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Abstract

Background: Anterior Cruciate Ligament (ACL) tear is the one of the common among ligamentous injury to the knee
joint. Various surgical methods have been advised for the anterior cruciate ligament reconstruction with different kinds
of grafts which have own merits and demerits. Bone patellar tendon bone is one of the commonly used autograft for
ACL reconstruction. Aim of this study was to analyze the functional outcome following arthroscopic ACL reconstruction
using Bone patellar Tendon Bone graft (BTB). Materials and Methods: Between 2017 and 2019, 32 patients with an
average age of 27 years (range: 19-51 years) participated in a prospective study. The patients were arthroscopically treated
with a bone-patellar tendon-bone graft. Physiotherapy and appropriate post-operative care were provided. The patient’s
functional status was assessed at three-month, six-month, and one-year intervals. We assess knee joint stability and normal
knee function using clinical tests. To evaluate the findings, we used the Tegner Lysholm knee score as well as the VAS score.
Results: In terms of clinical outcomes, 93 percent of patients had normal or near-normal knee function. According to
the Tegner-Lysholm knee rating system, 88 percent of the patients received an excellent score. At the end of one year, 27
out of 32 patients have no pain on the VAS score. Anterior knee discomfort (10%) and numbness above the graft donor
site were the most common consequences (8 percent). Conclusion: Based on objective and subjective assessments, ACL
reconstruction employing the bone-patellar tendon-bone approach could produce a very satisfactory functional outcome.
Improved knee stability and function allow for a quicker return to everyday activities.
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1. Introduction

The anterior cruciate ligament is the most commonly
injured ligament in the knee and it is one of the most
regularly injured joints in the human body. Anterior
cruciate ligament injuries have increased as a result of
high-speed vehicular damage, advanced lifestyles and
sports. In conjunction with the other ligaments, knee
capsule, muscles, and bone, the anterior cruciate ligament
plays a critical function in maintaining knee alignment
and stability. The Anterior Cruciate Ligament (ACL) is the
primary knee stabiliser, preventing translation of the tibia
over the femur anteriorly and contributing to rotatory
stability’. In an ACL deficient knee, the kinematics of the
joint are disrupted.
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It is also important to counter valgus and rotational
stress>. Most patients endure recurring episodes of
instability, discomfort, and hypofunction after an ACL
injury. The ACL reconstruction permits the patient
to return to pre-traumatic levels of activity while also
delaying leads to the onset of concomitant meniscal
injuries and osteoarthritis®. Acute tears cause roughly
40% cartilage damage, but persistent tears cause 79
percent’. Reconstruction is essential to restore knee
stability. ACLs have a very much low healing capacity
and a very high failure rate after surgical repair with
sutures®.Open reconstruction was linked to increased
post-operative morbidity’. Other issues that led to
the creation of Arthroscopy assisted ACL restoration
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include post-surgical knee discomfort and a lengthy
rehabilitation period. There is no damage to the capsule,
minimal or no damage to the fat pad, and no articular
cartilage desiccation, and a reduced incidence of post-
operative knee discomfort with arthroscopically assisted
anterior cruciate ligament replacement than with open
reconstruction. Synthetic materials were employed for
reconstructions in the 1980s, but they are no longer used
due to synovitis®. The arthroscopic surgical method,
which was introduced in the late 1980s, reduced surgical
morbidity and improved results”’. The gold standard for
full ACL restoration is arthroscopic reconstruction®.
The posterior aspect of knee joint can be better
visualized through the arthroscope which was difficult in
arthrotomy procedures. Different grafts were developed
and were used for reconstructions''. Bone patellar tendon
graft has been the ideal graft for ACL reconstruction.
The reconstruction of the anterior cruciate ligament with
Bone Patellar tendon Bone autograft primarily done for
re-establishment of knee kinematics. It has the advantage
direct bone to bone healing'’. Objective is to find out
functional outcome of Arthroscopic ACL Reconstruction
using BTB tendon graft in terms of stability, function,
pain, graft site morbidity, range of motions, clinical tests.

2. Aims and Objectives

Aim of this study is to assess the functional outcome
of Arthroscopic assisted anterior cruciate ligament
reconstruction using Bone patellar tendon Bone autograft.

