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The use of dacron synthetic ligament prosthesis in the 
reconstruction of anterior cruciate ligament 

Gür, E. (1), Başbozkurt, M.(2), Baydar, M J3), Ertür, N .(4) 

Ön çapraz bağ rekonstrüksiyonunda dacron sentetik ligaman protezinin kullanımı 

Serimizde kronik ÖÇB instabilitesi olan 33 hastaya dakron ligament protezi uygulandl.4 değişik teknik 
uygulandı;sadece dacron ligament, iliotibial bantla hazırlama, m. sartoriusun anteriora nakli ve pes plasti giri
şimleri ile kombine dacron ligaman uygulanması,dacron ligamamn Mac Intosh tekniği gibi uygulanması. 
Lysholm skoru preop 24-64, postop ortalama 91 idi. Tegner aktivite skoru preop 3-10 ve postop en az 4 idi. 
Dakron ligamamn, bizim serimizde önemli komplikasyonu olmayan ÖÇB rehabilitasyonu için iyi bir metod ol
duğuna inamyoruz. 

Anahtar kelime/er: Dacron sentetik ligamam, ön çapraz bağ, diz eklemi 

Dacron ligament prosthesis was applied to 33 cases for chronic ACL instability, in our department. We 
used four different techniques; only dacron ligament, preparation with iliotibial band, dacron ligament prosthe
sis application with anterior transfer of m. sartorius with combination of pes plasty procedures, the application 
of dacron ligament like Mac Intosh technique. Lysholm score was preoperatively 24-64, postoperatively ave
rage 91. Tegner activity score was preoperatively 3-10 and postoperatively at least 4. We believe that dacron 
ligament prosthesis is useful in ACL reconstruction without important complications. 
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The dacron ligament prosthesis application is a 
new procedure in the treatment of chronic instabil ites 

. of the knee; since the tissues severely injured require 
reconstruction are and the autogenic tissues are in

sufficient for the control of laxity. 

Dacron ligament prothees were applied to 33 ca
ses with chronic knee instability because of the ante
rior cruciate insufficiency between January 1986 and 
january 1991 in Orthopaedics and Traumatology De
partment of Gülhane Military Academy during 60 
months period. 

All ol our cases were men. Their age range was 
between 21 and 39 (mean 23.71) and follow-up peri
od was between 3 and 57 months (mean 39) posto
peratively. 

With lour different technique we applied dacron li-
gament prothesis; 

1. Only the use of dacron ligament. 
2. Preparation with iliotibial band. 
3. Dacron ligament prothesis application with an

terior transfer of m. sartorius or with combination of 
pes plasty procedures. 

4. The application of dacron ligament simi lar Mac 
Intosh technique. 
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Patients knee stabi lities are controlled with 
Stryker knee laxity tester. They were evaluated by 
Lysholm knee score and Tegner activity score in the 
pre-and postoperative period as preoperative 
Lysholm score was 24-64 (mean 52) the postoperati
ve average 91. Tegner activity score was between 3 
and 10 preoperatively and was at least 4 postoperati
vely . 

As a postoperative compl ication , superti licial in
fection in 2 cases, chronic synovitis in 3 cases, staple 
breakage as result of lall down in case, excessive 
force manipulation during the rehabilitation caused 
anterior laxity in one case were seen. 

As a results, the findings we obtained showed us 
that dacron ligament prosthesis is uselul lor the re
construction of anterior cruciate lesions and we have 
not seen any important complication during the pos
toperative period. 

Introduction 
Surgical interventions to reconstruct the ACL rup

ture or insufficiency are among the most important 
orthopaedic problems which shou ld be solved imme
diately today. Whereas isolated ACL rupture is olten 



seen alter athletic injuries, the adjacent tissue, the ot
her ligaments and menisci injuries are usually seen 
alter traftic accidents and other traumatic injuries. 

