; and to delay the onset of 

osteoarthritis with associated repeated injuries to the articular cartilage and loss of meniscal function. Materials & Method: 40 

patients with ACL tear will be considered in this study; 20 of bone tendon bone method ;and 20 of semitendinous method . 

Results: Mean age for Group I was 33.65 + 9.41 years .Mean age  for Group II was 25.75 + 6.29 years. Functional outcome was 

assessed by IKDC .The mean p values of IKDC at 6weeks, 3 months and 6months were 0.6, 0.57 and 0.78 respectively. As all 

the values are more than 0.05 which shows no statistical significant difference.Conclusion: Bone tendon bone graft goes for 

bone to bone healing which is proved beyond doubt and given excellent physiological fixation. Semitendinosus graft is a more 

cosmetic alternative reflecting almost similar post operative success.There is no difference in functional outcome of bone 

tendon bone and semitendinosus method.
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Introduction
Anterior cruciate ligament ( ACL ) tear is one of the 
leading knee injuries throughout the world. The incidence 
of Anterior Cruciate Ligament tear has increased in the 
general population with the rise of participation in Sports. 
The expectations of young male and female professional 
and recreational athletes has also risen as they expect to 
return to the preinjury activity levels. Number of patients 
undergoing ACL reconstruction has risen and results have 
also improved because of advancement in arthroscopy and 
arthroscopic equipments.The use motorbikes increased 
the incidence of ACL tear in RTA in India and China.The 
weight of motorbikefalling on medial aspect of the knee 
,resulting in twisting in knee and ACL injury. Anterior 
cruciate ligament (ACL) is an intra-articular structure 
present in the central complex of the knee joint which 
along with other structures in and around knee joint 
controls, limits motion and maintains static and dynamic 
equilibrium of knee joint[1,2] Anterior cruciate ligament 
(ACL) tear is the most frequent serious ligamentous injury 
to the knee joint[1,3]. The ACL prevents anterior 

translation of tibia and is important in counteracting 
rotation and valgus stress. ACL deficiency leads to knee 
instability. This result in recurrent injuries and increased 
risk of intra-articular damage, especially the meniscus 
[4,5]. The goals of the ACL reconstruction are to restore sta 
bility to the knee; allow the patient to return normal 
activities earliest, including sports activities; and to delay 
the onset of osteoarthritis with associated repeated 
injuries to the articular cartilage and loss of meniscal 
function. During the past decade arthroscopically aided 
techniques have been an accepted method of ACL 
reconstruction. The anterior cruciate ligament (ACL) 
serves an important stabilizing and biomechanical 
function for the knee joint. Rupture of the ACL leads to 
abnormal kinematics and predisposes the joint to 
degenerative changes.Several authors agree that in the 
young and active patient surgical reconstruction of the 
torn ACL is the treatment of choice, which allows the 
patient to their previous activity level. Moreover  
reconstruction of a torn ACL prevents meniscal and 
secondary chondral lesions. Anterior knee instability 
associated with rupture of ACL is a disabling clinical 
problem in general and especially in athletic individuals. 
ACL has a poor capacity of recovery. The need for surgical 
treatment of ACL injuries arises because, untreated 
complete injury to the ligament leads to progressive 
symptomatic instability leading to recurrent injury and 
damage to the menisci and articular cartilage thus 
resulting in early osteoarthritis [6-8]. Arthroscopic guided 
ACL Reconstruction (ACLR) has multiple advantages 
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over open ACLR[8]. Numerous authors have described 
successful reconstruction of ACL (ACLR) with use of 
autografts (e.g. Patellar tendon, hamstring tendons, 
distally based ilio tibial band (ITB), fascia late etc) and 
allografts (e.g. Achillis tendon, tibialis anterior, patellar 
tendon, hamstring tendons etc)[8-12] Surgical method 
of reconstruction of the torn anterior cruciate ligament 
can be divided into three broad categories 
1. The intra-articular   reconstruction 
2. The extra–articular reconstruction
3. Combined intra and extra articular reconstruction.
With advances in arthroscopy and surgical techniques 
intra–articular reconstruction of anterior cruciate 
ligament is preferred as it is more anatomical, accurate 
and effective with less morbidity .The Bone-Patellar 
tendon-Bone and hamstring graft are the most 
commonly used autograft for reconstruction[13-17] 
The bone–patellar tendon–bone graft usually is an 8- to 
11-mm-wide graft taken from the central third of the 
patellar tendon, with its adjacent patella and tibial bone 
blocks. This graft's attractive features include its high 
ultimate tensile load (approximately 2300 N), its 
stiffness (approximately 620 N/mm), and the possibility 
for rigid fixation with its attached bony ends and early 
incorporation. There has been an increase in the 
popularity of hamstring tendons as autografts for ACL 
reconstruction, which can avoid harvest site morbidity. 
Hamstring autografts are made with the semitendinosus 
tendon, either alone or accompanied by gracilis tendon 
for a stronger graft. Advantage of semitendinosus graft 
is small incision and less anterior knee pain. The main 
disadvantages of the BTB technique are the donor site 
morbidity and occasional pre patellar pain. Problems 
with the use of the semitendinosus and gracilis (STG) 
technique, on the other hand, are late progressive knee  

