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Abstract:

Introduction: Anterior Cruciate Ligament (ACL) tear is the most common ligamentous injury to the knee joint.
Two most commonly used grafts for reconstruction are Quadruple Hamstring tendons (QHT) and Bone Patellar
Tendon Bone (BPTB) graft. Graft fixation techniques vary with different surgeons. Aim of this study was to
compare the clinical outcome of reconstruction of ACL using QHT and BPTB grafis performed by single
surgeon using Modified Cincinnati scoring system.

Methods: Between November 2010 to May 2011, forty consecutive alternate patients, 20 in each group
underwent arthroscopic assisted ACL reconstruction using BPTB graft or the QHT autograft. All the patients
underwent standard ipsilateral arthroscopic ACL reconstruction procedure using the single incision Antero-
Medial (AM) portal technique for BPTB graft or the QHT autograft done by a single surgeon. Patients were
Jfollowed up regularly for a minimum period of 2 years.

Results: Mean age of the study participants was 28.43 years (SD: 5.48). Mean Modified Cincinnati score at the
end of 2 years was 99.0% for QHT group and 98.8% for BPTB graft group(p=0.48). The hamstring tendon
group also had lower graft harvest site morbidity, as demonstrated by less kneeling pain at 2 years.

Conclusion: There was no significant functional difference as demonstrated by Modified Cincinnati score
among patients undergoing QHT graft or the BPTB graft for ACL reconstruction at the end of 2 years.
Keywords: Anterior cruciate ligament, Arthroscopic ACL reconstruction, Bone-Patellar-Tendon—Bone grafft,
Modified Cincinnati scoring system, Quadruple hamstring tendon grafft.

I.  Introduction

An Anterior cruciate ligament (ACL) injured knee leads to change in lifestyle. ACL occupies a pivotal
position in the knee; it along with other ligaments stabilizes the knee [1].Anterior cruciate ligament (ACL) tear
is the most common ligamentous injury to the knee joint [1-5]. ACL injuries usually occur to the young,
dynamic, bread winners of our society. It becomes a road block to their development, sometimes can lead to a
career change in sports person, such is the impact of ACL injury.

The ACL is the primary stabilizer against anterior translation of the tibia on the femur and is important
in counteracting rotation and valgus stress. ACL deficiency leads to knee instability[6]. This results in recurrent
injuries and increased risk of intra- articular damage, especially the meniscus [7,8]. The goals of ACL
reconstruction are to restore stability to the knee; allow the patient to return to normal activities, including
sports; and to delay the onset of osteoarthritis with associated recurrent injuries to the articular cartilage and loss
of meniscal functions [9-11]. During the past decade arthroscopically assisted techniques have been an accepted
method of reconstructing the ACL [11-13].

It is said that there is little or no difference between BPTB graft and QHT grafts in terms of functional
outcome after ACL reconstruction, despite greater laxity measurements in the hamstring tendon group patients
[13]. This suggests that operating surgeon must decide how to select the appropriate graft for an individual
patient. Graft choice, surgeon experience, correct graft position and post-operative rehabilitation confound the
results of comparing various different methods of ACL reconstruction [14].
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The objective of this study was to compare the functional outcome of surgeries performed to
reconstruct the ACL using QHT graft and BPTB grafts using Modified Cincinnati scoring system[15,16].

II. Materials and Methods

This is a prospective randomized control study in which alternate consecutive patients underwent
single incision AM portal arthroscopically assisted ACL reconstructions using either the BPTB graft or the
QHT autograft between November 2010 and May 201 1were followed up for a minimum period of 2 years.

Clinical diagnosis was made by performing Lachman test and Pivot shift test. MRI confirmed the
diagnosis and also helped to identify any additional findings. The ideal candidate for surgery was a young
healthy patient who experienced knee instability in daily activities, sports or wished to maintain his or her pre-
injury level of activities.

2.1 Inclusion criteria
All patients between the age of 18 to 45 years with symptomatic and clinical knee instability due to
isolated ACL deficiency with or without meniscal tears.

2.2 Exclusion criteria

2.2.1.Bilateral ACL deficiency

2.2.2.Revision ACL surgery.

2.2.3. Previous knee operation.

2.2.4. Concomitant medical illness or geographic constraint that precluded follow-up evaluations.

All the surgeries were performed by the single surgeon to reduce the confounding factors and
minimize bias which could hamper the functional outcome of the study.

All patients were operated under spinal anaesthesia in supine position, affected lower limb cleaned and
draped. Tourniquet was used routinely. Once the ACL tear was confirmed after diagnostic arthroscopy, the graft
was than harvested. Any meniscal tears requiring balancing was done during diagnostic arthroscopy. Patients
undergoing meniscal repair were not considered for the study as the post-op protocol for such patients differed.