For this reason, the reconstruction methods with 
autogenic tissues, with allogenic tendon grafts and 
with synhetic materials are developed for the ACL in
sufficiency. In contrast with the good results achieved 
by the reconstruction operations with autogenic tissu
es, it has been reported that a decrease at the effec
tiveness, rate and the relapse of instability could be 
seen during the longterm fol low up. In these cases, 
the use of al logenic tendon gralts (5, 13, 19, 20, 21) 
and artificial materials (2, 3, 4, 6, 9, 10, 11 , 12, 18) at 
the ACL reconstruction are being considered. Oemic
hew (5) and Shino (19, 20, 21) reported good results 
after the use of allografts which were taken from 
fresh uninfected cadavera but is stili an uncommon 
method. 

The most effective treatment way could not be fo
und because of the various number of reconstruction 
methods of ACL rupture or insufficiency and the de
moralizing affect of the longterm follow up. We can 
say that "The best way of reconstruction of ACL rup
ture or insufficiency is to prevent its occurence". Be
cause of these confl icts, biomechanical and labora
tory studies about the synthetic ligament applications 
were being held and it stili continues. In this study, 
we tried to analyze the most commonly used synthe
tic ligaments of today and report the results of dacron 
synthetic ligament protthesis applications in our cli
nic. 

Oue to their functions, the synhetic ligaments are 
studied in three different classifications (4). 

i. Stable prostheses 

Gore-Tex (Polytetrafluoroehylene= Teflon) 
Gore-Tex CD 
Stryker-Oacron (Polyester) 
Stryker-ligament reconstruction device 

(Generation ii) 
Telos Trevira (polyester) 
Richards PACL (Polyethylere) 
Orthomed ligastic (polyester) 
Lig Aid (polyarilamid) 
Proflex Protek (polyester) 
Apex Thackray (Polyester) 

ii. Stents 
LAO-3 M (Polipropilen) 
StrykerPolyester LigamentAugmentation Gralt 
Lig Aid 
Ligapro Protex 
Telos Trevira 

iii. Scoffolds 
Leeds-eion dacron ligament (Polyester) 
Garbon 
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ABC Surgicrat (Oacron+Garbon) 
POS 

The synthetic ligaments which are approved by 
FOA (Foot and Orug Admini stration) are as follows: 

1. Gore-Tex (October 1986) 
2. LAO (November 1986) 
3. Stryker Oacron (January 1989) 

The main function of stents is based on stress 
shearing. They show their function by taking some of 
the stres s of autologous grafts Scaffolds have the 
property of fibrous tissue induction. The aim of these 
replacements is to construct a new ligament and to 
make it stronger by stress shearing. By the way, 
prostheses do not have this property. Theyonly show 
their function as a replacer. 

Meadox-Oacron vascu lar graft is constructed alter 
the use of grafts at acromioclavicular separation. It is 
used at different tendons for reconstruction. There 
obtained some problems because of the weakness 
and easy abrasion of dacron. Gillquist used dacron 
gralt as a stent (8) . The 100 micron sized micropores 
of graft causes easy fibrous tissue ingrowth (4). The
re are Iwo commercial types: One is only for intraarti
cular use and 20 cm long and the other one (Mac In
tosh Type) is fo r both intra-extra articular use and 40 
cm long. At the strain velocity of 110 % per second, 
the maximum breakage power is 3045 N and elonga
tion is 15 %. This value is much lower than normal 
ACL (Normal 44%). Thoughness value is two times 
higher than normal ACL. The use of graft as a sc af
fold has so me disadvantages because of these pro
perties. The high modulus of thoughness and elasti
city causes high ri sk of abrasion and stress shielding 
problem of fibrous tissue (4). 

Oacron manifactured as a scaffold at the begin
ning. But some of the European Orthopaedic Surge
ons and also the Gilliqu ist preferred to use it as a 
permanent prosthesis. It is stili used with il iotib ial 
band in States (6) . Lukianov et al, analyzed the dac
ron in use for both purposes and decided that it belie
vee as permanent prosthesis rather than scaffold or 
stent (17) Oacran is approved by FOA at 1989. 

