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INTRODUCTION  

 We live in a world, where things are happening at  a 

tremendous pace around us, to keep up  with the pace our mobility is 

a must. An ACL injured  knee leads to change in lifestyle. Anterior 

cruciate ligament occupies a pivotal position in the knee, it along with  

the other ligaments  stabilizes the knee.  

 ACL injuries have now become very common, following sports 

activities, RTA, fall etc. People are more aware about ACL injuries 

and  the problems following it. ACL injuries usually occurs 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.  

 Anterior cruciate ligament  rupture is the beginning of the end 

of the knee. Daniel et al proposed the “ACL injury cascade” a series of  

events  that may follow an ACL injury. ACL deficiency  leads to 

instability, instability leads to secondary meniscal injury, which may 

result in degeneration of the joint. Thus, it is  a dictum that “If you 

believe you can do something to make ACL survive,   by all means do 



it”. Based on modern medicine we can by all means reconstruct the 

ACL. 

 ACL reconstruction has evolved over the years. Many 

extraarticular and intraarticular ACL reconstruction procedures were 

put forth  by many renowned surgeons. It has been proved by studies 

that the  intraarticular ACL reconstruction procedures gives near 

normal joint stability as compared to extraarticular ACL 

reconstruction.  

 The popular “ gold standard” bone patella tendon bone graft is 

being widely used as  the graft for ACL reconstruction.  

 Arthroscopic ACL reconstruction, with both BPTB graft and 

hamstring graft has gained popularity now.  

 Rehabilitation following ACL reconstruction, has changed along 

with time,  now the rehabilitation protocol following ACL 

reconstruction is more aggressive,  with more emphasis on  muscle 

strengthening and joint motion.  

 An ACL deficient knee must be reconstructed to an ACL 

efficient knee by all means.  



 

 

 

AIM 

 

 The aim of our study is to assess the functional outcome of 18 

cases of transtibial ACL reconstruction done over a period of 

18months. (February 2004- September 2005) in the Department of 

Orthopaedics, Government Royapettah Hospital, Kilpauk Medical 

College,  

Chennai – 14. 

  

 

  



HISTORICAL REVIEW 

 Galen15 in 170 AD was the first man who described about 

anterior cruciate ligament as a support structure to the diarthoridal 

joint and emphasized it’s role as a joint stabilizer and in restricting 

abnormal motion. 

 Mayo Robson was the first man to repair ACL in the year 

1895, by direct suturing31.  

 Hey Groves18-19 in 1917 reconstructed ACL, using a proximally 

based strip of iliotibial band, intraarticularly through femoral and 

tibial tunnels. This formed the basis of modern technique of 

intraarticular cruciate  ligament reconstruction. Alwyn Smith39, 

augmented this technique by reinforcing the medial side.  

 In the period between 1920 to 1930 extraarticular stabilization 

of ACL deficient knee gained popularity.  

 Bennett5 in 1926, described an extraarticular procedure of 

medial capsule plication and reinforcement with fascia. Mauck30 in 

1936., described a extraarticular procedure, he advanced the bony 

tibial attachment of medial collateral ligament distally.  



 1930s to 1940s saw the resurgence of intraarticular 

reconstruction of ACL deficient knee. 

 In 1936 Campbell10, used a distally based graft formed by the 

medial portion of the patella tendon, capsule and quadriceps  tendon 

routed through femoral and tibial tunnels. Semitendinosus tendon 

graft was used for intraarticular reconstruction by Macey29 in 1939. 

 1950s to 1960s This period formed the basis for modern ACL 

reconstruction.  

 In 1956 Augustine3 described dynamic ACL reconstruction by 

routing semitendinosus tendon through back of the knee joint, 

forward through a tibial tunnel. He also emphasized on vigorous 

muscle strengthening.  

 O’ Donoghue34 in 1950 described about the “Unhappy triad” 

which includes rupture of ACL, medial collateral ligament and tear of 

the medial meniscus. He also emphasized about Hey groves technique. 

 Jones24 in 1963 used the central third of patellar tendon with a 

attached patella bone block to reconstruct ACL. Lam28 in 1968 



modified this procedure, by placing the graft in more anatomical 

position.  

 1970s was the period during  which instability tests and 

classification was introduced. 

 Galway16 in 1972, described about pivot shift sign. Slocum, 

Larson and Losee et al 38. described the variation of pivot shift test.  

 Hughston20 et al. in 1976 presented standardized terminology 

and a classification system for knee ligament instabilities. The 

lachman test was described by Torg et al 41. in 1976. Franke14 in 

1976 used the patellar tendon with bone form tibia and patella as a 

free graft.  

 Mcmaster and Thompson et al32. described a reconstructive 

procedure using the gracilis.  

 Ellison12 in 1979 described a dynamic transfer of iliotibial 

band, passed underneath the lateral collateral ligament.  

 1980s saw the refinement of both intraarticular and 

extraarticular reconstruction techniques. 



 Insall21 described an intraarticular transfer using the anterior 

portion of the iliotibial band with attached bony block.  

 Clancy et al11. in 1982, combined reconstruction of ACL with 

one third of patellar tendon and an extraarticular procedure, he also 

added biceps tendon transfer and pesplasty to augment substitution.  
 

Late 1980’s saw the emergence of prosthetic ligaments. 

 In 1983, Rushton36 used carbon fibre ligament to augment 

reconstruction. 

 Rodkey, Rubin and Paddu35, tested Dacron as a cruciate 

ligament substitute in 1987. 

