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INTRODUCTION

Anterior cruciate ligament (ACL) reconstruction has
undergone numerous advances over the past two decades.
In the early 1970s, Jones?* popularized open arthrotomy
reconstruction using the central one third of the patellar
ligament. The 1980s witnessed arthroscopic-assisted
techniques that obviated the use of an arthrotomy.31937
Endoscopic ACL reconstruction using a single anterior
incision isan attractive technique modification that is cur-
rently being investigated as a potential advance over
arthroscopic-assisted techniques.313335

Single-incision endoscopic ACL reconstruction hasthe
advantages of arthroscopic-assisted ACL reconstruction
and offers several advantages over mini-arthrotomy tech-
niques.* These include improved visuaization for graft
placement and isometry, exposure provided by fluid dis-
tention thus avoiding cartilage desiccation, possibly less
thigh girth atrophy, avoidance of an arthrotomy-induced
loss of proprioception, improved cosmesis, decreased post-
operative pain, and smpler wound care. Reduced postop-
erative morbidity will allow the future single-incision tech-
nique to be performed routinely on an outpatient basis.
This may help reduce costs and improve health-care use.

Despite the many advantages associated with endo-
scopic ACL reconstruction, it is a technically demanding
procedure with many potential pitfalls.?”

This article describes the surgical technique and pit-
fals of single-incision endoscopic ACL reconstruction
using patellar tendon autograft.

*2, 3,5, 8-11, 14, 15, 18-20, 24, 28-43.

This article originally appeared in The American Journa of Knee
Surgery. 1992;5:144-155.

SURGICAL TECHNIQUE

Diagnostic Arthroscopy

Surgery is performed under general or regional anes-
thesia. An examination under anesthesia of the affected
and unaffected knees is performed and the Lachman,
pivot shift, and anterior drawer test results are noted. A
tourniquet is placed high on the thigh. A leg holder or lat-
eral thigh post must allow flexion of the knee past 120° to
allow for femoral tunnel placement.

When the diagnostic arthroscopy portion is performed
first, a routine superomedial cannula pump or gravity
inflow can be used. The anterolateral portal should be
placed slightly more medial than for routine arthroscopy
to allow improved visualization of the over-the-top posi-
tion, and should be selected with a spinal needle to allow
optimal placement of instruments. An outflow is not nec-
essary asthereis generaly plenty of fluid egress from the
various portals and via suction used for motorized shavers
and burrs. This can be important because decreased fluid
distention helps minimize the blood oozing from the can-
cellous bone following notchplasty. Diagnostic arthro-
scopy is performed in a standard fashion.

The patellar tendon can be harvested prior to per-
forming the diagnostic arthroscopy if the surgeon is con-
vinced there will not be any articular cartilage patholo-
gy that would preclude the preoperative plan of ACL
reconstruction. This results in less fluid extravasation
into the subcutaneous tissue. One or two of the
arthroscopy portals can then be placed directly through
the capsule of the retracted anterior approach rather than
through separate skin incisions. Once the graft is har-
vested, the patellar tendon defect is not immediately
closed to allow fat pad protrusion, improving inter-
condylar notch visualization.
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I ntercondylar Notch Preparation

The intercondylar notch is assessed for notch archi-
tecture, stenosis, and intercondylar osteophytes. Remnant
ACL tissue is debrided with a motorized shaver to allow
exposure of the intercondylar eminence (Figure 1). On
the femoral side, soft tissue is debrided completely back
to the over-the-top region to allow accurate assessment of
this landmark; much of this tissue may be reflected with
an arthroscopic osteotome. The over-the-top position
must be clearly visualized and may be confirmed with an
arthroscopic probe.

The notchplasty is performed with superior and latera
expansion to improve visuaization posteriorly and to pre-
vent subsequent graft impingement in full extension
(Figure 2). Several instruments can be used to perform this
part of the procedure including shavers, burrs, curettes, and
osteotomes. This alows for the removal of approximately
4 mm of bone a the notch entrance. Minima bone is
debrided at the femoral anatomic attachment site near the
over-the-top region.?”-3? One must avoid misinterpreting a
vertical ridge that occurs approximately two thirds of the
way posteriorly as the isometric femoral attachment site.

