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Abstract: Among patients presenting with ACL deficient knees, the incidence of bilaterality is reported to be between 2% 

and 4%. (1) We have presented an unusual problem of a patient with chronic bilateral ACL-deficient knees and constitution-

ally very thin patellar tendons. Author decided to perform one-stage bilateral ACL reconstructions using hamstring tendon 

autografts so as not to weaken his quadriceps muscles by compromising his extensor mechanism. At 7 years follow-up, the 

patient’s opinion was that both ACL reconstructed knees had normal function and he was still on his preinjury level of 

activity. Two-stage bilateral ACL reconstruction is much more time consuming for the patient and expensive for health 

insurance, so in such cases, we recommend performing one-stage, bilateral ACL reconstructions using hamstring tendon 

autografts as a method that is effective and reproducible for a timely return of motion, strength, and function.  
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1. Introduction 

The anterior cruciate ligament (ACL) rupture is the most 

common serious injury of the knee. Enhancement of partic-

ipants of all ages in sports resulted in increasing of the 

incidence of the ACL tears. The goals of ACL reconstruc-

tions are to decrease symptoms, improve function, and 

return patients to their preinjury level of activity. ACL 

reconstruction is a common procedure that usually allows 

predictable and timely return to function for the patient. A 

variety of graft sources, such as autografts, allografts, and 

synthetic grafts, have been used for ACL reconstructions. 

Presently, the autologous patellar tendon (12,14,21,26) or 

doubled semitendinosus and gracilis tendons (2,13,23,29) are 

the most frequently used grafts for intraarticular ACL re-

construction. Disadvantages of patellar tendon autografts 

are risk of patellar fracture, potential increase in patellofe-

moral pain, and retained patellar tendon weakness or rup-

ture. (20,4,19) Disadvantages of hamstring tendon autografts 

include potential hamstring muscle weakness (6) and slow-

er healing of the graft attachment site. (30) Graft fixation is 

crucial in ACL reconstruction and is the weakest link in the 

initial 6 to 12 weeks period, during which healing of the 

graft to the host bone occurs. Aperture fixation by interfe-

rence screw either patellar tendon or four strand hamstring 

tendon autograft, provides required tensile load of con-

struct for accelerated postoperative rehabilitation. (25) 

Bilateral ACL rupture is not common clinical problem, 

but the incidence of the bilateral knee injuries increasing 

especially among highly sports active population. Within 

patients with ACL-deficient knees, the incidence of bilate-

rality is reported to be between 2% and 4%. (1, 27) Mechan-

ism of injury rarely causes simultaneous bilateral ACL tear. 

Usually, unilateral injury of the knee has occurred and later 

on one during further sports activity contralateral knee 

injury has taken place. Several risk factors for tearing the 

ACL have been evaluated in the literature. Inadequate or 

compromised conditioning, experience, muscle recruitment 

patterns, (
8
) and proprioception (

22
) have been described as 

partially controllable, trainable characteristics. (
16

) It has 

also been suggested that anatomical particularity of narrow 

intercondylar notch width index and an increased tibial 

slope increase the risk of ACL injury. However, Lombardo 

et al. (
18

) reported that notch width index did not predict 

the rate of ACL injury. Familial predisposition could be 

associated factor for the ACL tear. (
7
)  

Present paper describes a successful surgical treatment 

of the case of chronic bilateral ACL deficiency with epi-

sodes of instability in both knees supplied with brief litera-
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ture review and discussion. 

2. Case Report 

A 21 years old man was evaluated at our clinic who re-

ported bilateral knee problems, with the left knee worse 

than the right. His history of injury actually went back two 

years, at which time his first injury occurred while he was 

skiing. Clinically, it appeared as though he had sustained 

bilateral ACL tear and was treated in some other hospital 

with bilateral cast immobilization for 5 weeks followed by 

rehabilitation. His level of activity had been decreased and 

he did not have for two years a lot of problems with insta-

bility of the knees. Then, while exercising martial arts, his 

left knee locked. On examination, he had a mild effusion in 

the left knee and no effusion of the right knee. There was 

no marked quadriceps atrophy on either leg. His range of 

movement in right knee was full from 5° of hyperextension 

to 135° of flexion. His left knee was locked in 25° of flex-

ion. He had 2+ Lachman sign in both knees and 2+ pivot 

shift sign in right knee. Pivot shift test examination of the 

left locked knee was impossible. Clinically, in addition to 

his bilateral chronic ACL tears, he had a bucket-handle tear 

of the medial meniscus in the left knee, which was respon-

sible for locked knee. Preoperative Lysholm knee score for 

left knee was 22 and for right knee was 43. Absolute KT-

2000 anterior translation at 134 N was 11.6 mm in left knee 

and 12.4 mm in right knee. 