 Bolton and Brickman7 developed polytetrafluroethylene 

(Gore-Tex) prosthetic ACL. 

 1990s  saw a revolution in knee surgeries with  the introduction 

of arthroscopy. BPTB graft use gained popularity. Arthroscopic ACL 

reconstruction procedure was stared in the early 90s, now has become 

a standardized procedure for ACL reconstruction. Studies  are still 

being carried  out on the  different allografts for ACL reconstruction 

and fixation devices  for graft.  



ANATOMY OF ACL 

 Anterior cruciate ligament holds a pivotal position along with 

other ligaments in the stabilization of the knee.  

EMBRYOLOGY 

 The anterior cruciate ligament itself appears as a condensation 

in the blastoma at about 6.5 weeks13. It begins as a ventral ligament 

and gradually invaginates with the formation of the intercondylar 

space. It appears well before joint cavitation and remains 

extrasynovial at all times.  

MICROANATOMY 

 On the ultrastructural level, ACL is composed of longitudinally 

oriented fibrils of mostly Type I collagen tissue ranging from 20 to 170 

µm in diameter. Bundles of collagen fibrils make up subfascicular 

units, which are surrounded by a thin band of loose connective tissue 

called the endotenon. Many subfasciculi are grouped together to make 

a collagen fasciculus. The fasciculus is surrounded by epitenon. 

Surrounding the entire ligament  is  the paratenon.  

 



ANATOMY OF THE KNEE JOINT  
 

 
 
 

CROSS SECTION THROUGH THE KNEE 
 

 



GROSS ANATOMY 

 The ACL is about 31 to 35mm in length and 31.3 mm2 in  cross 

section. The ACL is covered by  the synovial membrane, though 

intraarticular it is extrasynovial. Based on its insertion to the tibia, it 

is divided into three bundles.  

i. Anteromedial bundle.  

ii. Intermediate bundle 

iii. Posterolateral bundle 

FEMORAL ATTACHMENT 

 Originates from the posteromedial aspect of the  intercondylar 

notch on the lateral femoral condyle. This is a circular area of 113mm2 

in average, as described  by Harner and Co-workers.  

TIBIAL ATTACHMENT 

 The ACL fibres fan out as they approach their tibial insertion, 

just medial to the attachment of the anterior horn of lateral meniscus. 

The insertion site is more oval, with an average area of 136mm2. 



ANATOMY OF THE KNEE 
 

 
 
 

BLOOD SUPPLY OF THE KNEE 

 



 

CLASSIFICATION OF KNEE   JOINT INSTABILITY 

RESULTING  FROM  LIGAMENT INJURY 

I. One-plane instability (simple or straight) 

 A. One-plane medial 

 B. One-plane lateral 

 C. One plane posterior  

 D. One plane anterior  

II Rotary Instability  

A. Anteromedial 

B. Anterolateral  

C. Posterolateral 

D. Posteromedial  

III. Combined Instability  

A. Anterolateral – anteromedial rotary 

B. Anterolateral – Posterolateral rotary 

C. Anteromedial – Posteromedial rotary 



 ONE-PLANE INSTABILITY 

One Plane 

Instability 
Disrupted Ligaments 

Medial Medial collateral ligament, medial capsular 

ligament, ACL, posterior oblique ligaments, 

medial portion of the posterior capsule.  

Lateral Lateral capsular ligament, Lat. Collateral  

ligament, the biceps tendon, iliotibial band, 

arcuate  popliteus  complex, the 

popliteofibular ligament  and ACL. 

Posterior PCL, arcuate ligament complex, posterior 

oblique ligament 

Anterior ACL, lateral capsular ligament, medial 

capsular ligament  

 



ROTARY INSTABILITY 

Rotary 

Instability 

Disrupted Ligaments 

Anteromedial Medial capsular ligament, the medial 

collateral ligament, posterior oblique ligament 

& ACL 

Anterolateral Lateral capsular ligament, the arcuate 

ligament, ACL 

Posteromedial  Posterior oblique ligament, posterior capsule, 

medial collateral ligament; medial capsular 

ligament,  and PCL 

Posterolateral Popliteus tendon, the arcuate ligament, 

lateral capsular ligament and PCL. 

COMBINED INSTABILITIES 

 Instabilities where there is rotary instability in one quadrant, 

rotary, varus or valgus instability in another quadrant.  

There are three combined instabilities They are.  

1. Anterolateral – anteromedial rotary instability – most common 

2. Anterolateral – posterolateral rotary instability.  



3. Antermedial – Posteromedial rotary instability.  

 

GRADING FOR ONE-PLANE INSTABILITY 

 

Grade Translation in cms 

O Normal Laxity 

1+ < .5 cm 

2+ 0.5 – 1 cm 

3+ 1 – 1.5 cm 

4+ > 1.5 cm 

 



CLINICAL EVALUATION 

 We followed a standard protocol for all our patients in our study  

which includes : 

A) CLINICAL HISTORY 

- Mode of violence   

- Swelling of the knee (hemarthrosis) following an injury  is 

highly suggestive of ACL rupture8. 

- Feeling of popping of the knee joint after injury  

- Whether the patient was able to continue sports activity 

following injury. 

- H/o joint line tenderness, giving way, locking etc.  

B) CLINICAL EXAMINATION  

 Thorough examination of the knee is done, which includes, 

inspection, palpation, instability tests.  

1) Lachman Test 

2) Ant drawers test 

3) Pivot shift test 



4) Valgus or Varus stress test 

5) McMurray’s test – rule out associated meniscal 

injuries. 