The notchplasty should be large enough to view the
intercondylar wall via the anterolateral portal. The size
and shape of the notchplasty will be fine-tuned after the
femoral drill hole has been made for impingement, but
should approximate a “normal” arched notch.117:22

Graft Harvesting

An 8-cm longitudinal skin incision is made extending
from just medial to the midline of the inferior pole of the
patella distally to 2 cm below and media to the tibial
tubercle (Figure 3). Length can be minimized by appro-
priate undermining and sequential retraction proximally
and distally during graft harvest. The graft may be pro-
cured with the tourniquet deflated.

We routinely expose the media and lateral edges of
the tendon and measure and record its width, leaving 20
mm of tendon distally. A scalpel is used to outline the
middle third of the patellar tendon including 25-mm bone
blocks at each end. An oscillating saw directed 45° to the
sagittal planeisused in preference to an osteotometo cre-
ate atriangular profile tibial bone plug and a trapezoidal
profile patellar bone plug.

Grafts are lifted from their bone beds with a curved
osteotome. The residual fat pad and synovia tissue are
directed free from the patellar tendon graft. The bone
blocks at each end are prepared removing sharp edges and
contouring them to fit through a 10-mm sizing tube.
Three 0.062-mm drill holes are made in the shorter bone
plug in a transverse orientation parallel to the cortical
edge. This allows placement of no. 1 braided polyester
sutures through each hole using a suture passer (Acufex
Microsurgical Inc, Mansfield, Mass).
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The tendon-osseous interface is demarcated with a
sterile marking pen on the cancellous side (Figure 4).
During placement of the longer bone-plug in the femoral
tunnel, accurate assessment of complete graft seating to
the bone-tendon tunnel junction is confirmed by observ-
ing this mark. Excess bone from the bone-plug trimmings
can be used for grafting of the patellar bone defect at sur-
gical closure.”

After preparation, the graft should be placed in a
moist sponge in a basin, and all operative personnel
should be informed so that it is not inadvertently passed
off the back table. Do not immerse the graft in saline as it
will become markedly edematous.

Tibial Tunnel

The media proximal tibial metaphysis is exposed,
taking care to avoid injury to the remaining medial third
of the patellar tendon, superficial media collateral liga-
ment, or pes anserine tendon. The extra-articular entry
site for the tibial drill is slightly more proximal (30 mm
below the joint ling) than traditional arthroscopic-assisted
ACL reconstruction (Figure 5). This places the tibial tun-
nel slightly more horizontal than in previously described
techniques.®

The arthroscope is placed in the anterolateral portal
viewing anteromedially toward the tibial eminence. A tib-
ial drill guide is placed either through the anteromedial
portal or through the midpatellar rent and seated 5 mm
lateral to the medial tibial spine slightly more posterior
than the classic Clancy tibial position.?2252732 The tibial
guide wire tip is placed midway in the sagittal plane (10-
12 mm) between the posterior cruciate ligament (PCL)
and the posterior edge of the anterior horn of the medial
meniscus so that it is posterior to the anterior intercondy-
lar outlet with the knee in extension.®

Thetibial guide pinisoverdrilled with an 11-mm can-
nulated reamer for the tibial tunnel (1 mm larger than the
graft size) to allow greater ease of positioning the subse-
quent calibrated free guide pin for the femoral site.
Following reaming, the intra-articular entrance is
smoothed to prevent graft abrasion posteriorly and pos-
terolaterally with a motorized shaver and an arthroscopic
rasp (Figures 6 and 7). After occluding the tunnel distally
with aplug (Concept Inc, Largo, Fla), the shaver is placed
through the anteromedia portal to smooth the tunnel
entrance and debride tissues that may contribute to fibro-
proliferative scar nodules.