The treatment options were discussed with patient, who 

was willing to conduct healthy sportive lifestyle. Taking 

into account patient’s age and his wishes one-stage bilateral 

(simultaneous) ACL reconstructions using hamstring ten-

don autografts were chosen as an optimal treatment for this 

case. The main reason to perform one stage bilateral ACL 

procedure was also the fact that staged bilateral procedures 

are much more time consuming for the patient.  

On the day of the surgery, the arthroscopic procedure has 

been performed on his left knee first. The operating room 

set-up included the use of two exclusion arthroscopy 

drapes, one-camera stack system and a single set of recon-

struction instruments to allow one-stage bilateral surgery 

by one surgical team. Both knees were prepared and draped 

separately. During arthroscopic procedure of left knee, we 

found a displaced bucket-handle tear of the medial menis-

cus, that was repaired and degenerative lateral meniscus 

parrot beak tear, which was excised. After ACL reconstruc-

tion, the tourniquet was released and the knee was wrapped 

with an elastic bandage. Then, an arthroscopic ACL recon-

struction was performed on the other leg. 

The patient began with the rehabilitation process the day 

after the surgery. He did continuous passive motion for 

both knees and active flexion/extension exercises. We 

performed electrostimulation of the musculus quadriceps 

femoris and cryotherapy of the knee. At the same time he 

attempted to walk with the help of walking frame. He did 

not use knee braces in rehabilitation process. The patient 

achieved full active extension and 90 degree flexion of 

both knees on the third day after surgery, which was also 

the date of his discharge. He was able to walk without 

chrutches due to sufficient muscle control. The patient 

continued the second phase of rehabilitation in local 

physical therapy infirmary. The aim of the process during 

next five weeks was to achieve complete active flextion. 

Emphasis was on achieving functional gate. He began with 

basic exercises of proprioception (standing on one´s toes or 

heels and shifting weight forwards, backwards, left and 

right). He was taught muscle-building exercises with 

various aids (elastic bands, weights ) in the sitting and 

lying position as well as appropriate stretching techniques 

for the thigh and calf mucles. We started with the use of an 

exercise bicycle the third post operative week. From the 

fifth week onwards, the patient continued with close 

kinetic exercises. He gained in muscular endurance and 

vital capacity. He worked on increasing muscle mass in the 

gym, where he trained all muscle groups of the lower 

extremities along with isokinetic training. He gradually 

began developing explosivness of the legs muscle. He did 

more advanced proprioception exercises coupled with 

elements of coordination (Figure 1). 4 months after the 

surgery, he began with running and jumping squats. Full 

sports activities were recommended after seven months. 

 
Figure 1. Proprioception and coordination exercise six weeks postopera-

tively. 

At 7 years follow-up, the patient’s opinion was that both 

ACL reconstructed knees had normal function and he was 

still on his preinjury level of activity. The overall result of 

the Lysholm knee score for left knee was 95 and for right 
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knee was 100. On clinical examination, he had no effusion 

and his range of movement was full from 5° of hyperexten-

sion to 135° of flexion in both knees. He had negative 

Lachman and pivot shift signs in both knees. Absolute KT-

2000 anterior translation at 134 N was 4.0 mm in left knee 

and 4.1 mm in right knee. The radiographs taken at follow-

up did not show joint space narrowing or presence of os-

teophytes. At follow-up we performed the Cybex II isoki-

netic testing of 5 cycles at a velocity of 60°/s (Figure 2). 

Comparing both sides, we found less than 10% difference 

between the legs. Overall IKDC score grade A was ob-

tained in both ACL reconstructed knees. 

 
Figure 2. Cybex II isokinetic testing of 5 cycles at a velocity of 60°/s  

3. Discussion 

In this case report an unusual case of chronic bilateral 

ACL-deficient knees and constitutionally very thin patellar 

tendons was described and we recommend, in such cases, 

performing one-stage, bilateral ACL reconstructions using 

hamstring tendon autografts as an optimal method that is 

effective and reproducible for a timely return of motion, 

strength, and function. The simultaneous bilateral ACL 

reconstruction is clinical and cost effective treatment for 

patients presenting symptomatic bilateral ACL deficiency. 

Staged bilateral procedures are much more time consuming 

for the patient, and it requires two operative procedures as 

well as two rehabilitation programs.  

