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ABSTRACT
Background & Objectives: Injur y to Anter ior Cr uciate Ligament (ACL)
reconstruction has increased because of increased interest in sports. There are
various grafts used for reconstruction of ACL, for example, Bone Patellar
Tendon Bone, Hamstring etc. The study was conducted to evaluate the results
of Bone Patellar Tendon Bone graft used for reconstruction of Anterior
Cruciate Ligament. Materials & Methods: 40 patients with chronic ACL
deficient knee presenting to Neuro Hospital from July 2011 to June 2013
were included in the study. The patients with intraarticular fracture of knee,
severe OA knee, local active or suspected infection and systemic disease that
might influence the study results were excluded from the study. Bone patellar
tendon bone graft was harvested from ipsilateral knee in all the cases. The
patient was followed till 2 year with specified programme of rehabilitation.
The pain was assessed using VAS and the function of the knee was assessed
using Modified WOMAC knee index. Results: The long term satisfactory
results in terms of functional stability, symptom relief and return to preinjury
level of activity was seen in 32 cases(80%). Two knees got infected out of
which one required arthroscopic debridement. Mean visual analogue scale
was 8 and modified WOMAC knee score was 3 at 2 year follow up.
Conclusion: Bone patellar tendon bone gr aft is useful in high demand
patients and cost effective option with high patient satisfaction rate for
reconstruction of ACL.
Key words: ACL r econstr uction, ar thr oscopic tr eatment, bone patellar
tendon bone
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documented
with
good
results.2,9,10
The
development of new fixation methods and
endoscopic techniques has decreased the morbidity
of ACL reconstruction without compromising the
results.11 However graft site problems and anterior
knee pain continue to be concern 12 Less donar site
morbidity has been reported using the hamstring
tendon 13 Both surgical procedures result in knees
with good stability.13,14,15 The study was conducted
to evaluate the results of Bone Patellar Tendon
Bone graft used for reconstruction of Anterior
Cruciate Ligament.

INTRODUCTION
Injury to Anterior Cruciate Ligament (ACL)
reconstruction has increased because of increased
interest in sports. Rupture of ACL may lead to
instability, pain, swelling, mechanical dysfunction
and an increased risk of meniscal injury and
degenerative changes. 1-5
Non operative treatment may lead to suboptimal
knee function and to joint detoriation. 4,6,7 For this
reason many procedures have been developed to
restore stability and allow patient to have more
active life. The reconstruction of ACL with central
third of patellar tendon with proximal and distal
bone blocks has been shown to produce dependable
results.2,8 The fixation of these grafts is most
commonly performed with metal or bioabsorbable
interference screw. This procedure is well

MATERIALS AND METHODS
40 patients between 20 and 50 years with ACL
deficient knee presenting to Neuro Hospital from
July 2011 to June 2013 were included in the study.
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The patients received written and oral information
about the study and signed a written consent. The
patients with intraarticular fracture of knee, severe
OA knee, local active or suspected infection and
systemic disease that might influence the study
results were excluded from the study. The knee was
examined clinically than arthroscopically under
spinal anesthesia. The concomitant pathology of the
knee was treated. The graft was harvested from the
middle third of the ipsilateral ligamentum patellae.
The surgical technique with the bone patellar
tendon bone graft was a standard endoscopic
procedure as described.10 If necessary, notchplasty
was done. A tibial guide was used that is designed
to place the guide pin 4-5 mm posterior and parallel
to the slope of intercondylar roof with the knee in
full extension. The femoral aimer was inserted
through the tibial tunnel and hooked in the over the
roof position at 10 o’clock for right knee and 2
o’clock for left knee. The femoral bone block was
fixed from the inside with a cannulated interference
screw. The knee was cycled several times, and the
grafts were tensioned. The bone block in the tibial
tunnel was fixed with an interference screw with
knee in full extension. The wound was closed in
layers. The patient was followed at 2 weeks,
6weeks, 3months, 6 months, 1 year and 2 year with
specified programme of rehabilitation. At every
follow up we assessed for range of motion,
patellofemoral crepitation, effusion, Lachman test,
pivot shift test and clinical examinations were
performed. The pain was assessed using VAS and
the function of the knee was assessed using
Modified WOMAC knee index.