| sometry

Thefemoral attachment siteisidentified with a sharp-
tipped calibrated guide wire or pilot pin placed retrograde
through thetibial tunnel. Thisis placed at the intersection
of the lateral wall and the roof approximately 6-7 mm
anterior to the over-the-top position at the 11:15 o’ clock
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Figure 1. Intra-articular debridement of remnant ACL tissue is performed with the arthroscope placed in the inferolater-
al portal. Attention is directed to debriding tissue on the insertion site as well as along the intercondylar wall. Figure 2.
Notchplasty is performed with a 5- to 6-mm round motorized abrader to expand the wall to minimize graft abrasion post-
operatively and to allow arthroscopic visualization of the “over-the-top” region. Figure 3. The middle third of the patellar
tendon is harvested. A construct length of 90-100 mm usually is obtained. The patellar bone plug should be fashioned
in a trapezoidal profile to minimize the depth of the cut on the patella. On the tibial tubercle site, the profile cut is trian-
gular in shape. The patellar tendon may be harvested prior to arthroscopic placement if one has documented a pivot
shift phenomenon and if one is convinced that there is not sufficient articular injury to preclude ACL reconstruction.
Figure 4. The tendo-osseous junction is marked with a sterile marking pen to provide visual demarcation of this inter-
val. This helps the surgeon judge the depth of graft placement on the femoral side. The shorter bone plug is prepared
for placement on the tibial side to minimize the chance of construct tunnel mismatch. Three 0.062 K-wire drill holes are
placed parallel and immediately deep to the cortical surface of the graft. A suture passer will facilitate passage of no. 1
braided polyester sutures.

position on the right knee or at the 12:45 o’ clock position
on the left knee. A mark can be made with asmall curved
curette or small motorized round burr. The I sotac (Acufex
Microsurgical Inc) is preassembled with a nonabsorbable
suture, passed retrograde through the tibial tunnel (with
its associated cannulated screwdriver) and is secured into
the hole previously created by the Kirschner wire. Care
must be taken to completely seat the Isotac to alevel flush
with the intercondylar notch to alow accurate isometry
assessment.®® If the eyelet of the Isotac is left prominent,
it will reflect an isometric reading at the eyel et rather than
at the drill hole.

The Isotac suture is passed through the tibial center-
ing plug. The strain gauge (Graf-Clancy; Acufex Micro-
surgical Inc) is secured and seated into the tibial meta-
physeal hole making certain that the knee is not trandlat-
ed anteriorly.’? The knee is extended from 90° to 0° not-
ing the displacement on the strain gauge. If the displace-
ment exceeds 2-3 mm, the joint should be inspected
arthroscopically, and the selected femoral site should be
reevaluated and assessed for soft-tissue or bony impinge-
ment, which may contribute to an abnormal measure-
ment. Sutures should not impinge on the tibia tunnel.
Also, because tibia rotation can increase anterior tibial
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Figure 5. The tibial entrance site on the flare of the medial tibial metaphysis
is slightly more proximal and horizontal than our previous technique descrip-
tion. The tibial pin intra-articular entrance site should be midway between the
posterior edge of the anterior horn of the medial meniscus and the PCL. In
extension, this pin should be slightly posterior to the notch outlet. This
schematic diagram demonstrates the importance of knee flexion position
and orientation of the tibial pin. If the tibial tunnel is too steep, then the
femoral tunnel placement may be made too anteriorly with the knee flexed
at 90°. A steep tibial tunnel may necessitate less knee flexion at the risk of |
posterior cortex violation. Similarly, if an appropriate tibial tunnel angle is §
selected (45°-50°) but the knee is inadequately flexed, posterior cortical
blowout may occur. Figure 6. Arthroscopic visualization of the tibial tunnel
following reaming. The motorized shaver is placed retrograde through the
tibial tunnel to smooth posteriorly and posterolaterally. Figure 7. An arthro-
scopic rasp is used to smooth the posterior tibial tunnel.