With good history and examination, most of the time ACL injury 

can be diagnosed.  

C) OTHER INVESTIGATIONS 

1. X-ray of the knee : to rule out bony avulsion  associated 

osteochondral fractures, segond’s fracture, etc.  

2. MRI of the knee – if indicated  

 Senstivity37 is about 92-94% 

 Specificity37  is about 95-100% 

SIGN’S OF ACL TEAR IN MRI 

- Poor or non-visualization of the ACL on sagittal image. 

- Amorphous edematous mass with focally increased signal on 

T2 weighted image.  

- Irregular contour with wavy redundant fibres. 



MRI OF THE KNEE 
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- Interruption of fibres with tears seen midsusbtance or at the 

tibial or femoral attachment.  

- Abnormal   orientation of the fibres in the intercondylar 

notch, failure of the ACL to parallel the intercodylar roof on 

mid sagittal images.  

- MRI is not accurate in differentiating complete from partial 

tear of ACL and also chronic tears.  

C) CONSUELING 

 Forms can important part of our protocol, the procedure to be 

done and rehabilitation that the patient has  to follow is emphasized.   

D) PHYSIOTHERAPY 

 Quadriceps and Hamstring strengthening exercise are started, 

as soon as, the patient is diagnosed to have an ACL deficient knee. 

F) ARTHROSCOPY 

 We routinely scope all the patients before ACL reconstruction 

procedure, to confirm ACL tear and to rule out and treat  associated 

meniscal injuries, which is quite common.  



CLINICAL TESTS FOR ANTERIOR INSTABILITY 

LACHMAN TEST 

 The Lachman test can be useful if the knee is swollen and 

painful. The patient is placed supine on the examining table with the 

involved extremity to the examiners side. The involved extremity is 

positioned in slight external rotation and the knee between full 

extension and 15 degrees of flexion; the femur is stabilized with one 

hand, and firm pressure is applied to the posterior aspect of the 

proximal tibia, which is lifted forward in an attempt to translate it 

anteriorly. The position of the examiners hands is important in doing 

the test  properly. One hand should firmly stabilize the femur while 

the other grips the proximal tibia in such a manner that the thumb 

his on the anteromedial joint margin. When an anteriorly directed 

lifting force is applied by the palm and the fingers, anterior 

translation of the tibia is relation to the femur can be palpated by the 

thumb. Anterior translation of the tibia associated with a soft or a 

mushy end point indicates a positive test.  



ANTERIOR DRAWER TEST 

 Patient in supine position hip flexed to 45° and knee in 90° 

flexion with foot placed on table top. The patients foot is sat on to 

stabilize it and both hands are placed behind the knee to feel 

relaxation of the hamstrings. The proximal part of the leg is 

repeatedly pulled and pushed anteriorly and posteriorly noting the 

movement of tibia on femur. The test is done in three positions of 

rotation (i) tibia in neutral (ii) 30° external rotation (iii) 30° internal 

rotation. The degree of displacement is each position of rotation is 

recorded and compared with normal knee. Anterior Drawer’s sign 6 to 

8 mm greater than the opposite knee indicates a torn ACL.  

PIVOT SHIFT TEST  

 It is used to assess the “rotational” component of instability 

associated with an ACL injury. A positive test result is pathognomonic 

of ACL deficiency. The test described by Galway and  associates, is 

based on the subluxation and reduction of the lateral compartment as 

the knee moves from extension to flexion  in patients with an ACL  

deficient knee. With the knee in extension, the lateral tibial plateau 



subluxes   anteriorly in  relation to the lateral femur. A valgus stress 

is  



CLINICAL TESTS  FOR ANTERIOR INTABILITY KNEE 
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KT-1000 ARTHROMETER  
 



 

placed on the   tibia, as the knee in slowly flexed. At approximately 

30° of flexion, the lateral tibial plateau  will reduce suddenly, and the 

abruptness of reduction is noted. The test result is grade  O ( normal) 

if no shift is present, grade1 if there is  smooth glide  during 

reduction, grade  2 if the  tibia is noted  to “jump” back into the 

reduced position, and grade 3  if there is a transient locking of the 

tibia in the subluxed position before reduction. The accuracy  of the 

test in limited while the patient  is awake because  of guarding and 

muscle splinting but improves dramatically with patient  under 

anesthesia. Nogalski and  bach noted a sensitivity  of pivot shift test of 

only 24% while  the patient  was awake,  which improved to 92% with 

the patient  under anaesthesia, we consider the results of the pivot 

shift test with the patient under anaesthesia the  most important 

diagnostic element in the assessment of the functional status of the 

native  ACL or ACL graft. 

ARTHROMETRIC EVALUATION OF THE KNEE     

 A adjunct to the lachman test in assessing anterior translation  

is the use of instrumented laxity testing. The most commonly used 

arthrometer is the KT1000. The arthrometer provides an objective  



measurement of anterior translation of the tibia that  supplements the 

lachman test. The arthrometer is placed in alignment with the joint 

line, and with two sensor pads on the patella and tibial tubercle, knee 

is  flexed to 30°; anterior force is applied with help of handle, the 

maximal translation is noted in mm. It is particularly useful in the 

examination of acute patients and obese patients. It can be also used 

as a diagnostic tool to assess ACL integrity as a part of follow-up 

examination after ACL reconstruction. The results of KT1000 and its 

sibling KT2000  have been noted to be reliable and accurate.  