Table 2. Different modes of injury
Mode of injury
Sports related
Fall
RTA
Total

No of cases
6
20
14
40

Percentage
15
50
35
100

Table 3. Subjective assessment

Preoperative

3 months
6 months
1 year
2 years

Mean Modified
WOMAC Knee
Score+

Mean visual
analogue scale
score++

24
16
10
3
3

5
8
8
8
8

tear of medial meniscus in Fig 2. We performed
partial meniscectomy in all the cases of torn
meniscus because repair was not possible in either
of case. Postoperative radiograph is shown in that
shows bone tendon bone graft fixed with
interferential screw on femoral side and
interferential screw and staple on tibial side Fig 3.
The bone tendon bone graft harvested from same
knee and is shown in Fig 4. The mean visual analog
score and mean modified WOMAC knee index
showed a progressive and substantial improvement
as compared to preoperative condition and is shown
in Table 3. Extension deficit was assessed with the
patient lying in the prone position and was
measured as the differencae in the heel height of the
involved limb in comparison with that of the
contralateral, uninjured limb in full passive
extension. At the six month follow-up evaluation
only three knee showed 3-5 degree extension loss.
At the two year follow up examination there was
progressive recovery of knee extension and only
one knee had a persistent 3 degree extension loss.
At the two year follow up evaluation moderate but
asymptomatic patellofemoral crepitation was
recorded in eight knees (20%) and anterior knee
pain with kneeling discomfort in 10 knees (25%)

RESULT
Total number of patients was 40 and mean follow
up was for 2 years. The gender distribution of
patient is given in Table 1 and the different modes
of injury in Table 2. Fall from height was
commonest mode of injury. The medial meniscus
was torn in twenty four knees (60%) and lateral
meniscus in 4 knees (10%). The arthroscopic view
of rupture of ACL is shown in Fig 1 and associated
Table 1. Gender based distribution of patients
Gender
No of cases
Percentage
Male
26
65
Female
14
35

Fig 1. Torn Anterior
Cruciate Ligament
13

Fig 2. Tear of medial
meniscus
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Fig 3. Post operative
radiograph

over time and greater odds of graft rupture but we
did not find such correlation in our study possibly
because of short duration of follow up. Salmon LJ
et al18 has reported degenerative changes of knee in
radiograph in 79% of patients and Lebel B19 et al
has reported knee osteoarthritis in 17.8% but we
have observed osteoarthritis knee only in 5% cases
could be because of short follow up of 2 years.
Mohtadi N20 has shown more traumatic rupture in
hamstring group as compared to patellar tendon
group in his randomized controlled trial. We have
not encounter rupture till 2 yrs follow up. We used
transtibial drilling for femoral tunnel in all the cases
that could be one of the reason for laxity in our
earlier follow up of patients. The study done by
Alentorn Geli E21 has shown use of anteromedial
portal elicited greater knee stability and range of
motion values and earlier return to run as compared
to the transtibial technique. We used metallic screw
for fixation and cost is reduced as compared to
biodegradable screw.

Fig 4. Bone patellar
tendon bone graft

We noticed mild effusion in 4 knees (10%) that
resolved by 6 weeks in all the cases. Anterior tibial
translation as demonstrated by the Lachman test
was restored to within 5mm (+1) and with a firm
end point in all patients for all follow up visits for
upto two years after surgery. At the two year follow
up examination a pivot shift glide was recorded in
10 knees (25%). No patient reported symptoms of
giving way or showed a pivot shift clunk (+2). 2
Knees got infected out of which one was superficial
infection that was treated with local wound care and
oral antibiotic. One knee got deep infection that
required arthroscpic debridement. 6 patients went
back to his sports activity. 20 patients doing heavy
work as manual labour. 32 patients (80%) has
shown high patient satisfaction rate. We used
titanium screw in all the cases to reduce the cost
and average cost involved per case was Rs 18000/(US $ 180).

CONCLUSION
We conclude that Bone patellar tendon bone graft is
useful in high demand patients and cost effective
option with high patient satisfaction rate for
reconstruction of ACL. We recommend a
randomized controlled trial comparing bone patellar
tendon bone and hamstring graft.

DISCUSSION
The bone patellar tendon bone autograft has
traditionally been considered gold standard in ACL
reconstruction.16 No graft type has consistently
been proven to be superior. In a recent meta
analysis comparing patellar tendon and hamstring
graft for ACL reconstruction, no significant
difference in stability was demonstrated but patellar
tendon graft were more likely to result in
reconstruction with normal Lachman, normal pivotshift and KT-1000 manual maximum side-side
difference of less than 3mm.17 Salmon LJ et al18 has
reported half of patients developed loss of extension
but we found only three knees out of 40 has
extension loss at 6 months and one had persistent
loss of extension at two years of 3 degree. Salmon
LJ et al 18 also noticed that patients who has
undergone meniscectomy at the time of
reconstruction had increased clinical ligament laxity
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