Annals of Medical Research
DOI: 10.5455/jtomc.2018.01.022

Original Article
2018;25(2):218-21

Clinical results of anterior cruciate ligament
reconstruction with bone-patellar tendon-bone
autograft: A prospective study
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Abstract

Aim: Anterior cruciate ligament(ACL) injury is the most common ligament injury of knee. Gold standard treatment of ACL rupture is
reconstruction of ligament with autograft or allograft. There is still controversy in graft choice in literature. In this study, we aimed to
present prospective follow-up results of patients who were reconstructed with bone-patellar tendon-bone autograft for ACL rupture.
Material and Methods: Twenty-seven patients were operated for ACL rupture with bone-patellar tendon-bone(B-PT-B) autograft ACL
reconstruction. Patients were followed for at least 2 years. Patients were evaluated preoperatively and postoperatively with Lysholm
knee function score, IKDC objective score and Tegner activity level scale. Development of arthritis were evaluated radiologically.
Results: All of operated patients were male. The mean age of the patients was 25.4 (range 19-35 years). The mean follow-up time
was 27.9 (range 24-30 months). There was a statistically significant increase in all postoperative knee scores. Hematoma, requiring
surgical drainage, developed in two patients. Six patients had anterior knee pain while kneeling at final follow up.

Conclusion: ACL rupture causes knee instability that can lead early knee arthritis and meniscal injuries. Patients with ACL rupture
showed increased knee stability and functional scores after reconstruction. Anterior cruciate ligament reconstruction with B-PT-B

autograft incorporates and heals faster with low rerupture and complication rate.
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INTRODUCTION

The prevalence of anterior cruciate ligament (ACL) rupture has
been increasing due to the increase in participation in sports
activities (1). ACL reconstruction is gold standard treatment
due to ACL rupture causes knee instability and limitations in
daily activities if not treated (2).

Different graft (bone-patellar tendon-bone, semitendinosus,
autograft or allograft etc.) and fixation (endobutton,
interference screw etc.) techniques have been reported
with good results in literature (2-5). Superiority of any
graft or fixation technique is still in controversy (4-5). In all
surgical techniques, the main goal of reconstruction is to
provide stability for good function and to protect the knee
from meniscus tears, developing cartilage damage and
osteoarthritis in long term. In this prospective study, we
aimed to present short term results of ACL reconstruction
with bone-patellar tendon-bone (B-PT-B) and interference
screw patients with ACL rupture with an instable knee joint.

MATERIAL and METHODS

After Inonu University Ethics Committee approval had been
taken, 27 consecutive ACL reconstruction using B-PT-B
autograft were performed at Turgut Ozal Medical Center of
Inonu University, Faculty of Medicine. All patients had been
informed and given written informed consent before surgery.
Patients with at least 24 months follow-ups and age between
18 and 35 were included to study.

Lysholm knee, IKDC subjective knee evaluation form and
Tegner knee activity scores were measured before surgery
and at last follow up. Radiography was obtained after surgery
to assess degenerative changes of knee joint.

Surgical Technique

All surgeries performed by the same surgeon (G.G.) under
spinal anesthesia. After standard arthroscopic examination
of knee, remnant of ruptured ACL was removed by using
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arthroscopic shaver. Partial meniscectomy or meniscus

|

repair, if possible, performed patients with concomitant =

meniscus injury. Then, 8 cm longitudinal incision was made =

over patellar tendon between lower pole of patella and =

tuberositas tibia (Figure 1). s
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Figure 1. Marking the landmarks. AM: anteromedial portal, AL:  Figure 2. Harvested BTB autograft

anterolateral, TT: tuberositas tibia

A 10 mm width tendon strip was harvested from mid- 1/3
of patellar tendon with 2x1x1 cm bone blocks both from
tuberositas tibia and patella (Figure 2).

Two drill holes were made on bone blocks using 2.0 mm drills
on back table. 2.0 ethibond sutures were passed thorough
drill holes. Meanwhile, a femoral tunnel was made on lateral
femoral condyle in direction of 11 o'clock at right side or 1
o'clock at left side. Passing suture was placed to femoral
tunnel over guiding wire (Figure 3).

A tibial tunnel was made with tibial guide set at 550. Then, the
passing suture was passed from tibial tunnel with a suture
grasper or a prop.

BTB graft had been loaded to passing suture (Figure 4) and
was placed in tibial and femoral tunnels and secured with
titanium or bioabsorbable interference screw in both tunnels
under proper tension of graft.

