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ABSTRACT: Numerous operative procedures have 
been described to stabilize the clinically symptomatic 
ACL insufficient knee. During the past 20 years, pri­
mary repair with and without augmentation, extroar­
ticular tenodesis, combined intra- and extraarticular, 
and patellar tendon reconstruction have been popu­
larized as surgical techniques for ACL reconstruction. 
The latter half of the 1980s has witnessed the evolving 
techniques of arthroscopy-assisted ACL reconstruction 
which use a variety ofautogenous andsynthetic tissues. 
The surgical description of arthroscopy-assisted ACL 
reconstruction using patellar tendon is presented, 
emphasizing a step-by-step approach and potential pit­
falls that the surgeon may encounter. 
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Introduction 
Marked progress in the current understanding 

and treatment of the anterior cruciate ligament 
(ACL) insufficient knee has occurred during the 
past decade. The use of the patellar tendon as a 
free nonvascularized bone-ligament-bone con­
struct for the surgical reconstruction of the ACL 
insufficient knee has been advocated for acute and 
chronic insufficiency. Noyes' classic biomechanical 
studies demonstrated that a 14 mm patellar tendon 
graft was 158% as strong as the normal anterior 
cruciate ligament,55 The appealing biomechanical 
properties of this construct, the ability to achieve 
bone-to-bone union allowing early range of motion, 
the easy surgical access to the tissue, ano the 
apparent minimal surgical morbidity of graft har­
vesting, with regard to late patellar tendon rup­
ture9,45 or patellar fracture,44,47,69 are all attractive 
aspects of the use of the patellar tendon for ACL 
insufficiency. This article describes the technique 
of arthroscopy-assisted, patellar-tendon substitu­
tion for ACL insufficiency. ' '. 
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Fig. 1: Variation in the position of the hip and tibial rotation may 
affect the magnitude of the pivot-shift phenomenon. Relaxation 
of the iliotibial band with hip abduction and external rotation 
provides an easily demonstrable pivot shift. Tibial internal rota­
tion may dampen the pivot shaft, as can hip adduction 
(Reprinted from The American Journal of Sports Medicine, in 
press). 

Jones presented the concept of utilizing a strip of 
the patellar tendon to surgically replace the 
ACL.38.39 He did not use a free bone-Iigament­
bone construct, and the concepts of isometry and 
anatomic positioning of the graft were not empha­
sized at that time. 6,29,48,61 Subsequently, 
Clancy,13,15-17 Noyes,56 and Paulos6o popularized 
the use of the vascularized medial and lateral one­
third of the patellar tendon for ACL substitution. 
Currently, many ligament surgeons favor the use of 
a free central third patellar-tendon, bone-ligament­
bone construct when using autogenous 
tissues. 12,34,62.63 Arthroscopy-assisted tech­
niques which use a variety of autogenous tissues 
have been described .22.28,36.37,51 Additionally, 
numerous authors have described the use of the 
ACL arthroscopy-assisted techniques with 
allograft tissues 11 ,24,26,54 or synthetic liga­
ments.10,21,23,32,65 

The advantages of an arthroscopy-assisted 
technique are numerous. One of the major prob­
lems associated with ACL surgery, in general, has 
been the high incidence of postoperative patellar 
pain. This may, in fact, be secondary to rehabilita­
tion techniques, but it is thought by many that an 
arthrotomy may be responsible for the develop­
ment of patellar-pain symptoms. An arthroscopy­
assisted technique obviates the use of an antero­
medial arthrotomy and is theoretically advan­

tageous in that the incidence of patellar pain 
should be reduced and capsular mechanorecep­
tors are not violated. By avoiding an arthrotomy, 
early range of motion, less postsurgical morbidity 
and pain, and shortened hospitalization become 
feasible. Additionally, the articular cartilage is not 
exposed to desiccation during the course of a 
closed operative procedure. 

Preliminary Technique 
The patient is placed in the supine position. A 

lateral valgus post is removed after diagnostic 
arthroscopy. A tourniquet is placed high on the 
thigh, although this technique can be performed 
without inflating the tourniquet. The majority of the 
operative procedure is done with the knee flexed at 
approximately 45° to 60°. Alternatively, a leg-holder 
may be employed with the foot of the table dropped 
so that the surgeon is directly facing the knee. 
Routinely, 1 gm of a first-generation cephalosporin 
is administered intravenously within 30 minutes of 
the skin incision and is continued for 24 hours 
postoperatively. Prior to diagnostic arthroscopy, an 
examination under anesthesia is carefully per­
formed and the results are recorded. Particular 
attention is paid to the Lachman test and the pres­
ence or absence of an end point. Additionally, the 
pivot-shift test is performed (Fig. 1). The position of 
20° of hip abduction and tibial external rotation 
relaxes the iliotibial band and provides the greatest 
magnitude of the pivot-shift phenomenon.8 Varus­
valgus laxity at 0° and 30°, as well as posterior 
cruciate laxity via the posterior sag, recurvatum, 
and posterior drawer tests are assessed. 
Posterolateral rotatory instability should be 
addressed, both at 90° and 30°.27,30 Once a careful 
ligament examination has been performed and 
recorded, a KT-1000 evaluation under anesthesia 
is performed.5,18,46 

Diagnostic Arthroscopy 
Routine superomedial cannula inflow, with 

inferolateral and inferomedial portals are used for 
diagnostic arthroscopy. A diluted 1:300,000 epi­
nephrine solution is injected intraarticularly, and 
one can generally proceed with a diagnostic 
arthroscopy without inflating the tourniquet. This is 
advantageous, as ACL reconstruction and con­
comitant meniscal repair may result in lengthy tour­
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Fig. 11: A Chandler retractor reflects the vastus lateralis. The 
total supracondylar geniculate vessels must be identified and 
coagulated. Subperiosteal over· the-top dissection is performed. 