Both the gracilis and semitendinosus tendons were harvested using a 2.5-cm incision made antero-
medially on the proximal tibia starting approximately 4 cm distal to the joint line and 3 cm medial to the tibial
tuberosity midway between the anterior and posterior cortex. A whip stitch was used to suture the tendons. Two
different colour sutures were used for each of the tendons so as to identify each tendon separately and separate
tension can be given at the time of graft fixation. We routinely use ethibond (dyed green) and vicryl (blue) for
two tendons. They are then folded into four to make it quadruple graft. We do not suture the tendons together
as we feel that keeping the tendons separately may mimic double bundles of the original ACL.

The BPTB graft was harvested from middle third of patellar tendon and contoured with the rongeurs so
that it fits through the 10-mm trial sizer, ensuring that the complete graft would pass through the trial. The ends
of the bone plug were rounded to make passage of the graft easier. The bone-tendon junction on the cancellous
side of the graft at both ends was marked with a marker pen, and the total graft length was measured.

The ACL stump was visualized and partially debrided. The remnant stumps of the ACL are retained as
much as possible so as to help in graft integration (biological fixation). We also believe that the torn stump may
help in better proprioception of the knee as it has proprioceptors[17]. After the procedure, periosteal flap and
the Sartorius fascia are sutured back over the tunnel to cover the screw head. The subcutaneous tissue was
closed with interrupted 2-0 Vicryl sutures and the skin with staples.

Standard procedure for QHT and BPTB graft was followed with QHT graft fixed with 15 mm
continuous loop endobutton (smith and nephew) on the femoral side and bio-absorbable screw (stryker) on the
tibial side. Compression with an elastic crepe bandage was applied from toe till mid-thigh. The limb was
immobilized in a knee brace.

For BPTB group the femoral tunnel was made through the antero-medial portal and graft was passed
with the help of an artery forceps. Femoral screw was put from the antero-medial portal. We used bio-
absorbable screws (stryker) for both femoral and tibial tunnels. For femoral side graft fixation the diameter of
the screw used was equal to the diameter of the tunnel and for the tibial side we used a screw 1 mm more than
the diameter of the tunnel.

All patients were followed up initially by operating surgeon. Patients were asked to follow the Simple
and Effective Rehabilitation Protocol (SERP) developed by our institution (table 1)[18]. All final clinical testing
and evaluations were performed by the other independent observer at the end of 3" 6™ 9™ 12™ 18" month and at
24 months to eliminate potential bias. The assessment was done using the Modified Cincinnati Scoring System
[15,16].
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III.  Results

Age of the patients in this study ranges from 20 years to 44 years. The mean age of the study
participant was 28.43 (SD: 5.48) years. Majority of patients (n=23) were between 20-29 years age group. Out of
the 40 patients, 38 were male and 2 were female. Most common mechanism of injury was road traffic accident
in 25 patients (62.5%), followed by sports related injuries in 10 patients (25%) and fall from height in 5 patients
(12.5%). Twenty four patients (60%) sustained injury to right side as compared to 16 patients (40%) who
sustained injury to left knee. All the patients were followed up for a minimum period of 2 years. The mean
modified Cincinnati knee score at the end of 2 years was 99.0% for QHT group and 98.8% for BPTB graft
group (p=0.48). The hamstring tendon group also had lower graft harvest site morbidity, as demonstrated by
less kneeling pain at 2 years.

Three patients had additional posterior horn medial meniscus tear which required balancing of the tear.
Two patients in the hamstring group had serous discharge from the tibial graft harvest site for more than 3
weeks post-operative period. Culture from the discharge showed no growth. No knee effusion, local and
systemic signs of infection was noted. Wound debridement under cover broad spectrum antibiotics was done for
both cases. The wound subsequently healed in both the cases without affecting the rehabilitation protocol. One
patient, in the QHT group had thigh muscle hypotrophy (2.2 cms) compared to the opposite side which
persisted even till 2 years of follow up which did not affect the functional outcome.

Table 1: Simple And Effective Rehabilitation Programme (SERP)

TABLE 1: SIMPLE AND EFFECTIVE REHABILITATION PROGRAMME (SERP)

PHASE OF REHABILATION GUIDE GOALS
REHABILATION
Phase 1 »  Static quadriceps . At end of 1week patient should
@™ post-op day to exercise have at least 90 degrees of knee
1week) »  Ankle pumps flexion.
> Patellar glides . Muscle  power  60%when
> Hip-flexion, extension, compared to normal side using

abduction and
abduction
»  Open chain knee
mobilization exercise
knee flexion —extension
»  Full weight bearing with
crutches/walker with
Knee brace
»  15minute exercise
every hour for 8 hours