Indications of synthetic ligament application (10, 
11 ) : 

1. If the reconstruction with autologous tissue at 
the ACL absence or insufficiency is unsuccessful. 

2. If the tissue which will be used for reconstructi-
on is destrayed during the primary injury. 

3. Primary at the absence or insufficiency of ACL. 

4. Acute injury of ACL. 

Contraindications of synthetic ligament applicati
on (10, 11 ): 

1. Infection 
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Osteoarthrosis 

We applied the Stryker Meadox Dacron Velour 
gralt to the patients with chronic ACL insufficiency 
with respect to this data and knowledge. We compa
red our results with the other authors studies and 01-
lered a result with the average ol 29 months lollow
up rate to the orthopaedic surgeons. 

Material and method 

We applied Dacron ligament prosthesis to the 33 
patients with chronic knee instability because ol ACL 
insufficiency at the Orthopaedics and Traumatology 
Department ol Gülhane Military Medical Academy 
between January 1986 and January 1991 in a 60 
months period (average 29 months). All ol the pati
ents were male and their ages were between 21 and 
39 (average 23. 7). All ol them are reexamined under 
general anaesthesia lor instability. In order to not to 
skip anything. 

Trauma was the primary cause ol instability and 
athletic injuries were 25 %. 

The most imported complations of patients were 
giving-way, swelling, pain, locking and crepitation. 

The methods ol diagnosis were; 

1. History: Primary complaint, the type and durati-
on of trauma, the treatment applied. 

2. Physical examination: 

Anterior drawer test 

Rotatory instability test of Slocum 

Varus and valgus stress test 

Knee jerk test 

3. Radiologic examination: 

Instability is classified according to stress X-ray 
graphies 

4. Arthrography 

5. Evaluation with knee test equipment 

6. Arthroscopy 

We applied this method to 33 patients and incisi
on type was chosen according to the instability and 
the surgical method planned belore the operation. 
We observed menisci, joint laces, synovium and liga
ments carelully when we entered joint space. One of 
the main reasons ol the lailure ol synthetic ligament 
applications was lalse alignment of tendon rather 
than its isometric and anatomic position. We believe 
that we lound the optimum position with the drillisati
on ol tunnels at the lateral condyl of lemur and proxi
mal and ol tibia with the help ol Nisonson Drill Guide 
System (7, 10, 11). The important point here, is the 
availabity of tunnel diameter to the choesen method 
and the ligamenl. AIso lessering the sharpness ol 

tunnel edges prevents the abrasion risk. Since Indeli
cato (12) reported that most of the head results were 
the early cases that he did not applied notchplasty, 
we applied notchplasty belore insertion ol ligament 
(10, 11). Because ol the probability ol locked knee as 
a complication of ACL rupture, we applied excision to 
the all fragments of ruptured ACL. The other patholo
gic situations (Such as menisci te ar etc.) were also 
treated belore the reconstruction procedure. Recons
truction is applied according to the instability type and 
preoperative planning with the lollowing methods: 

1. At the cases with pure anterior instability; Dac
ran graft is passed through the prepared tunnels and 
lixed with a staple to the proximal end ol tibia. Then 
by bringing the knee to 5-10 degrees ol Ilexion (in the 
way instructed at Stryker Dacron gralt booklet) we 
obtained maximum strength at the ligament and fixed 
it with another staple to the femoral condyl. 

2. The lollow-up results ol this method showed 
that Dacron caused synovitis and 5~ 1 O degrees ol fle
xi on did not let enough range ol motion during the re
habilitation, so we modilied iL. In this method we pre
pared a 20 cm long and 2 cm. Wide band from iliotibi
al band letting its end at gerdy tübercule intacı' We 
wrapped Dacron synthetic ligament over this prepa
red band and sutured them with usp "o" vicryl. In this 
way dacron graft became a tube wrapped with iliotibi
al band. This tubeeis passed through the prepared 
tunnels at the proximal tibia, (between the gerdy tu
bercule and insertion ol ACL) and the lateral condyl 
ol lemur and then fixed at 30 degrees of flexion as 
the way mentioned before. 