ARTHROSCOPY 

 Arthroscopic surgery has become a subspeciality in the  field of 

orthopaedics. It has developed by leaps and bounds over the past 10  

years.  

 In our study we routinely scoped all the cases before the ACL 

reconstruction.  

INSTRUMENTS AND EQUIPMENTS   

1.  ARTHROSCOPE  

It is an optical  instrument, which can transmit  light. It 

consists  of a rod –lens system surrounded by multiple light 

conducting  glass fibril. 

 Depending on the angle of inclination, which is the angle  

between the axis of the arthroscope and a line perpendicular to the 

surface of the lens, there are 3 types of arthroscopes 30°, 70°  and 90° 

arthroscopes. 



2. FIBEROPTIC LIGHT SOURCE   

 It consist of a tungsten, halogen, or a xenon arc light source  

that  produces 300 to 350 watts and the fiberoptic cable consists of a 

bundle  of specially prepared glass fibres  encased in protective 

sheath. One end of the fiberoptic  cable is attached to the light source 

and the other end to the arthroscope.  

3. TELEVISION CAMERA 

 It is a small, solid state camera which can be sterilized and 

connected directly to the arthroscope. 

4. TELEVISION 

 To view  the output from the camera and for recording.  

5. BASIC ARTHROSCOPIC HAND INSTRUMENTS  

 a. Probe 

 b. Arthroscopic basket forceps 

 c. Arthroscopic grasping forceps. 

  



ARTHROSCOPIC  INSTRUMENTS  
 

 
 

 

 



 All these instruments except television and light source is 

sterilized  by ethylene oxide gas or formalin gas.  

PORTALS   

 Key to success in arthroscopy is the placement of portals.  

STANDARD PORTALS  

1. Anterorlateral (AL) 

2. Anteromedial (AM) 

3. Posteromedial (PM) 

4. Superolateral (SL) 

OPTIONAL PORTALS  

1. Posterolateral portal  

2. proximal midpatellar portal 

3. central transpatellar tendon portal 

Once inside the  knee the following  compartments are viewed  

methodically.  

1. Suprapatellar pouch and patellofemoral joint 

2. Medial  gutter 



3. Medial compartment  

4. Intercondylar notch – ACL is visualized   here.  

5. Posteromedial compartment  

6. Lateral compartment  

7. Lateral gutter and  posterolateral compartment 

We confirm our  diagnosis  and deal with associated meniscal 

injuries with arthroscopy, before ACL reconstruction.  



REHABILITATION AFTER ACL 

RECONSTRUCTION 

 A scientifically based and well designed rehabilitation program 

plays a vital role in the functional outcome of anterior cruciate 

ligament reconstructed knee.  

 Many complications reported in literature following ACL 

reconstructive surgery, such as joint stiffness, arthrofibrosis, 

quadriceps weakness, extension  mechanism dysfunction, donor site 

pain can be prevented by a good  rehabilitation program. 

Our  rehabilitation protocol in divided into 4 phases  

PHASE- I 

After surgery -2 weeks 

Goals :  Protect graft fixation 

  Control inflammation 

  Achieve quadriceps control 

  Full extension, flexion upto 90° 



Knee brace in extension throughout the day except during knee 

mobilization.  

 Non weight bearing crutch walking. 

 Static quadriceps and hamstring exercise,  

Calf, quadriceps and hamstring stretches 

 Patellar mobilization.    

PHASE -II 

 2 weeks P.0 – 6 weeks   

 Criteria for entering into phase II.  

 a. SLR without extension lag 

 b. 90° knee flexion  

 c. Full extension  

 d. No signs  of inflammation. 

Goals –  protect graft fixation 

   restore full range of movements.  



Knee brace in extension, removed during sitting, sleeping and range of 

motion exercise.  

Non weight bearing crutch walking. 

Exercise –  Static quadriceps and hamstring.   

  Calf, quadriceps  and  hamstring stretches. 

PHASE- III 

6 weeks P.O- 4 months  

Criteria -  full range of motion  

  -  sufficient hamstring  and quadriceps  strength.  

Goals  - Avoid over stressing the graft  fixation. 

    Protect patellofemoral joint.  

   To prepare for return to functional activities.   

Brace  - Removed  

   Weight  bearing  as tolerated with two crutches, 

    crutches to be discontinued   over a week.  



THERAPEUTIC EXERCISE  

- Calf, hamstring,  quadriceps stretches.  

- Mini squats 0-45° 

- Toe raises 

- Quadriceps and  Hamstring Strengthening exercise  

- Leg press.  

PHASE - IV   

4 months P.0 - 6 months. 

Criteria   -  Full, pain free range of motion  

    No evidence  of  patellofemoral joint irritation.  

Goal -  Return to normal Activity  

THERAPEUTIC EXERCISE  

- Leg press 

- Prone leg hangs 

- Squats 0-60° 

- Bicycling  

A good rehabilitation program is a must for an excellent functional 

outcome following  ACL reconstruction.  



TYPES OF GRAFT FOR ACL RECONSTRUCTION 

 Many varieties of grafts were experimented and used, once the 

concept of ACL reconstruction came into vogue.  

 An ideal graft for Anterior Cruciate   ligament reconstruction 

should reproduce the complex anatomy of the ACL, provide the same 

biomechanical properties as the native ACL, permit strong and secure 

fixation, promote rapid biologic incorporation and minimize   donor 

site morbidity. 

TYPES OF GRAFT   

1. Autograft 

2. Allograft  

1. AUTOGRAFT 

 Graft taken   from one’s own body. 