Despite the otherwise abundant literature regarding ACL 

reconstruction, there is very little information regarding 

strategies for patients with bilateral ACL deficient knees. 

The incidence of bilaterality for ACL ruptures is reported 

to be between 2% and 4%. (1, 27) In spite of reports on si-

multaneous bilateral ACL ruptures in the literature, the vast 

majority of patients presenting with bilateral ACL deficient 

knees sustain non-simultaneous bilateral ruptures. A com-

bination of many risk factors for tearing the ACL (e.g., 

intercondylar notch stenosis, increased tibial slope, hor-

monal influences, joint laxity, muscle strength, propriocep-

tion, limb alignment, experience, conditioning) have been 

suggested in the literature. 

To our knowledge Jari and Shelbourne (11) were the first 

to publish results concerning the bilateral ACL reconstruc-

tion as a single procedure. They have performed the simul-

taneous bilateral ACL reconstruction using the patellar 

tendon autograft. Their results showed, that in the short 

term, there was no statistically significant difference in 

postoperative results between patients who had simultane-

ous bilateral ACL reconstructions and patients who had 

unilateral ACL reconstruction. These results indicate that 

there might be an advantage in performing simultaneous 

ACL reconstructions to stage procedures, which would 

involve two operations and rehabilitation programs. In the 

Larson et al. study, the majority of patients (80%) under-

went patellar tendon allograft ACL reconstruction. (15) 

They performed a more comprehensive analysis of costs 

incurred both on the day of surgery and during rehabilita-

tion. They found that performing bilateral ACL reconstruc-

tion at a single setting resulted in a total cost savings of 

more than $3.750 per knee. They found that day-of-surgery 

charges made up the majority of savings, postoperative 

rehabilitation accounted for nearly 15% of the total. Eco-

nomic aspects play a significant role in healthcare delivery. 

In addition to lower costs, only one period off work and 

one period of rehabilitation are needed, which results in 

less disruption to the lives of the patients and caregivers.  

Present paper illustrates a problem that arises when the 

patient cannot cope with bilateral ACL-deficient knees. 

Some patients with this condition decrease their activities 

so much, that quadriceps weakness persists despite regular 

rehabilitation exercises. In this particular case, author used 

doubled semitendinosus and gracilis tendon autografts in 

one-stage bilateral ACL reconstruction in order to avoid 

further postoperative quadriceps muscles weakness and 

reducing possibility of postoperative complication. Preope-

ratively, the patient had constitutionally very thin patellar 

tendons so harvesting the bone-patellar tendon-bone trans-

plants could seriously compromise his extensor mechanism. 

By using hamstring tendon autografts, we allowed imme-

diately after surgery aggressive strengthening of the qua-

driceps muscle of both legs. At the same time, the rehabili-

tation program was focused immediately on achieving 

functional gate and indipendence of the patient during day-

to-day activities. 

Another option would have been the use of a patellar 

tendon allograft, which would eliminate any donor site 

problems. (9,17,28) However, an allograft does have potential 

problems, including availability, storage, sterilisation, and 

disease transmission. (3,5,24) The allograft has also been 

shown to have physiologic differences from autografts, 

with slower revascularization and recollagenization and 

suboptimal healing, suggested by immunogenic studies. (30) 

The use of an aggressive rehabilitation program may not be 

desirable with an allograft, (10) and we believe 

postoperative stability is certainly not as reproducible as 

that obtained with using autograft.  

If the synthetic ligaments were used to solve the problem, 

it would probably result in a worst case scenario. Synthetic 

ligaments have a higher complication rate than allograft 

and autograft reconstructions. They have been associated 

with a high rate of synovitis. An in vitro study in pigs 
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found that ingrowth into the scaffold does not occur. (31) 

Also, the carbon fibers do not adhere to the bony channels, 

and the peak tensile strength of the ligaments after recon-

struction with a carbon scaffold was one third the strength 

of a normal ACL at 4 months postoperatively. Between 

1987 and 1989 we have performed at our clinic 12 ACL 

reconstructions using the prosthetic implant Gore-Tex. In 

next 6 years we had to make revision procedures in 9 pa-

tients because of recurrent instability, chronic effusions, 

and synovitis.  

Author presented an unusual problem of a patient with 

chronic bilateral ACL-deficient knees and constitutionally 

very thin patellar tendons. We recommend, in such cases, 

performing one-stage, bilateral ACL reconstructions using 

hamstring tendon autografts as a method that is effective 

and reproducible for a timely return of motion, strength, 

and function. 
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