3. At the cases with anteromedial instability we 
applied anterior transler ol sartorius and pes plasty in 
addition to the method mentioned belore. 

4. We used 40 cm long Dacron synthetic ligament 
to the cases which showed necessity to lateral re
construction. The graft wrapped with iliotibial band li
xed to the lateral condyl ol lemur and then passed 
under libular collateral ligament, later on it lixed with 
third staples to the lateral ol tibia proximal in a strec
hed way (Modilied Mac Intosh Method). 

lt is advised to use the ligament as over-the-top 
way in order to prevent the abrasion of synthetic liga
menl. It is impossible to apply an isometric alignment 
in this way. This is one of the most important causes 
of failure at reconstruction with synthetic ligaments. 
So we preferred the modilication of this method. We 
applied a long leg cylindrical cast at the knee in 35-
40 degrees ol Ilexion and tibia in external rotation al
ter the operation. We used broad spectrum antibiotic 
belore the application ol turniquet and during the lirst 
24 hours alter the surgical intervention lor prophyla
xis. We used suction drain lor all ol the cases. We 
redrieved the drain at the postoperative .lirst dayand 
began the rehabilitation program under the control ol 
a physiotherapist. We applied this program by choo-



sing the cases according to the programms of judy L. 
Seto et al (1 , 15), and K. Donalt Shelborno. We have 
taken the sutures away at the 12th postoperative 
day. We used the brace adapted from Lenox Hill (14) 
brace for 6 months duration. 

Results 

Instability: 
Anterior: 11 cases 
Anteromedial: 10 cases 
Anterolateral: 6 cases 
Combined: 7 cases 
Intraarticular lesions observed: 
Preoperative evaluation of patients: showed that; 
ACL rupture : 23 cases 
Fibrotic ACL: 10 cases 
Medial meniscus tear: 11 cas es 
Lateral meniscus tear: 9 cases 
Degeneration of lat. condyl: 5 cases 
Degeneration of med. condyl: 8 cas es 

We tested our patients preoperatively for anterior 
laxity with laxity tester (Stryker Kalamazo Michigan). 
We found Grade i laxity at 20 cases Grade II laxity at 
8 cases and Grade IIllaxity at 5 cases before recons
truction. 

Subjectiye results: 

Activity level and subjectiye results are evaluation 
according to the pain, crepitation, swelling, tackling, 
locking and instability bases. We used a 100 point 
scala for subjectiye results (23). 

90 - 100 points 
80 - 89 points 
70 - 79 points 

< 79 points 

Verr good 
Good 
Satisfactory 
Poor 

Using this scala we obtained; 

28 very good and good, 3 satisfactory and 2 poor 
results. 2 of the 3 satisfactory results happened chro
nic synovitis and the other one showed superficial in
fection. One of the 2 poor results broke the staple by 
faliing on it and the other developed laxity because of 
over use during treatment. Our patients are evalua
ted according to Lysholm Knee Score (22). Lysholm 
Score containts 6 parameters: Pain, tackling, locking, 
swelling, instability, difficulty in stair climbing. 

Patients are evaluated according to Ly~holm Sco
re as follows: 

95 - 100 
84 - 94 
65 - 83 

> 64 

Very good 
Good 
Poor 
Bad 

Lysholm Sucore was between 24 and 64 (avera
ge 52) preoperatively. Postoperative average score 
was 91 (good). Our patients were between 3 and 10 
according to activity level scala of Tegner preoperati-
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vely (22). But except the two bad results , our cases 
reached to minimum 4 level postoperatively. 

Functional results: 

Functional results are evaluated on a 100 point 
scala. Activity evaluation is done according to criteria 
such as pain during running , stair climbing and jum
ping. 

90 - 100 
80 - 89 
70 - 79 

> 69 

Very good 
Good 
Poor 
Bad results 

2 cases bad (one was broken staple and the ot
. her was developed laxity during treatment) , 4 were 
poor (3 of the m developed chronic synovitis and the 
other showed superficial infection) and 27 were good 
and very good. 