dynamometer

(min)day
Phase2 »  Continue phase 1 . At the end of 6weeks patient
(1week to 6weeks) »  Stretching should have at least 130 degrees
»  Strengthening exercise of'knee flexion.
Muscle  power  80%when
compared to normal side using
dynamometer
Phase 3 »  Continue phase 1 and 2 At the end of 12 weeks patient
(6weeks to 12 weeks) »  Wall squats should have full ROM of knee
»  Toe calfraises joint.
»  Lunges Normal /near normal muscle
power > 90%.
Phase 4 »  Continue phase 1,2&3 At the end of 6months patient
(12weeks to 6months) »  No knee brace should have normal mused
»  Full weight bearing power and full ROM and no
»  Step dimpling/getting down the stairs restriction of activities.
»  No squatting /sitting cross legged/driving two
wheelers.
»  Static cycling
Phase 5 »  No restriction in sports/squatting/sitting on After 6months the patient is
(After 6 months) the floor/drive back to his/her normal lifestyle
»  Normal/near normal activities without any restrictions but the

patient continues all the above
exercise for next 6months.
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Table 2: Descriptive statistics showing the modified Cincinnati scores of BPTB graft and Hamstring graft

procedures.
FOLLOW-UP Graft Mean Std.Deviation(SD) Number of patients
(MONTHS) N)
BPTB 74.80 5.709 20
6months STG 76.80 3.205 20
Total 76.80 4.681 40
BPTB 88.30 4.646 20
9months STG 89.10 3.865 20
Total 88.70 4238 40
BPTB 98.25 1.789 20
12months STG 98.40 2.601 20
Total 98.28 2.207 40
BPTB 98.40 1.046 20
18months
STG 98.60 1.603 20
Total 98.50 1.340 40
BPTB 98.80 1.046 20
24months
STG 99.00 0.875 20
Total 98.90 0.952 40

IV.  Discussion

The BPTB and the QHT graft are the two most commonly used autografts for reconstruction [19-
23].The bone-patellar tendon-bone autograft has been widely accepted as the gold standard for ACL
reconstruction with high success rate [24-26]. However, donor site morbidities and extensor mechanism
problems associated with the use of bone-patellar tendon-bone have led to increasing popularity of the
hamstring tendon graft which has advantages of low donor site morbidity, avoidance of extensor mechanism
problems and better cosmoses.

There have been many prospective randomized control studies comparing two groups published in
recent years. In a similar study, Corry, et al found that the two grafts did not differ in terms of clinical stability,
range of motion and general symptoms. The hamstring tendon group also had lower graft harvest site morbidity.

In the study of arthroscopic anterior cruciate ligament reconstruction with BPTB graft, Akgun, et al
[27] found that the best results could be obtained if the reconstruction was done in the sub-acute period between
3-5 weeks post-injury. The patients in the bone- patellar tendon bone group would have more desire to return to
sports activity or higher functional demand than in the hamstring group, therefore higher expectation. Donor
site morbidity is a major drawback of the BPTB graft. All patients in the BPTB group of the present study had
experienced a disturbance of anterior knee sensation which continued for a period of time. In contrast, there was
no sensory disturbance in the hamstring group. The hamstring group had also presumably better cosmoses.
Results from these studies showed that the two groups had similar outcomes at the 2-5 year period.

In 2001, Yunes, et al [28] were the first to report a meta-analysis conducted from controlled trials of
BPTB graft versus hamstring tendons for ACL reconstruction. They found that the patellar tendon graft patients
had a greater chance of returning to pre-injury activity levels. They concluded that although both techniques
yielded good results, patellar tendon reconstruction led to higher postoperative activity levels and greater static
stability than hamstring reconstruction.

In 2003, using the same and extended numbers of controlled trial, Freedman, et al[29] found that the
rate of graft failure in the patellar tendon group was significantly lower and a significant higher proportion of
patients in the patellar tendon group had a difference of less than 3 mm on KT- 1000 arthrometer testing than in
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the hamstring tendon group. They concluded that patellar tendon autografts had a significantly lower rate of
graft failure and resulted in better knee stability and increased patient satisfaction compared with hamstring
tendon autografts. However, patellar tendon autograft reconstruction resulted in an increased rate of anterior
knee pain.

Results of our study clearly showed that both BPTB graft and QHT grafts could effectively improve
knee stability and functions after anterior cruciate ligament reconstruction. At follow-up evaluation, both groups
had similar subjective outcome at the end 2 years. Long term results are awaited.

V.  Conclusion:
The short term results of Arthroscopic ACL reconstruction using QHT graft and BPTB bone graft
based on Modified Cincinnati scoring system were almost similar, with each having its own advantages and
disadvantages. There is no significant difference between both the groups in terms of functional outcome.
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Figures:

Figure 1: QHT graft after preparation. One end has been secured with 15 mm continuous loop Endobutton.
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Figure 3 :Post Op X-ray lateral and antero-posterior view showing the endobutton on the lateral cortex of
lateral femoral condyle.

Figure 4: Harvested BPTB graft

Figure 5: Skin closure after BPTB graft procedure of left knee.
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Figure 6: Post-op X-ray showing the tibial and femoral tunnels.

Figure 7: Artroscopic view of the graft with knee in extension

Figure 8: Arthroscopic view of the graft with knee in flexion

www.iosrjournals.org 13 | Page