translation, we maintain the tibia in neutral rotation. The A calibrated guide wire pin is then replaced retro-
posterior edge of the tibial tunnel may be contoured with grade through the tibial tunnel with the knee flexed 90°
a motorized shaver to minimize cantilevering of the (depending on the tibial tunnel angle) and is placed into
suture. The femoral tunnel may require repositioning. We the prior Isotac femoral attachment site or pilot burr hole
commonly note 1-2 mm of elongation (tightening) in ter- established with a 2-mm round burr (Figure 9). This is
minal degrees of extension. This closely mimics the nor- tapped with amallet or drilled to a depth of 5-7 mm fur-
mal behavior of the ACL.122 After the Isotac has been ther than the length of the femoral bone plug, or it can be
accurately placed, the cannulated screwdriver is then drilled in a routine fashion. The bone is hard, especially
replaced over the sutures retrograde through the tibial in young patients. The femoral guide pin may skive pos-
tunnel to its attachment site on the femur and is removed. teriorly as it is tapped into place with the mallet; there-

fore, the pin placement should be reassessed with probe
Femoral Tunnel measurement after partial insertion.

The goal of the femoral tunnel placement is to avoid A cannulated calibrated end-cutting reamer, the
placing the tunnel too far anteriorly, yet avoid posterior identical size of the femoral bone plug width (10 mm),
cortical breakout, thus leaving a 1- to 2-mm cortical shell. is manually pushed retrograde through the tibial drill
Pin placement guides, which key off the posterior “over- hole into position over the K-wire to the level of the
the-top” edge and have a 7-mm offset for pilot pin place- bone at the lateral intercondylar notch region (Figure
ment, are now available commercially from Arthrex Inc 10). A smaller sized reamer (eg, 8 mm) may be used
(Portsmouth, NH) and Concept Inc (Largo, Fla) (Figure alternatively to create a recess and confirm accurate
8). We have not yet used these guides, which should make anatomic placement, in an attempt to minimize posteri-
femoral pin placement easier. One should recognized that or cortical breakout. A probe can be placed anteromedi-
the femoral drilling angles differ with this technique, and ally to help retract the PCL or a shaver can be placed
atechnical adjustment must be made by the surgeon. through the anteromedial portal to aid with visualization
138
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Figure 8. The Arthrex femoral pin placement guide is demonstrated. This was developed to place the femoral
pin 7 mm from the over-the-top location. Over-reaming with a 10-mm diameter endoscopic reamer will provide
a 2-mm posterior cortical shell (photograph courtesy of Arthrex Inc, Portsmouth, NH). Figure 9. A 3/32-inch
threaded pin is placed retrograde through the tibial tunnel with the knee flexed approximately 90°. This is
tapped into the pilot hole previously established with a 2-mm round burr and drilled to a depth of 2.5-3 cm. The
amount of knee flexion and extension should be minimized so that the pin is not bent. Figure 10. A 10-mm
endoscopic reamer is manually inserted retrograde through the tibial tunnel up to the femoral region (A). This
is reamed to a depth 5 mm deeper than the longest bone-plug length on the patellar tendon construct.
Calibrations on the reamer allow accurate assessment of the depth of the tunnel (B).

via debris removal using suction and shaving at femoral
drilling.

The femoral attachment site is then drilled to a depth
of 3-5 mm deeper than the femoral bone-plug length. The
motorized shaver is placed retrograde through the tibial
tunnel into the femoral tunnel, and removal of bone debris
within the femora tunnel is performed (Figure 11). The
posterior cortical shell should be assessed with an arthro-
scopic probe to confirm accurate placement and integrity;
1-2 mm should remain (Figure 12). Reaming debris may
collect in the posterior compartment and should be
inspected. The shaver is placed through the anteromedial

portal and smoothing of the outlet of the femoral tunnel is
performed along with further refinement of the notch-
plasty (Figures 13 and 14).