Objective results: 

The average flexion degree was 135 (between 
115 and 150). 2 of the patients showed flexion less 
than 125 degrees. At three patients there were crepi
tation at the medial joint line and the 2 patients sho
wed crepitation at the patello-femoral joint. 

At 31 patients the pivot shift phenomenon was eli
minated completely during the laxity tests for the de
termination of anterior laxity. We observed (+++) la
xity in two patients. Medial and lateral laxity was less 
than 5 mm. on allof the cases. The one with chronic 
synovitis, the other one with broken staple and the 
one who developed laxity during treatment negatively 
affected the objective results. 

Complications: 

There were two kinds of complications; earlyand 
Iate. Early complications were, headache at 5 pati
ents because of spinal anesthesia, superfical infecti
on at 2 patients and hematoma at one patient. All of 
the m eliminated at the later stages. Late complicati
ons were, chronic synovitis at 3 patients, staple brea
kage at one patient, ligament breakage at one patient 
and laxity development at one patient. 

Discussion and conclusion: 

The patients with knee instability must be more 
carefully evaluated because low grade collateral lesi
ons may accompany to these lesions. If you overloo
ked these lesions, whatever the achivement rate of 
ACL reconstruction is, the result would never be sa
tisfactory. For this re ason the physical examination 
must be renewed before the surgical operation when 
the patient is under general anesthesia. 

We reached 85 % good results at our series of 33 
patients which we applied Dacron prostheses. To 
wrap the prostheses with iliotibial band is lowenfod 
the synovitis incidence. The other combined methods 
choosen according to the instability type (i. e. Mac In-
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tosh, Pesplasty) positively affected the final results. 
At 6 patients we followed for 5 years, the achieve
ment rate was 85 %. Har! and et aL. repo~ted 84. 2% 
(52 cases). Jiunn-Jerwu 80 % (45 cases) and Gillqu
ist 85 % (61 cases at 5 year follow-up) good results. 
The early results are hopefull, but at the later stages, 
stili here is presence of high probability of breakage 
or risk of abrasion and synovitis. Because of these di
sadvantages, we believe that synthetic ligament must 
be applied according to the indication below and by 
giying at most attention to technical aplications risk. 

Genkins and Kennedy (16) often used synthetic 
materials at the acute ACL injuries or at chronic ins
tabilities for the primary repairment device. But Wo
ods (24) and us offer (10, 11 ) the use of synthetic 
materials if there is no autogenous tissue left for the 
primary repairment. (if all of the tissue disturbed du
ring the initial trauma). AIso you may use these imp
lants if you had aıready used autogenous ti ssue for 
repairment but obtained bad results. We offer to keep 
this method as asaver for the future . Implant must 
carry the mechanic properties of normal ti ssue.lt 
must have fibrinogenic capacity for col lagen inducti
on, and the developed fibrinogenic tissue must be at 
the same character with the morphologic properties 
of normal tissue (10, 11 ). We observed that Dacron 
graft have all of these properties but caused synoviti s 
(10, 11 ). We conclued that wrapping it with iliotibial 
band is enough to prevent this complication and it 
must be appl ied in this way. AIso this kind of applica
tion increases the stabilisation. We believe that Ni
sanson drill guide system help to achievement of go
od stabilisation and prevent the laxity development. 
Isometric points must be pointed out eve n with drill 
guide system or by observing with oyc or by manually 
and the n the tunnel must be drilled. These are neces
sary for obtoining optimal ROM and maximum stabi
lity. It is very useful to lessen the sharpness of tunnel 
edges with a rasp in order to prevent abrasion risk. 
We believe that nochplasty also serves the same go
al and it is very useful. 30 degrees of knee flexion du
ring the implantation of ligaments is ideal and it is de
cided at our postoperative laxi ty test. We concluded 
that dacron synthetic ligament prosthesis is reliable 
at ACL reconstruction if you obey the rules mentio
ned above. 
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