3. Material and Methods

The prospective study includes 32 patients who had
undergone Arthroscopic ACL reconstruction using
Bone-patellar tendon-Bone autograft at the Department
of Orthopedic Surgery, Dr. Vasantrao Pawar Medical
College and Tertiary Health Care Centre.

3.1 Period of Study
August 2017 to December 2019

3.2 Study Design

Prospective study

3.2.1 Inclusion Criteria

1. Age group between 18 to 60 yrs.
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2. ACL tear confirmed clinically and radiologically on
MRI.

3. Incidental finding of Anterior Cruciate Ligament
injury found during diagnostic arthroscopy.

3.2.2 Exclusion Criteria

1. Any other comorbid condition of the same knee joint
such as osteoarthritis of knee, local infection etc.

2. Previous ligamentous injury in the same knee joint.

3. Associated lower limb fractures.

4. Neurovascular compromise of both lower limbs.

Between August 2017 and December 2019, all
patients with ACL injuries were assessed. A thorough
history was taken in terms of the type of the injury and
the mechanism of harm. time since injury, ability to walk
following injury, accompanying injury, treatment details,
and history of any medical issue A thorough general
and physical examination was performed, followed by a
radiographic examination.

The patients having complaining of knee pain,
limping, difficulty in walking downstairs, instability,
restricted range of motion, and history of giving away are
examined clinically.

Clinically diagnosis was made by Anterior Drawer
Test, Lachman Test, Pivot Shift Test.

Local examination includes examination for the
rotatitional instability and laxity of other ligaments to
rule out Meniscal Injury by McMurrays Test, Apley’s
Grinding Test.

Radiological work up includes Xray and MRI

- X-rays including the antero-posterior and lateral view
of the knee joint
Rule out Avulsion Fracture, evidence of Segond’s
Fracture.

- MRI findings showing complete ACL tear.
The surgical procedure, the goal of the study, and
informed consent and approval from the IEC were all
explained to all of the patients.

4. Surgical Techniques

The anterior cruciate ligament was arthroscopically
repaired. Before the skin incision, a prophylactic antibiotic
was given. A 5 cm longitudinal incision was made over
the patellar tendon to harvest the BTB graft. With the
leading suture made on the patellar side, the graft was
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formed into a bone-patellar tendon-bone construct. The
superomedial and inferomedial portals for tools and
the high inferolateral portal for the arthroscope were
employed for arthroscopy. Shaver was used to prepare the
notch until femoral sided ACL footprint were visible. The
tibial footprint was cleared. The tibial guide pin was placed
into the posteriorly portion of the tibial remnant with the
pointed tibial guide and the tibial tunnel reamed as per
needed thickness of the graft. A guide pin was passed
through the tibial tunnel to the femoral tunnel position
with the knee flexed at 90 degrees. In Hyperflexion of
knee as applicable to size of the graft, the femoral tunnel
was reamed. Graft is rail roaded with help of ethibond.

The knee was put through 15-20 cycles of flexion and
extension to pretension the graft. At 20 degrees knee
flexion, the tibial site was fixed. Cannulated interference
screws are used to secure the transplant to the tibia and
femur.

A negative suction drain was put following the
treatment and removed 48 hours later. To prevent joint
movement, a crepe bandage is put to the knee and a
lengthy knee brace is provided.

5. Evaluation

Postoperative X-rays Standard Antero-posterior and
Lateral views were taken on the operated limb. All patients
were reviewed periodically at 3 months, 6 months and 1
year for assessment. Range of motion, effusion, joint line
discomfort and patellofemoral pain, instability, locking
were all evaluated. They are also evaluated periodically by
Tegner Lyshom score and VAS score. The Lachman test,
Anterior drawer test and Pivot shift test were all used to
assess stability. Measuring functional testing, a one legged
hop for distance was used.

6. Results

32 cases of Arthroscopy ACL reconstruction with BTB
Graft were followed up for 6 months to 1.5 years. The
mean follows up period was 1 year.

Most of the patients are from young age group 21-30
about 62%, mean age was 27 years this shows that ACL
injury more common in young age group.

Out of total 32 patients 28 were male and 4 were
female. All patient having isolated ACL Injury.
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Most common mechanism of injury is sports injuries
(46%). In sports kabbadi being most common sports
responsible for ACL tear it is followed by Road traffic
accident (34%) followed by fall (6%).