Graft Placement

The graft has been prepared previously with three
sutures in the shorter bone plug. The shorter bone plug of
the graft construct is placed on the tibial side to minimize
protrusion of the plug from the tibial tunnel. The tendo-
osseous interface on the longer bone plug has been previ-
ously marked on the cancellous surface (Figure 4). The
femoral tunnel is colinear to the tibia tunnel, created with
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Figure 11. The motorized shaver is passed retrograde from the tibial tunnel. With the knee flexed approximately
90°, passage of the shaver into the femoral tunnel confirms a straight line between tunnels. Passage of the shaver
into the femoral tunnel also clears any remaining cancellous reamings that may be impacted. The arthroscope like-
wise may be passed retrograde via the tibial tunnel to confirm posterior cortex integrity. Figure 12. After femoral
tunnel reaming, the arthroscope probe is used to confirm that a posterior cortical has been maintained. The arthro-
scope can be placed in either the inferomedial portal or placed retrograde via the tibial tunnel to assist in visual-
ization if needed. Figure 13. After reaming the femoral tunnel, phase two notchplasty is performed. Figure 14. The
inner edge of the femoral tunnel is smoothed. Figure 15. The graft is pushed retrograde with the assistance of the
Acufex “pusher” through the tibial tunnel, intra-articular, and in some situations, directly into the femoral tunnel. An
arthroscopic grasping instrument or Acufex “pitbull” grasper is helpful in positioning the graft. If the cortical edge of
the graft is placed posteriorly, it is less likely to injure the graft tissue during screw placement.

the knee in 90° flexion. Problems have been encountered
and reported with the Beath needle “pull through” tech-
nique for graft passage. This needle has an eyelet on its
trailing end and serves as a suture passer. The pin may not
exit the femur and thigh where desired. It may skive along
the cortex and remain intramedullary, or it may skive along
the iliotibial band and exit proximal to the leg holder or
tourniquet. A “push-in” technique using the Acufex Pitbull
grasper (Acufex Microsurgical Inc) or small Kocher clamp
to take the graft from the intra-articular tibial hole and push
it up into the femoral tunnel has worked well.

The longer bone-plug end of the graft (without
sutures) is pushed retrograde through the tibial tunnel with
an endoscopic plunger (Acufex Microsurgical Inc) into the
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notch region viewing from the anterolateral portal (Figure
15). The grasper is then used to place the bony portion of
the graft into the tunnel with the cancellous surface facing
superiorly. Alternatively, one may push the graft retro-
grade the entire distance up into the femoral tunnel recess.
One can drill athreaded 3/32-inch Steinmann pin into the
longitudinal axis of the bone plug to act asa* pusher.” The
knee is typicaly flexed 90°, which is the angle at which
theinitial femoral tunnel was created.

It isimportant to have the graft oriented with the can-
cellous aspect of the bone plug facing superiorly (anterior-
ly). Attempting to place the graft with the cancellous bone
facing posterior makes visualization more difficult with
the tendon closer to the examiner. Also, at interference
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Figure 16. Endoscopic interference screw placement is facilitated with the placement of a flexible 14-in Nitenol
(Concept Inc, Largo, Fla) through an accessory parapatellar tendon portal (A). The pin should be placed anterolater-
ally to the graft, initially seated, and the knee is flexed further to 120° and the pin further advanced. This places the pin
parallel to the graft. A 7-mm wide, 25-mm long cannulated endoscopic screw is inserted via this accessory portal (B).

screw placement, abrasion or amputation of the tendinous
portion of the graft is more likely to occur. When the bone
plug is seated within the tunnel, the graft is palpated to
verify that the mark at the tendon-osseous junction is at
the tunnel outlet.

Femoral Fixation

A small indentation at the superior lateral outlet of the
tunnel is made with an arthroscopic curette or motorized
burr to alow a starting point for the cannulated interfer-
ence screw.?® An accessory anteromedial capsular portal
(within the retracted anterior skin incision) directly above
the drilled tibial tunnel is made, penetrating completely
through the fat pad. The leg should be hyperflexed to
approximately 120° (the difference between this portal
angle and the tibial tunnel angle) so that the interference
guide pin and screw can be placed directly through the
accessory portal at aparallel angle (Figure 16A). Flexible
Nitenol pins are available commercially from Concept
Inc (Largo, Fla). The screw is now parallel to the bony
graft with the tendinous portion safely posterior to the
screw. Failure to appropriately hyperflex the knee may
result in screw divergence and possible posterior cortical
screw breakout.