The Autografts  Used For ACL Reconstruction Are 

a. Bone patella tendon bone graft (BPTB GRAFT) 

b. Quadrupled semitendinosus / gracilis tendons graft  

( HAMSTRING GRAFT) 



c. Quadriceps tendon with or without proximal patella bone 

plug. 

These autografts have their own advantages and disadvantages. 

BPTB graft has become the “gold standard” for primary ACL 

reconstruction40.  

2. ALLOGRAFTS 

 The various allografts used for ACL reconstruction are.  

a. BPTB Graft. 

b.  Achilles tendon with bone plug. 

c. Hamstring . 

d. Anterior tibialis. 

e. Posterior tibialis.  

The advantages of allograft are no donor site morbidity, because it 

is from a cadaver, any tissue size specification can be met, reduced 

operating time, reduced pain and early recovery. The greatest  

disadvantage of allograft tissue is the potential risk of disease 

transmission, slower biological incorporation. 



Selecting the appropriate graft   for ACL reconstruction depends on 

numerous factors  including surgeon’s philosophy and experience, 

tissue availability, patient activity level and desires.  



GRAFT FIXATION  

Secure  graft fixation is essential for the success of any ACL 

reconstruction. Attainment of rigid graft fixation minimizes or 

prevents failure or elongation during cyclic loading at the graft 

fixation sites prior to biological incorporation. Post operative 

rehabilitation   programs also places higher demands  on initial graft 

fixation. 

Selecting a fixation device depends on the graft used for ACL 

reconstruction.  

1. BPTB graft: 

The fixation devices used for bone patella tendon bone graft are.  

a. Interference screws.  

b. Sutures tied over a button  

c. Suture post  

d. Bioabsorbable screws –gaining popularity. 

Interference screw fixation  for both tibial and femoral tunnel  is 

commonly used, because of  higher stiffness and  higher ultimate 

failure load26.  



2. HAMSTRING GRAFT  

 The various fixation devices used are: 

a. Staples 

b. Screw post and washer  

c. Endo button 

d. Transfix implant used as a cross pin fixation. 

e. Interference screws-poor results.  

In case of hamstring graft, femoral fixation can be done with 

either a cross  pin technique which is the stiffest method of fixation or 

the Endo-button with the continuous loop  which is  the strongest.  

 Tibial fixation can be done with suture post techniques  or 

spiked washer. 

 Fixation techniques, continues to evolve. The choice of fixation 

should be one that provides a firm construct, leading to early 

achievement of pre injury status.  



MATERIALS AND METHODS 

 Our study is a prospective study of 18 cases of transtibial ACL 

reconstruction done, in the Department of Orthopaedics, Government 

Royapettah Hospital, Kilpauk Medical College, Chennai – 14. 

 Our study was done over a period  of 18 months, between 

February 2004 to September 2005. 

AGE DISTRIBUTION 

Age group : 19-43 years 

Mean age : 31 years 

Age group of patients No. Of patients Percentage 

10-20 1 5.5% 

21-30 12 66.7% 

31-40 4 22.3% 

41-50 1 5.5% 

 12 cases in our study group, were in the age group between 21-

30, showing that ACL injuries are more common in young adults.  
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SEX DISTRIBUTION 

Sex Number of 

patients 

Male 17 

Female 1 

 

 In our study group majority were males, because of their active 

lifestyle.  

 

 

MODE OF INJURY 

Mode of injury No. of patients Percentage 

Sports injuries 9 50% 

RTA 5 27.7% 

Fall 4 22.3% 
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SIDE OF INJURY 

 
Side No. Of cases Percentage 

Right  knee 12 66.6% 

Left knee 6 33.4% 

 

 

ASSOCIATED MENISCAL  INJURIES IN 8 CASES 

Meniscus injury No.  of cases Percentage 

Lateral 6 75% 

Medial 2 25% 
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DURATION BETWEEN INJURY AND ACL RECONSTRUCTION  
 

Duration in months Number of cases 

<6 12 

6-12 4 

12-18 2 

 ACL  Reconstruction was  done as early as 2 months post injury 

to as late as 18 months post injury. 

 Patients with clinically Lachman test, anterior drawers test, 

MRI or arthroscopy positive for ACL rupture were included in 

our study.  

 Patients with bony  ACL avulsion, other associated fractures, 

with   less then 6 months follow-up were excluded from our 

study.  

 The bone patella tendon bone autograft was used for all the 

cases, for ACL reconstruction  

 Interference screws were used for fixation. 
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OBSERVATIONS 

In out study  group of 18 cases of transtibial ACL reconstruction 

o Majority of  the patients (12 cases) were in the age group 

between 21-30 years.  

o Males were injured more commonly  than females.  

o Sports injuries and RTA were the common cause of ACL injury 

in our study.  

o Right knee  affected more than left knee.  

o Lateral meniscus injuries, were the common associated injuries.  



PROCEDURE 

TRANSTIBIAL ACL RECONSTRUCTION 

 The procedure requires additional instruments, apart from the 

normal orthopaedic instruments. 

Instruments are: 

 Tibial aimer  

 Femoral aimer  

 Cannulated reamers 7-10 sizes 

  Beath pin 

PROCEDURE  

 Under spinal anaesthesia 

 Under  tourniquet control 

 Patient in supine  position, with thigh  and foot support. 

 Through midline  incision from  lower pole of patella to  

the tibial tuberosity  

 Bone patella tendon bone graft  (BPTB GRAFT) is 

harvested, the  patella and tibial bone plugs being 2-3 cms 

in length, .5cm  in depth and 1cm in width, the total 

length of graft varies from 90-100cms. 