6.1 Symptoms on Presentation

Most Patient with Instability only (46%), some have Pain
and Instability at joint both (43%) very few are having
Pain, instability plus locking at knee joint (3%)

On clinical examination most patients (69%) having
Anterior Drawer test, Lachman test positive only 5% are
having three positive tests.

We calculate Tegner Lysholm score for knee function
preoperatively which was poor in 23 out of 32 patients.

Table 1. Age distribution

AGE PATIENTS PERCENTAGE
</=20 1 3.10%
21-30 20 62.50%
31-40 9 28.12%
41-50 2 6.25%
51-60 0 0.00%
TOTAL 32 100%
Table 2. Sex distribution
SEX PATIENTS PERCENTAGE
MALE 28 87.5%
FEMALE 4 12.5%
TOTAL 32 100%
Table 3. Mode of injury
MODE OF INJURY PATIENTS | PERCENTAGE
SPORTS Injury 15 46.00%
Road Traffic Accidents 11 34.00%
FALL 6 20.00%
TOTAL 32 100%

Table 4. Clinical tests on presentation

.. e No. of
Clinical tests positive 0-0 Percentage
patients

Anterior drawer test 1 3%

Ant. drawer, Lachman’s 2 69%
test

Anterior drawer, Pivot o
shift test 4 13%

Ant. drawer, Lachman’s, o
Pivot shift test > 15%

Total 32 100%
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Table 5. Tegner lysholm score

Tegner Lysholm Score Preopr 3 month 6 month 1 year
Excellent >90 0 17 21 29
Good 84-90 0 9 6 2
Fair 65-83 9 6 5 1
Poor < 65 23 0 0 0
Total 32 32 32 32
Table 6. VAS score
VAS Score Preopr 3 month 6 month 1 year
NONE (0) 0 3 20 27
MILD (1-5) 11 18 4 4
MODERATE (5-8) 13 6 7 1
SEVERE (9-10) 8 5 1 0
Total 32 32 32 32

Table 7. Anterior Drawer Test (ADT)

ADT examination | Number of patients at 3 month | Number of patients at 6 month | Number of patients at 12 month

NEGATIVE 28 30 31

1+ 4 2 1

Table 8. Lachman’s test

Lachman’s examination No.of patients at 3 month No. of patients at 6 month No. of patients at 12 month
NEGATIVE 26 29 32
1+ 5 3 0
2+ 1 0 0

Table 9. Lack of extension after 1 year

Lack of extension after 1 year Number of patients Percentage
< 4 degree 29 90.6 %
4 -6 degree 3 10.4 %
Total 32 100%
Table 10. Lack of flexion after 1 year
Lack of flexion after 1 year Noumber of patients Percentage
0-5 deg 28 87.5%
6-15 deg 4 9.3%
16-25 deg 1 3.1%
Total 32 100%
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After 3 months 17 and after 6 months 21 patient having
excellent result. Average tenger lysholm score was 95 in
32 patients at 12 months post operative follow up

VAS score used for pain associate with procedure.
Preoperatively patient having moderate pain were 13
patients (40%) which decreased subsequent follow-up
pain decreased at end of 1 year 27 out of 32 have no pain.
About 5% patients came with effusion at level of knee
after 6 months of surgery. No one developed joint effusion
one year after surgery.

After 6 months, 75% of patients exhibited a 0-5-degree
loss of flexion.

After 6 months, 20% of patients had lost 15 degrees
of flexion. Only 9% of the PTB group exhibited no
flexion between 6 and 15 degrees one year after surgery.
The majority of 88 percent have a 0-5 degree of flexion
deficiency. By anterior drawer test one year after surgery,
only 7% of patients demonstrated laxity in ACL to the
range of 3-5mm. Anterior drawer test translation was 0-2
mm in 29 patients.

By Lachman test, only 3% of patients demonstrated
ACL laxity after about one year of surgery. 31 patients
with a Lachman translation of 0-2mm. After six months,

30% of patients experienced patellofemoral discomfort.
Two patients reported patellofemoral discomfort one year
after surgery. After 6 months, 70% of patients were able to
perform a 90% single leg functional hop test, and 85% of
patients were doing the test 12 months after surgery.