Paratenon of patella tendon repaired with interrupted sutures.
A hemowac drain was placed into knee and removed 24 hour
after surgery.

Figure 3. Preparation of femoral tunnel
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Figure 4. Loading graft to passing suture

Rehabilitation

All patients placed into a knee brace for 4 weeks. Closed-
chain exercises were started the day after surgery. All
patients underwent same rehabilitation protocol. Full
weight bearing was allowed immediately. One hundred
and twenty degrees of knee flexion was aimed in 6 weeks.
Running was allowed at 3 months post-operatively and
contact sports were allowed at 6 months after surgery.

Statistical Analysis

Power analysis was used to determine number of cases
with PASS 11. Statistical analysis was performed with
SPSS 22.0 (IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp.) with preoperative and 2 years
postoperative data. Normal distribution of data wastested
with Kolmogorov-Smirnov test. Paired-samples t test were
used for comparison of data's. A p<0,05 was accepted as
statistically significant with a confidence interval of 95%.

RESULTS

Twenty three of 27 patients with at least 24 months follow
up were included to study. Four patients lost follow-up.
Mean follow up time was 27.9 months (range, 24-30

months). All patients were male. In 12 patient's right knee
and in 11 patients left knee were affected. Mean age of
patients was 25,4 years (range, 19-35).

Mechanism of injury was due to contact sport in 17
patients, traffic accident in 2 patients, skiing in 1 patient,
falling from high in 1 patient and direct trauma to knee
in 1 patient. Time from initial trauma to surgery was 14,9
months (ranging1-48 months).

Six patients had concomitant meniscal injury; 4 were
medial meniscus and 2 were lateral meniscus tear. Three
of them treated with repair with all inside technique and
other 3 were treated with partial meniscectomy during the
ACL reconstruction.

Lysholm knee , IKDC subjective knee evaluation form
and Tegner knee activity scores improved statistically
significantly after surgery compared with preoperative
values. All patients returned their pre-injury activity levels
(Table 1).

Table 1. Preoperative and post-operative knee scores

Preoperative (+SD) Postoperative (+SD) p
Lysholm 50,35(¢+19,413) 89,96(+13,546) p<0,001
IKDC-S 41,67(+17,798) 84,22(+16,909) p<0,001
Tegner 2,65(+2,328) 5,35(+1,555) p<0,001

SD: Standard Deviation

Hematoma on anterior knee was detected as early
complication in 2 patients and treated with drainage.
Six patients had anterior knee pain while kneeling at last
follow-up.

DISCUSSION

ACL injury is the most common knee ligament injury (6).
ACL provides stability with resisting anterior-posterior
translation and rotational subluxation (7). ACL rupture
causes knee instability that can lead early knee arthritis
and meniscal injuries (8). The gold standard treatment
of ACL rupture is ACL reconstruction. In this prospective
study, we evaluated clinical results of ACL reconstruction
with BTB autograft in short term. Limitations of our study
were small number of subjects, short follow-up time, and
having no comparison group.

Graft choice in ACL reconstruction is still controversial
(4,5,9,10,11). Each type of graft has advantages and
disadvantages. Advantages of autografts have been
reported as faster graft incorporation, initial strength, cost
affectivity (12). Donor site morbidity and longer surgery
time are disadvantages of autografts (12). Allografts have
advantages like shorter surgery time and no donor site
morbidity, hence longer incorporation time, risk of disease
transmission and higher rate of early graft failure are
disadvantages (11,12).

In a meta-analysis, Krauther et al. reported statistically
significantly lower Lysholm knee scores and higher failure
rates in allograft group (13). In another study; higher early
failure has been reported in allograft group, though no
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rerupture was seen in autograft group in 8,6 years follow
up (14). In our series, we also have no rerupture in final
follow-up.

Rodriguez et al. reported rerupture rate 8,2% with BTB
autograft in 15 years follow-up (15). They also reported
98% patient satisfaction and 90% of patients returned to
pre-injury activity levels. Arthritic changes reported in
25% of patients (15). In our study, all patients returned
to pre-injury activity levels. We haven't seen any arthritic
chances in final follow-up but this was probably due to
our short term follow-up. In another study, echogenicity
of donor side of patellar tendon at ultrasound examination
was similar to nonoperated side in %70 of patients at 6
months post-operatively and in all patients at 12 months
postoperatively (16).

CONCLUSION

In conclusion, BTB autograft for ACL reconstruction is a
good option with low rates of failure and complication.
ACL is important for knee stability especially in young
active individuals. It should be remembered arthritic
changes can be seen in long term after ACL injury even
knee is stable.
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