ACL INSTRUMENTS  
 

 
 

PROCEDURE  

 

 

Midline Knee approach 

Remnants of ACL 
removed 

BPTB graft 
harvested – M/3rd 
of patella tendon 

Under tourniquet control 



 Hoffa’s fat pad cleared. 

 ACL remnants removed.  

 Notchplasty is done, 5mm of lateral  notch is resected, to 

prevent impingement of the graft  and for the 

visualization of the femoral tunnel entry point.  

 The tibial  tunnel entry point is made, with the help of 

tibial aimer, 3-4 cm distal  and 1.5 cm medial  to the 

medial joint line. The tibial tunnel is reamed sequentially 

with cannulated  reamers.  

 The tibial tunnel is cleared of debris.  

 Femoral aimer is passed through the tibial tunnel at “over 

the top” position 10.30 for the right knee and 1.30 for the 

left knee on the lateral condyle of femur. 

 Beath pin is introduced through the femoral aimer, so 

that it comes out through the anterolateral aspect of distal 

end of femur. 

 Sequential  reaming of the femoral tunnel is done, tunnel 

is cleared of debri.  



 

 
 
 
  

 

 Notchplasty done 

Tibial Tunnel entry point made: 3-4 cms below and 1.5 cms medial to MJL with 
Tibial Aimer and sequentially reamed with cannulated reamers. 

Tunnel cleared of debri 

 Femoral Aimer introduced in the tibial tunnel & placed at the “Over the 
top”  position at 10:30 R-Knee, 1:30 L-Knee on the lateral femoral condyle. 

 Beath pin passed through the aimer, till it comes out from the antero-lateral 
 aspect of lower end of the femur. 

 Femoral tunnel reamed sequentially. 



 The bone patella tendon bone graft harvested and 

prepared is now passed through both the tibial and 

femoral tunnels with the help of beath pin.  

 The BPTB graft is first secured at the femoral end with 

interference screw, the graft is tensioned by keeping the 

knee in 30° flexion and now the interference screw is 

applied for tibial tunnel. 

 Wound is closed in layers after drain insitu. 

 Patients knee is immobilized with knee brace. 

 Post operative antibiotics is given for 5 days. 

 Drain is removed after 48 hours.  

 

 

   

 

   



 
 
 

AFTER WOUND CLOSURE  
 

 
 
 
 
 
 
 
 

 

 

•BPTB graft harvested is passed through the tunnels with the help of beath pin. 

•BPTB graft secured with interference screws of appropriate size. 



POST OPERATIVE PROTOCOL 

 

 Static quadriceps exercise is continued.  

 After removal of drain gradual knee flexion is started, 60° of 

knee flexion to be achieved by the end of 1 week. 

 If pain permits non-weight bearing crutch walking is started 

from day two. 

 Unaided weight bearing is started after 6 weeks. 

  Dynamic quadriceps and hamstring exercises started after 8-10 

weeks.  

 



 

CASE- I 

Name     : HARI 

Age/ Sex    : 22/M 

IP. No    : 771453 

Diagnosis     : (L) ACL Rupture  

Associated meniscal injury  : Lateral Meniscus  

DOS     : 20/02/04 

Follow up period    : 25 months 

Range of movements   : O° - Full flexion  

Lysholm Knee score   : 98 



CASE- II 

Name     : PARAMASIVAM  

Age/ Sex    : 36/M 

IP. No    : 782665 

Diagnosis     : (R) ACL Rupture  

Associated meniscal injury  : - 

DOS     : 11/06/04 

Follow up period    : 21 months 

Range of movements   : O° - Full flexion  

Lysholm Knee score   : 92 



CASE –I 

 
CASE –II 

 

 

22Y / MALE  -    DOS: 20.02.04 
Diagnosis – (L) ACL Rupture           Follow-up Period – 25 months 
 

 

36Y / MALE  -    DOS: 11.06.04 
Diagnosis – (R) ACL Rupture           Follow-up Period – 21 months 
 



CASE- III 

Name     : KALIDASS 

Age/ Sex    : 30/M  

IP. No    : 789853 

Diagnosis     : (R) ACL Rupture  

Associated meniscal injury  : Medial Meniscus  

DOS     : 03/09/04 

Follow up period    : 18  Months 

Range of movements   : O° - Full flexion  

Lysholm Knee score   : 93 



CASE- IV 

Name     : MOHIDEEN 

Age/ Sex    : 24/M 

IP. No    : 818380 

Diagnosis     : (L) ACL Rupture  

Associated meniscal injury  : Lateral Meniscus  

DOS     : 10/07/05 

Follow up period    : 8 Months 

Range of movements   : O° - Full flexion  

Lysholm Knee score   : 98 



CASE –III 

 
 

CASE –IV 
 

 

30Y / MALE  -    DOS: 03.09.04 
Diagnosis – (R) ACL Rupture         Follow-up Period – 18 months 
 

24Y / MALE  -    DOS: 01.07.05 
Diagnosis – (L) ACL Rupture         Follow-up Period – 8 months 
 



CASE- V 

Name     : RAMARAJ 

Age/ Sex    : 19/M 

IP. No    : 810654 

Diagnosis     : (R) ACL Rupture  

Associated meniscal injury  : - 

DOS     : 09/05/05 

Follow up period    : 10 Months 

Range of movements   : O° - Full flexion  

Lysholm Knee score   : 95 



CASE- VI 

Name     : SHANKAR  

Age/ Sex    : 24/M 

IP. No    : 774271 

Diagnosis     : (L) ACL Rupture  

Associated meniscal injury  : - 

Complication    : Wound infection  

DOS     : 11/03/04 

Follow up period    : 24 Months 

Range of movements   : 15-100°  

Lysholm Knee score   : 76 



CASE -V 

 
 