7. Discussion

The results of the study were compared with the other
studies of, Jomha et al., 1999", D Choudhary et al., 2005
and Ashok Kumar et al., 2016%.

The findings were compared to those of Jomha et al.,
1999%, D Choudhary et al., 2005", and Ashok Kumar et
al., 2016". The average Lysholm score at the last follow-up
in our study was 95, which was comparable to the previous
investigations.

In a meta-analysis of articles published in 2005,
Goldblat et al, 16 concluded that the bone-patellar
tendon-bone autograft was better in terms of stiffness
and had normal knee ROM than the hamstring graft. In
their study, Corry et al,” found that patients who had
hamstring tendon surgery had more laxity.

Table 11.
Author No. of Patients Age Mean Follow up Interval in months Gender
Jomha 1999" 59 26 yrs 84 73% Male
D Choudhary et al., 2005 100 27 yrs 12 93% Male
Ashok Kumar et al., 2016" 34 27yrs 14 97.1% Male
Our Study 32 27 yrs 24 87.5% Male

Table 12. Comparison of Tegner Lysholm Knee score

Study Average Lysholm Score Follow up

Jomha 1999% 94 7 yrs

D Choudhary et al., 2005 92 1yr

Ashok Kumar et al., 2016% 90 14 months

Our study 95 1yr
Table 13. Comparison of Pivot Shift Examination

Postoperative Grade (%)
Author and Year Published
0 1+ 2+

Jomha 19991 76 22 1

D Choudhary et al., 2005 95 4 1

Ashok Kumar et al., 2016% 34 0

Our Study 32 0 0
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Fu et al,'® BTB graft is considered the gold standard
and first choice in ACL restoration. In addition, rigorous
fixation of the bone transplant with interferential screws
increases the graft’s rigidity. In 1993, Otero et al,"”
proposed that a BTB graft gives more prominent knee
stability than a hamstring graft, and that the interference
screw fixation method enhanced to the stability. In our
research, there were no cases of graft failure.

Fox et al.,* discovered a prominent finding of greater
activity in the BTB group in their comparative study of
BTB vs. Hamstring tendon graft, showing that when the
principles of ACL reconstruction are followed, consistent
results with BTB autograft can be expected.

For postoperative pain assessment, we employed the
Visual Analogue Score (VAS). VAS is simple to use. Pain
intensity is measured on a scale of 1-10.

On further follow-up, there was a considerable
reduction in post-operative pain.

We used an oblique incision during surgery to avoid
knee pain when kneeling down later. According to Fox et
al,*®, anterior knee pain affects 15% of people. In three
investigations, the percentage was greater than 20%. In
2005, Ibrahim et al,* found that 24 percent of patients
had anterior knee discomfort. Anterior knee discomfort
was observed in 10% of the individuals in our study.

Morbidity at the donor site is a serious issue with the
BTB graft. In our investigation, all of the patients in the
bone-patellar tendon-bone group reported a disturbance
of anterior knee feeling. However, within a year of the
follow-up period, feelings returned to normal. Only one
patient in our study had a superficial infection. Local
debridement and an oral antibiotic course were used to
treat the illness.

After 6 months, the wound had healed completely.

8. Conclusion

Based on physical and functional evaluations, ACL
restoration using bone patellar tendon bone transplant
produces excellent results. BTBs bone-to-bone healing
has proven to be a gold standard, providing joint stability
and a quick return to normal activities. It is difficult to
achieve a natural knee like before due to the intricate
biomechanics of the knee. Therefore, goal is to create a
knee that is functionally stable. With bone patellar tendon
bone graft reconstruction, we should expect consistent,
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trustworthy results if the principles of ACL reconstruction
with BPTB graft are strictly followed.