laxity, the development of flexion deficit and increased 
risk of tunnel widening.Weakness in internal rotation of 
tibia leading to inability to kick the ball in Soccer 
players. In our study we have compared the results of 
A r t h r o s c o p i c  A C L  r e c o n s t r u c t i o n  u s i n g 
semitendinosus and bone tendon bone graft. This 
comparison is needed to achieve anatomical, structural, 
mechanical and physiological restoration of  utmost 
important ligament in the knee.

Material and methods
Between May 2014 to May 2016 all patients who 
underwent arthroscopic assisted ACL reconstructions 
using the bone-patellar tendon-bone autograft  and 
semitendinosus  graf t  in  the  Depar tment  of 
Orthopaedics, D.Y.Patil Medical College & Hospital, 
Kolhapur, Maharashtra is the material in our study.
No. of Cases: 40 cases
Duration of study: May 2014 to May 2016.

Inclusion Criteria
All patients with ACL Tear
1) Who are in the age groups between 18 to 50 years.
2) With no evidence of clinical and radiological 
degenerative change in the knee joints.

Exclusion criteria included
1. Children with open growth plate.
2. Patients managed conservatively for other medical 
reasons..
3. Previous ligamentous injury in the same knee joint.
4. Bilateral ACL injury.             
5. Associated fractures of the lower limbs.

6. Neurovascular compromise
7. Non-compliant patient

Method:
It is a prospective cohort study. 
40 patients will be considered 
in this study; 20 of bone tendon 
b o n e  m e t h o d ; a n d  2 0  o f 
semitendinous method. The 
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Figure 1: Positioning and marking of landmarks.

Figure 4: Graft Preparation
Figure 5: Aiming guide-wire in 

the femoral footprint

Figure 2: Diagnostic arthroscopy Figure 3: semitendinosus graft



patients history will be initially taken, followed by 
thorough clinical examination especially for the affected 
knee. Then after coming to clinical provisional 
diagnosis,  al l  other investigations like Blood 
investigations, X rays, most important MRI findings and 
other requiring investigations will be carried out. After 
the operative procedure, the patients will be assessed 
postoperatively and examined thoroughly on regular 
intervals. The range of movements, anterior knee pain, 
donor site morbidity will be assessed. This will be based 
on IKDC score.

Evaluation of Results
All the patients were evaluated periodically at 6 weeks, 3 
months, 6 months. The standard protocol of IKDC is 
used for evaluation of the results of the surgery during 
follow up. At each follow up along with subjective 
evaluation, the following clinical examinations were also 
done.
Ÿ Ligament laxity was assessed using Anterior Drawer 
Test, Lachman Test and pivot shift test. 
Ÿ Range of motion of the operated knee was noted and 
compared with the opposite knee. 
Ÿ Knee extension or straight leg raising (quadriceps 
power) was assessed.

Surgical Technique
1.  Bone tendon bone acl reconstruction
The anterior cruciate ligament was reconstructed with a 
single-incision, arthroscopic assisted techniques. 
Prophylactic antibiotic was given prior to the skin 
incision. The portals used for arthroscopy included the 
anteromedial portal and anterolateral portal. We used to 
do diagnostic arthroscopy prior to harvesting of the graft 
and any meniscal pathology will be addressed. The 
bone-patellar tendon-bone autograft was harvested via a 
longitudinal incision (usually 4-5 cm in length) over the 
patellar tendon. The graft was prepared into a bone-
patellar tendon-bone construct with the leading suture 
on the patellar side. The notch was prepared using a 
curette and motorized shaver until the over the-top 
position and femoral ACL footprint were clearly 