Fig. 13: The appropriate side (left, right) rear-entry guide is 
inserted onto the eyelet of the guide passer (A), passed intraar· 
ticularly (B), and disengaged, and then the guide passer is 
removed (C). 

Fig. 13A. 

femoral holes range from 11 mm to 12 mm. Graft 
harvesting and preparation requires approximately 
15 minutes. 

Supracondylar Femur Preparation 
Prior to or following graft harvesting and prepa­

ration, a 50 mm to 62.5 mm incision is made in the 
midline of the lateral supracondylar area of the 
femur, using the proximal pole of the patella as a 

Fig. U: The guide passer (Acufex Microsurgical, Norwood, MA) 
is inserted through a midpatellar portal. The surgeon's linger is 
placed posteriorly to palpate the tip before it is passed through the 
capsule. 

Fig. 13B. 

Fig.13C. 



Patellar Tendon Substitution 

Fig. 14: The rear-entry 
guide eyelet is positioned 
at the II-o'clock (right) 
or the I-o'clock (left) 
position 3 mm to 4 mm 
from the posterior edge. 
When overdrilled, this 
will result in anatomic 
placement of the ACL 
substitute. 

landmark. The iliotibial band is identified and 
divided parallel to its fibers for a similar length. The 
vastus lateralis is elevated from the intermuscular 
septum and retracted anteriorly with a Chandler 
retractor that rests on the anterior surface of the 
femur (Fig. 11). With the knee in about 45° of flex­
ion, the lateral supracondylar geniculate vessels 
are identified and electrocoagulated. A longitudinal 
incision is made in perosteum with electrocautery 
followed by subperiosteal dissection over the top of 
the femoral condyle and posterior to the femoral 
metaphysis with a Cobb elevator. The surgeon 
should be positioned proximal to the knee at this 
point so that the periosteal elevator is directed 
posteriorly and distally towards the intercondylar 
region. After adequate dissection, one should be 
able to palpate the posterior intercondylar region 
under the posterior capsule. This step is necessary 
in order to pass either the right or left "rear entry 
guide system"62 (Acufex Micrpsurgical, Norwood, 
MA) to the desired site on the posterior joint. It has 
been found that most front-entry guide systems 
may be twisted during positioning or drilling with 
reduced accuracy. 

Femoral Drill Hole Placement 
The rear-entry guide system requires a mid­

patellar anterior portal, through the rent in the 
patellar tendon, so that the J-shaped guide passer 
can be introduced through the knee joint, from the 
front, to facilitate passage of the rear-entry guide 
(Fig. 12). The guide passer is visualized in the joint 
with the arthroscope and placed in the over-the-top 
position. The surgeon places a finger in the over­
the-top position from behind the knee to palpate 
the tip of the guide passer before it penetrates the 
posterior capsule. This allows the rear-entry guide 
to be easily introduced (Fig. 13) and positioned, 
under arthroscopic visualization, approximately 4 
mm anterior to the over-the-top position (either the 
1-0'clock position for left knee, or the 11-0'clock 
position for right knee) (Fig. 14). Prior to drilling the 
Steinmann pin through the femur, probing is rou­
tinely necessary to confirm its entry position rela­
tive to the over-the-top region. The entrance site of 
the Steinmann pin on the lateral supracondylar 
region should be approximately 4 cm proximal to 
the lateral epicondyle slightly posterior to the mid­
lateral line of the femoral metaphysis. A 2.3 mm 
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Fig. 15A. 

Fig. 15: A threaded Steinmann pin is drilled (A) 
and its intraarticular entrance is documented 
arthroscopically. An arthroscopic probe may be 
placed over the top to assess its placement (B). Fig. 15B. 
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Fig. 16: Anatomic studies have demonstrated the normal origin 
and insertion sites of the ACL (Reprinted from Clinical Ortho­
paedics and Related Research 1975; 106:218). 

threaded Steinmann pin is then placed on the 
entrance site and drilled from outside into the knee 
under arthroscopic visualization. Its placement in 
the over-the-top region is verified using a probe 
(Fig. 15). 

Tibial Hole Placement 
Arthroscopic instruments are removed, and the 

knee is flexed into the "figure four" position. The 

skin edges of the tibial incision are retracted to 
expose the medial metaphysis of the proximal 
tibia. The anatomic landmarks for the tibial drill 
hole extraarticular entrance site define a triangle 
bound by the medial edge of the patellar, the 
medial third of the patellar tendon laterally, the 
distal aspect of pes anserinus inferiorly (which can 
be palpated and has a rubbery sensation on palpa- . 
tion), and the superficial medial collateral ligament 
medially. 

The original ACL insertion site is broad, span­
ning approximately 2.5 cm to 3,0 cm on the inter­
condylar eminence region. A 1.5 cm x 2.0 cm 
osteoperiosteal flap, based medially, is then cre­
ated with electrocautery and a Cobb elevator. The 
normal ligament anatomic attachment sites have 
been well described by Girgis,25 Odensten,59 and 
Norwood52,53 (Fig. 16). 

The arthroscope is replaced in the inferolateral 
portal to visualize the tibial eminence. The arthro­
scope should be rotated and directed antero­
medially. The site for intraarticular placement of the 
K-wire is bound by the medial aspect of the inter­
condylar eminence, the anterior outlet of the inter­
condylar notch, and the posterior edge of the ante­
rior horn of the medial meniscus. A site 1 mm to 2 
mm lateral to the medial base of the intercondylar 
eminence is selected, and this should be in a line 
dropped from the perpendicular from the anterior 
outlet (Fig. 17). The hole is drilled at an angle 
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