9. References

1. Butler DL, Noyes FR, Grood ES. Ligamentous restraints
to anterior-posterior drawer in the human knee: a biome-
chanical study. ] Bone Joint Surg 1980; 62-A:259-70. https://
doi.org/10.2106/00004623-198062020-00013

2. Levine JW, Kiapour AM, Quatman CE, et al
Clinically relevant injury patterns after an anterior
cruciate ligament injury provide insight into injury mech-
anisms. Am ] Sports Med 2013; 41:385-95. https://doi.
org/10.1177/0363546512465167 PMid:23144366 PMCid:
PMC3935824

3. Quatman CE, Kiapour AM, Demetropoulos CK, et al.
Preferential loading of the ACL compared with the MCL
during landing: a novel in sim approach yields the mul-
tiplanar mechanism of dynamic valgus during ACL
injuries. Am J Sports Med 2014; 42:177-86. https://doi.
org/10.1177/0363546513506558 PMid:24124198 PMCid:
PMC3927458

4. Scott Tashman, Sebastian Kopf, Freddie Fu:The kine-
matic basis of ACL reconstruction. Open Tech Sports
Medicine.2008; 16(3): 116-8. https://doi.org/10.1053/j.
otsm.2008.10.005 PMid:19578485 PMCid:PMC2677828

5. Logerstedt, David S et al. Knee pain and mobility impair-
ments: meniscal and articular cartilage lesions.The
Journal of orthopaedic and sports physical therapy
2010;40(6) :1-A35. https://doi.org/10.2519/jospt.2010.0304
PMid:20511698 PMCid:PMC3204363

6. Strand T, Molster A, Hordvik M, Krukhaug Y. Long-term
follow-up after primary repair of the anterior cruciate
ligament: clinical and radiological evaluation 15-23 years
postoperatively. Arch Orthop Trauma Surg 2005; 125:217-
21.  https://doi.org/10.1007/s00402-004-0766-2  PMid:
15875231

7. Denti M, Quaglia A, et al. Arthroscopic anterior cruciate
ligament reconstruction with bone-patellar tendon-bone.
Arthroscopy: Basic to Advanced. 1st ed Italy: Springer;
2016 .p. 223-7. https://doi.org/10.1007/978-3-662-49376-
220

8. Smith AS. The diagnosis and treatment of the injuries to
thecruciate ligaments. Br J Surg. 2015; 6(22) 176-89. https://
doi.org/10.1002/bjs.1800062205

9. Jones KG. Reconstruction of the anterior cruciate ligament
using the central one third of the patellar tendon- A follow
up report. ] Bone Joint Surg. 1970; 52A:1302-8 https://doi.
org/10.2106/00004623-197052070-00002

10. Groes EWH. The cruciate ligaments of the knee joint.
Their function, rupture and operative treatment of the

MVP Journal of Medical Sciences I 35 -


https://doi.org/10.2106/00004623-198062020-00013
https://doi.org/10.2106/00004623-198062020-00013
https://doi.org/10.1177/0363546512465167
https://doi.org/10.1177/0363546512465167
https://doi.org/10.1177/0363546513506558
https://doi.org/10.1177/0363546513506558
https://doi.org/10.1053/j.otsm.2008.10.005
https://doi.org/10.1053/j.otsm.2008.10.005
https://doi.org/10.2519/jospt.2010.0304
https://doi.org/10.1007/s00402-004-0766-2
https://doi.org/10.1007/978-3-662-49376-2_20
https://doi.org/10.1007/978-3-662-49376-2_20
https://doi.org/10.1002/bjs.1800062205
https://doi.org/10.1002/bjs.1800062205
https://doi.org/10.2106/00004623-197052070-00002
https://doi.org/10.2106/00004623-197052070-00002

Functional Outcome of Bone Patellar Tendon Bone Graft in Anterior Cruciate Ligament Reconstruction

11.

12.

13.

14.

15.

16.

same. Br J Surg. 1920; 7:505-15. https://doi.org/10.1002/
bjs.1800072809

Reiman PR, Jackson DW. Anatomy of the anterior cruciate
ligament. In: Jackson DW, Drez D, editors; 1987. p. 17-26.
Xie X, et al. A meta-analysis of bone-patellar tendon-bone
autograft versus four- Strand hamstring tendon autograft
for anterior cruciate ligament reconstruction. The Knee
March. 2015; 22(2):100 -110. https://doi.org/10.1016/j.
knee.2014.11.014 PMid:25547048

Jomha NM, Pinczewski LA, Clingeleffer A, Otto DD.
Arthroscopic reconstruction of the anterior cruciate liga-
ment with patellar-tendon autograft and interference
screw fixation. The results at seven years. ] Bone Joint
Surg Br. 1999; 81:775-9. https://doi.org/10.1302/0301-
620X.81B5.0810775 PMid:10530835