demonstrated. The tibial stump was cleaned leaving a 
short amount of stump for reference and covering the 
graft. The tibial guide pin was inserted to the posterior 
half of the remnant using the Acufex-elbow-tipped tibial 
guide and tibial tunnel reamed according to the size of 
the graft. With the knee flexed at 90 degrees, a guide pin 
was passed through the tibial tunnel to the femoral 
tunnel position. The femoral tunnel was reamed 
according to the size of the graft. Using a suture passing 
pin, the graft was passed through the tibial tunnel into 
the femoral tunnel and the suture passing pin passing out 
distal to the anterolateral skin of the thigh. The fixation 
method for patellar tendon graft was using cannulated 
interference screws usually 7 x 25mm, 8 x 25mm and 
rarely 9 × 25mm. The femoral site was fixed at 120 
degrees knee flexion with the screw guide pin passed 
through the tibial tunnel. After femoral fixation, tension 
was applied to the tibial bone block suture and the knee 
passed through several cycles of flexion-extension to 
pretension the graft. The tibial site was fixed at 20 
degrees knee flexion. The interference screw fixation 
method over the femoral tunnel is called as orifice 
fixation. All over the world this method is still suggested 
to be gold standard. The point is raised that the screw 
goes away from the graft but it is a positive point because 
the interference screw holds the graft at the orifice by its 
head and then goes away from the graft to avoid the 
damage to the graft and interface in between graft and 
bone is kept free.77 After the procedure, an intra-
articular vacuum drain was placed into the joint. The 
drain was removed at 48 hours postoperatively. The knee 
was placed in a compressive dressing and long knee 
brace locked in full extension.

Results
1. In GROUP I(BTB GROUP) majority 60% of the 
patients were in the age group 21 to 40 years and in 
GROUP II( Semitendonosus Group) majority 70% were 
in the age group 21 to 40 years.
2. It was seen that in both groups majority  left side was 
more affected.
3. In both the groups the majority of the respondents 
were males.

6
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Figure 6: Femoral Tunnel drilling through anteromedial portal

Figure 7: Tibial elbow aimer 
kept in line with anterior horn of  
lateral meniscus and appro. 7mm 
anterior to PCL Figure 8: Endobutton
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4. In group I majority 65% respondents were having 
twisting injury, and 35% had hyperextension injury; 
Among group II majority 55% respondents were having 
hyperextension injury and 45% had twisting injury.
5. In Group I majority 65% had motor vehicle injury and 
35% had sports injury; Among group II majority 60% 
had motor vehicle and 40% had sports injury.
6. In Group I all were positive for anterior drawer test , 19 
for lachman test, 11 were positive for pivot shift test, 10 
were positive for MC murrays test and grinding 
test;Among group II 19 were positive for anterior drawer 
test, 20 for lachman test, 13 were positive for pivot shift 
test, 7 were positive for  grinding test and 5 were positive 
for MC murrays test.
7. Among group I 55% had ACL with meniscal tear and 
45% had ACL tear;Among group II 75% had isolated 
ACL tear, 25% had ACL and meniscal tear.
8. Among group I in 55%  both ACL reconstruction and 
Par t ia l  Menis e c tomy and in  45% on ly  ACL 
reconstruction was done;Among Group II in 75%  ACL 
reconstruction, and in 25%  both ACL reconstruction 
and partial menisectomy was done.
9. IKDC at 6weeks,among group I 75% were<60 and 25% 
had >60; Among group II 70% were >60 and 30% were 
<60.
10. IKDC at 3 months, among group I 35% were<60 and 
65% had >60; Among group II 25% were >60 and 75% 
were <60.
11. IKDC at 6 months, among group I 10% were<60 and 
90% had >60;Among group II 95% were >60 and 5% 
were <60.
12. Range of motion at 6 weeks, among group I majority 
55% had decreased range upto 30 degree, 25% had upto 
40 degree and 20% had upto 20 degree; Among group II 
majority 60% had decreased range upto 30 degree, 25% 
had upto 40 degree and 15% had upto 20 degree.
13. Range of motion at 3 months, among group I 
majority 35% each had decreased range upto 10 degree 
and normal respectively, 25% had upto 20 degree and 5% 
had upto 30 degree, Among group II majority 35% had 
decreased range upto 10 degree, 30% had normal range, 
20% had upto 20 degree and 15% had upto 30 degree.
14. Range of motion at 6 months,among both groups 
majority 85% normal range, 10% had 20 degree and 5% 
had upto 10 degree.
15. Quadriceps power, among group I- 20 patients had  
decreased power at 6 weeks, 20 had decreased power at 3 
months and 3 had decreased power at 6months; Among 
group II- 20 patients had decreased power at 6 weeks, 19  
at 3 months and 2 had decreased power at 6months.
16. Complications in group I- 2 had anterior knee pain, 2 
had infection and 1 had extensor lag;Among group II- 1 
had extensor lag, 2 had infection and 1 had laxity. 
17. The mean p values of IKDC at 6weeks, 3 months and 

6 months were 0.6, 0.57 and 0.78 respectively. As all the 
values are more than 0.05 which shows no statistical 
significant difference. According to this it was seen that 
there was no significant difference between the IKDC 
score results among group I and group II.