 
 

CASE –VI 
 
 

 
 

19Y / MALE  -    DOS: 09.05.05 
Diagnosis – (R) ACL Rupture         Follow-up Period – 10 months 

24Y / MALE  -    DOS: 11.03.04 
Diagnosis – (L) ACL Rupture           Follow-up Period – 24 months 
Complication – Wound infection    R.O.M 15°-100° 



COMPLICATIONS 

We had our share of complications,  

They are :  

1. Two cases of wound infection – both the cases were 

known type 2 diabetes mellitus patients, thorough wound 

wash was given, culture and sensitivity was done, with 

appropriate antibiotics the patients recovered, as expected 

one didn’t achieve full range of movements. 

2. Two cases of fixed flexion deformity knee- FFD  of knee 

about 5°-10°. They were irregular in their follow-up and post 

operative rehabilitation.  

3. One case of traumatic rupture – This patient had a fall 

from stairs 3 weeks post operatively. He had  a knee swelling  

when he came to us; Lachman test  was positive. We re-

scoped him and found a tear near the femoral bone plug. We 

are planning for a hamstring procedure for him.  



OUTCOME 

 The outcome of our study was assessed using the Lysholm knee 

scoring system.  

 It  is both a subjective and objective scoring system.  

 It includes 8 parameters  for which points are assigned, the only 

objective category is the  thigh atrophy. 

The score is for 100 points. 

o Limp – 5 points  

o Support – 5 Points  

o Stair climbing 10 points  

o Squatting 5 points  

o Instability 30 points 

o Pain 30 points 

o Swelling 10 points 

o Atrophy of thigh 5 points.  



 
Parameter Finding Points 

 

 

 

None  

 

5 
 

Limp 
Slight  

Periodical  

3 

3 
 Severe and constant  0 
 

Support 

full support   

Requires stick or crutch  

Weight bearing impossible 

5 

3 

0 
 

 
No problems  

Slightly impaired  

10 

6 
Stairclimbing 

 

One step at a time  

Unable  

2 

0 
 

Squatting 

no problems 

 slightly impaired  

not past 90 degrees  

unable  

5 

4 

2 

0 
 

 

 

walking – 
instability 

never giving way 

rarely during  athletic or other severe 
exertion  

frequently during  athletic or other severe 
exertion  

unable to participate because of instability 

occasionally in daily activities  

often in daily activities  

with every step  

30 

25 

20 
[ 

20 

10 

5 

0 



none  30 
inconstant and slight during severe exercise  25 
Marked on giving way  20 
marked during severe exertion  15 
marked after walking more than 2 
kilometers  

10 

marked after walking less than 2 kilometers  5 

 

 

Walking pain  

constant and  severe  0 
None 10 
with giving way  7 
on severe exertion  5 
on ordinary exertion  2 

 

walking 
swelling  

constant  0 
none  5 
1 -2 cm 3 
>2 cm 0 

 

atrophy of thigh 

  
score =   

=SUM( point for all of the parameters) 
Interpretation : 

minimum score : 0 

Maximum score : 100 

The higher the score, the better the function. 
 Score  Outcome  
 98-100 excellent  
 93-97 good to excellent  
 82-92 fair to good  
 66 -81 fair  
 <=65 Poor 

 



RESULTS 

 In our study group of 18 cases of  transtibial ACL 

reconstruction. We were fortunate to have follow-up of all the 18 

cases, with irregularity in 2 cases.  The patients were followed up once 

fortnightly  for 2 months, then once a month  for  6 months, post 

operatively and once every three month thereafter. The maximum 

follow-up period  in our study was 24 months and minimum follow up 

period was 6 months.  

 Full range of movements was achieved in14 cases. Two cases 

had fixed flexion deformity of the knee. One case had  traumatic 

rupture of reconstructed ACL. We had two cases of wound infection, 

which settled with  wound wash and sensitive antibiotics. 

 All our patient were assessed  with the  lysholm knee scoring 

scale. 

 The functional outcome, using the lysholm knee scoring  scale in 

our study was found to  be. 



 

RESULTS 

 

Outcome No. of patients Percentage 

Excellent 2 11.1 

Good-excellent 10 55.5 

Fair- good 3 16.7 

Fair 2 11.1 

Poor 1 5.6 

 

 15 cases in our study had good-excellent outcome and   early 

return to normal lifestyle.  
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DISCUSSION  

 In the  past, loss of or  damage to the anterior cruciate  ligament 

(ACL) was considered to be of little importance to t long term function 

of the knee, but with  meniscal injury and premature degenerative 

changes of knee, following ACL rupture has changed this concept. The 

concept of ACL reconstruction  gained importance. 

 In our study, we used the transtibial intrarticular  ACL 

reconstruction  technique with autogenous BPTB graft. Intraarticular 

reconstructions act on the tibia in a similar manner to the natural 

ACL, making it likely to restore  the normal stability of the knee  than 

the extraarticular technique1. So for the more anatomic and functional 

reconstruction  of ACL we chose this method of intraarticular 

trantibial ACL reconstruction. 

 The  bone patella tendon bone graft (BPTB graft) was used as 

the graft for ACL reconstruction in our study, which is now the “gold 

standard “ for primary ACL reconstruction. 