Chaudary D, Monga P, Joshi D, Easwaran ], Bhatia N,
Singh A. Arthroscopic reconstruction of the anterior
cruciate ligament using bone-patellar tendon-bone auto-
graft. Experience of the first 100 cases. ] Orth Surg. 2005;
13:147-52.  https://doi.org/10.1177/230949900501300207
PMid:16131676

Kumar PK, Rambabu P, Srinivasarao K, et al. Functional
outcome of arthroscopic reconstruction of anterior cruciate
ligament tears. ] Evolution Med Dent Sci. 2016; 5(10):427-
32. https://doi.org/10.14260/jemds/2016/98

Glodblat JP, Sean EE, Ethan Balk. Reconstruction of the
anterior cruciate ligament: Meta analysis of the patellar ten-
don versus hamstring tendon autograft. Arthroscopy. 2005;

17.

18.

19.

20.

21.

21(7):791-803. https://doi.org/10.1016/j.arthro.2005.04.107
PMid:16012491

Corry IS, Webb JS, Pincezewski LA. Arthroscopic recon-
struction of the anterior cruciate ligament: A comparison of
patellar tendon autograft and four strand hamstring tendon
autograft. Am ] Sports Med. 1999; 27:444-54. https://doi.
org/10.1177/03635465990270040701 PMid:10424213

Fu FH, Bennett CH, Lattermann C. Current trends in ante-
rior cruciate ligament reconstruction. Part II: Operative
procedure and clinical correlation. Am J of Sports Med.
2000; 28:124-30. https://doi.org/10.1177/03635465000280
010801 PMid:10653557

Otero AL, Hutchenson L. A comparison of the doubled
semitendinosus/gracilis and central third of the patel-
lar tendon autografts in arthroscopic anterior cruciate
ligament reconstruction. The J of Arthroscopic related
Surg. 1993; 9(2):143-8. https://doi.org/10.1016/50749-
8063(05)80363-9 PMid:8461070

Fox JA, Nedeff DD, Bach BR, Spindler KP. Anterior cruci-
ate ligament reconstruction with patellar autograft tendon.
Clinical Orthopaedics and Related Research. 2002; 402:53-
63.  https://doi.org/10.1097/00003086-200209000-00006
PMid: 12218472

Ebrahim SA, Al Kusarry, Noor TAE. Clinical evaluation
of arthroscopically assisted anterior cruciate ligament
reconstruction: Patellar tendon versus gracilis and semiten-
dinosus autograft. Arthroscopy. 2005; 21(4):412-7. https://
doi.org/10.1016/j.arthro.2004.12.002 PMid:15800520

B 36 | Volo(D | January-June 2022 | https://mvpjms.org/index.php/mvpjms

How to cite this article: Wagh N, Salunkhe C, Pangavane S,
Mahajan B,Shelar S. Functional Outcome of Bone Patellar Tendon
Bone Graft in Anterior Cruciate Ligament Reconstruction. MVP J.
Med. Sci. 2022; 9(1): 30:36.

MVP Journal of Medical Sciences


https://doi.org/10.1002/bjs.1800072809
https://doi.org/10.1002/bjs.1800072809
https://doi.org/10.1016/j.knee.2014.11.014
https://doi.org/10.1016/j.knee.2014.11.014
https://doi.org/10.1302/0301-620X.81B5.0810775
https://doi.org/10.1302/0301-620X.81B5.0810775
https://doi.org/10.1177/230949900501300207
https://doi.org/10.14260/jemds/2016/98
https://doi.org/10.1016/j.arthro.2005.04.107
https://doi.org/10.1177/03635465990270040701
https://doi.org/10.1177/03635465990270040701
https://doi.org/10.1177/03635465000280010801
https://doi.org/10.1177/03635465000280010801
https://doi.org/10.1016/S0749-8063(05)80363-9
https://doi.org/10.1016/S0749-8063(05)80363-9
https://doi.org/10.1097/00003086-200209000-00006
https://doi.org/10.1016/j.arthro.2004.12.002
https://doi.org/10.1016/j.arthro.2004.12.002