Discussion 
Before 1970, the ACL reconstruction was perfomed by 
open methods with many different surgeries. But in 
1976, professor Erikkson76 perfomed mini arthrotomy 
and fixed ACL with BTB graft. First arthroscopically 
assisted ACL reconstruction was performed in 1980 by 
Dave Dandy48 Cambridge, United Kingdom In 1974 
Kennedy et al compared the long term results of 19 acute 
tears of the anterior cruciate ligament treated surgically 
and 31 acute tears not subjected to surgery. A follow up 
study after seven years showed that the untreated group 
had deteriorated far more significantly as compared to 
the treated group, though the short term follow up at 44 
months had  shown  significant differences between the 
two groups. Therefore, he recommended repair of all 
acute anterior cruciate ligament tears to prevent long 
term sequelae. The goal of treatment is to return the 
injured patient to the desired level of function. After 
successfully performing the arthroscopic assisted ACL 
reconstruction with BTB graft the newer methods were 
also trying to emerge as a better option as change is the 
rule of life.The semi tendonosis or semi tendonosis with 
gracilis i.e. hamstring tendon graft was chosen as an 
option. BTB tendon so far was giving satisfactory results 
with static stability but having some problems with 
donor site morbidity and anterior knee pain. But both of 
these problems disappear within 2-3 years80 The newer 
methods of hamstring was having good cosmesis but 
inferior static strength and static stability79. Both the 
methods though having some positive and some 
negative points were again giving satisfactory results. 
The newer method of hamstring was easier to perform 
and cosmetically more acceptable so in many parts of 
world became popular .The failure rate of this popular 
method were more as compared to BTB method and the 
surgeon started investigating and comparing these two 
methods. Thousands of research paper were published 
all over the globe and the agonist and anatagonist 
opinion started coming up. Still the conscious of 
research was firm and persistent about the usefulness of 
both of the methods. Patients have accepted both  the 
methods. The essence of research was pointing towards 
positive and negative points of both the procedures 
highlighting that BTB is a static stabilizer and gives more 
rotational stability. The system of aperture fixation can 
be easily applied to BTB graft78. BTB graft goes for bone 
to bone healing which is proved beyond doubt and gives 
excellent physiological fixation86. On the other hand 
BTB creates some donor site morbidity resulting in 
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anterior knee pain and hypoaesthesia.78,79 The 
research points out that hamstring is a more cosmetic 
alternative reflecting almost similar post operative 
success85. The hamstring is having a inferior type of 
tendon to bone healing resulting in fibrous healing and 
sometimes creating problem of tunnel widening and 
loosening of graft.79,82-84 The meta anylasis of 
Scandavian registry was more in favour of BTB and 
claimed more failure rates in hamstring due to merceline 
tape fixation or endobutton 5. Other meta analysis 
(Yunes et al) claimed 75% patients with BTB and 64% 
patients with hamstring returned to pre injury activity 
giving more credit to BTB.82 The world literature 
accepts the different procedures being performed for 
different types of grafts The selection of procedure is not 
the only important aspect but the perfection, surgical 
skill, the experience of surgeon for doing that procedure 
a r e  e q u a l l y  i mp o r t a nt ,  t h e  p o s t  o p e r a t i v e 
protocol,physiotherapy has got equal importance. The 
selection of procedure also depends on demand of 
patient, if the patient is a non athelete having low profile 
sedentary activity and a women  preferring cosmesis, the 
choice of graft can be hamstring. On the other hand an 
athelete with high profile activity level needing a strong 
and stable knee or a manual labourer, one has to consider 
the BTB.82 But the cosmesis and stability always does 
not go hand in hand. Real knee arthroscopic surgeon 
should master both the techniques and keep the ability to 
offer what the patient demands Having all this 
understood, we are aware of importance of post 

operative management of pain and swelling, protection 
of healing graft, restoration of full range of motion and 
neuromuscular proprioceptive control81, gradual and 
progressive return to pre injury activities have a vital role 
in the management of ACL replacement done by 
whichever method, the surgeon and the patient 
approves. 

Conclusion
Ÿ Majority of study subjects were males i.e., 13out of 20 in 
bone tendon bone group  and19 out of 20 in 
semitendinosusgroup.
Ÿ Mean age for bone tendon bone group (GROUP 1) was 
33.65 years and for semitendinosus group(GROUP 2) 
was 25.75 yrs.
Ÿ 9 out of 20 in bone tendon bone group had isolated acl 
injury;15 out of 20 in semitendinosus had isolated acl 
injury.
Ÿ Most common mechanism of injury was Road Traffic 
Accident (13 in gp 1 and 12 in gp 2) and sports activity (7 
in gp1 and 8 in gp 2)
Ÿ Bone tendon bone graft goes for bone to bone healing 
which is proved beyond doubt and given excellent 
physiological fixation.
Ÿ Semitendinosus graft is a more cosmetic alternative 
reflecting almost similarpost operative success.
Ÿ There is no difference in functional outcome of bone 
tendon bone and semitendinosus method.
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