 The reasons for using BPTB graft are. 

a. Because of its increased  initial strength and stiffness  

than  normal  ACL. (168% strength  and almost 4 times 

stiffness of normal ACL33). 

b. Bone to bone union is more stable takes about 6-8 

weeks, in case of hamstring graft  it takes more time.  

c. BPTB graft has lesser  incidence of laxity compared to 

hamstring graft.  

But, the main problem of BPTB graft is the graft site morbidity 

and  anterior knee pain. We make our patients wear knee brace, and 

non- weight bearing crutch walking  for 6 weeks to prevent  graft site 

complications. 

In our study we used the  interference screw for fixation of the graft.          

The most commonly used fixation technique  for direct rigid  

fixation of a bone – tendon – bone in ACL reconstruction is the 

interference  screw.  

 The screw provides an interference fit of the graft within the 

tunnel and places the bone plug under compression kurosaka  et al 



studies26  showed that BPTB graft had greater strength and greater 

load to failure  when fixed  with interference screws compared to 

staples or endobutton. 

 Positioning of  the tibial and femoral tunnels by using, the tibial 

and femoral aimers forms an integral part of the procedure. The tibial 

aimer is kept at an angle 45° to the tibia., 3-4cm distal and 1.5cm 

medial to medial  joint line, the point of  exit in  the tibial plateau 

must be 7mm anterior to  the PCL. The position of 7mm offset femoral 

aimer is at “over the top”25 position 10.30 for  the right knee and 1.30 

for  he left knee. All these are important  to achieve an anatomic and 

functional outcome, comparable with normal ACL. The placement of 

femoral tunnel in very important,  improper placement leads to failure 

of graft, 70% to 80% of graft  failures are caused by malpositioned 

tunnels43. Anterior placement of femoral tunnel in the common cause  

for graft failure.  

 In our procedure, we use only a single incision, this reduces 

post operative morbidity, shortened  operating time, improved 

cosmesis and faster postoperative improvement in dynamic muscle  

function, since vastus lateralis is not  dissected through second 

incision17. 



 We had two cases of infection in our study.  

 On case of traumatic ACL reinjury in our study,   it was an early 

failure secondary to trauma before complete graft incorporation and  

completion of rehabilitation. Our incidence is comparable to traumatic 

ACL reinjury reported in literature as 5% to 10%22 

 The rehabilitation programme followed  in our study reduced 

pain, inflammation, swelling, restored normal range of motion, 

prevented muscle atrophy, preventing most of the complication due to 

ACL reconstruction.  

 The outcome of good to excellent in 15 cases of transtibial  ACL 

reconstruction done  in our study  assessed by lysholm knee score is 

comparable to arthroscopic ACL reconstruction,9, 23, 27,42 except for the 

early morbidity. 



 

 

CONCLUSION  

 

 We  conclude that our short term results  of open transtibial 

ACL reconstruction  in terms of function based  on the Lysholm knee 

scoring  system  are as good as arthroscopic  ACL reconstruction 

except for the early morbidity. 
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MASTER CHART 
 

Sl. 

No 

Name Age/Sex I.P.No D.O.S Injured 
ACL 

Follow – 
up 

Period 

Associated  
meniscal 

injury 

R.O.M. 
knee 

Lysholm 
Knee score 

1 Hari 22/M 771453 20/02/04 (L)ACL 25 
months  

Lat. Meniscus  O°- full flex 98 

2 Shankar  24/ M 774271 11/03/04 (L)ACL 24 
months  

- 15°-100° 76 

3 Paramasivam  36/M 782665 11/06/04 (R)ACL 21 
months  

- O°- full felx 92 

4 Anitha  22/F  784989 12/07/04 (L)ACL 20 
months   

Med. Meniscus  O°- full flex 93 

5 Kalidass 31/M 789853 03/09/04 (R)ACL 18 
months  

- O°full flex  93 

6 Balakrishnan 25/M 793580 18/10/04 (R)ACL 17 
months  

Lat. Meniscus  O°- full flex 93 

7 Nagaraj 43/M 796281 19/11/04 (R)ACL 16 
months 

- 10°-100°  74 

8 Murugan  24/M 801482 21/01/05 (R)ACL 13 
months  

Lat. Meniscus  O°- full flex 94 

9 Sekar 31/M 806224 18/03/05 (R)ACL 12 
months  

- O°- full flex 93 

10 Ashruff  23/M 808486 14/04/05 (R)ACL 11 
months  

- O°- full flex 95 

11 Anji 29/M 809787 02/05/05 (R)ACL 10 Med. Meniscus  O°- full flex 93 



months  
12 Chandrasekar  25/M 810081 06/05/05 (R)ACL Traumatic rupture 3 weeks P.O 
13 Ramaraj 19/M 810654 09/05/05 (R)ACL 10 

months  
- O°- full flex 95 

14 Mohideen  24/M 818380 01/07/05 (L)ACL 8 months   Lat. Meniscus  O°- full flex 98 
15 Premkumar  23/M 822666 23/08/05 (R)ACL 7 months  Lat. Meniscus  O°- full flex 94 
16 Sabarinathan  24/M 824400 14/09/05 (R)ACL 6 months  Lat. Meniscus  O°- full flex 93 
17 Bharathidasan  26/M 825525 22/09/05 (L)ACL 6 months  - 5°- full  flex 89 
18 Domnic  34/M 825821 29/09/05 (L)ACL 6 months  - O°- full flex 92 

 