The guide pin is passed anterolateral to the bone plug
with the knee hyperflexed (120°) until it seats at the
depths of the tunnel (drilled 3-5 mm deeper than the actu-
al length of the bone plug). The screw isinserted with the
knee held at 120° of flexion (Figure 16B). It should be
verified that the graft fits snugly and does not rotate dur-
ing screw placement to avoid graft injury. The remainder

of the patellar tendon graft and tibial bone plug distally
can be pushed further into the joint allowing some laxity.
Thus, the tendon is not on tension at placement of the
screw and it can fall further posteriorly in the joint. The
screw is placed on the anterolateral aspect of the graft.
Typicaly, a 7-mm screw of the same length as the bone
plug is used. Once secured, the knee should be multiply
cycled with tension being placed on thetibial plug sutures
to confirm rigid fixation. A true lateral intraoperative
radiograph of the knee flexed at 90° can verify accurate
femoral tunnel screw placement and can be obtained until
the surgeon is completely comfortable with this technique
(Figure 17).

Tibial Fixation

The extremity is taken through a full range of motion
noting the excursion of the graft in the tibial tunnel with
manual tension held on the bone-plug sutures. It is unusu-
al to have >1-2 mm of excursion at full extension. The
length of the tibial tunnel and shorter bone plug is now
assessed. Tibial plug fixation is performed with the knee
in extension. Approximately 25% of the time, the graft
length is excessive and requires the creation of a tibial
metaphyseal bone trough with either a power burr or
gouge, and fixation with two 10-mm wide barbed staples
(Smith & Nephew Richards Inc, Memphis, Tenn) (Figure
18). In most cases, the grafts allow for fixation using an
interference fit screw placed anteromedially on the corti-
cal edge of the tibial bone-plug (Figure 19). We do not
place the screw posteriorly to the bone plug as the screw
may more easily diverge and anteriorize the graft, and we
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Figure 17. An intraoperative radiograph may be obtained to confirm accurate placement of
the femoral interference screw. Figure 18. Lateral radiograph demonstrates placement of
the femoral interference screw. Note the orientation of this screw with the knee flexed. The
tibial side has been secured with two 7/16-inch barbed staples with the graft placed in a
bone trough. Figure 19. Interference screws have been used on the femoral and tibial sides

for fixation.

cannot be certain that the screw tip may be advanced
beyond the bone plug possibly abrading the tendon.*
The graft is stabilized with a Kocher clamp or hemo-
stat to prevent rotation during screw placement. The knee
is placed through a full range of motion to check for graft
dislodgment, and Lachman, anterior drawer, and pivot
shift tests are performed. The arthroscope is reinserted
anterolaterally and inspection of graft tension, orienta-
tion, and hardware, and assessment for graft impingement
along the lateral wall or in the notch apex with full knee
extension is performed. If there is impingement, the
notchplasty is refined. A goal of 3-5 mm of clearance
between the graft and the roof of the notch at full exten-
sion is desired. Fixation at both graft sites is rechecked.
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Wound Closure

The tourniquet is deflated, hemostasis obtained, and
closure performed in a routine layered fashion. The patel-
lar tendon defect is loosely approximated with the knee
flexed approximately 70°. Drains can be placed intra-artic-
ularly through one of the portals and subcutaneoudly ante-
riorly. Bone from prior reamings or harvested from the tib-
id tubercle defect are placed in the patellar bone defect.”
Arthroscopic portals, not created through the anterior inci-
sion, are closed asisthe anterior incision. A Cryocuff com-
pression seeve (Aircast Inc, Summit, NJ) is applied over
an elagtic stocking, and a drop-lock, full range-of-motion
knee brace (Smith & Nephew DonJoy Inc, Carlsbad, Calif)
is used during the first 6 weeks to protect the donor site.
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DISCUSSION

The senior author’s (B.R.B.) initial experience with
the double-incision arthroscopic-assisted ACL recon-
struction was recently reviewed. Sixty-two of 75 patients
were independently reviewed after minimum 2-year fol-
low-up and average 3-year follow-up. Objective stability
via negative pivot shift and KT-1000 maximum manual
side-to-side differences of <3 mm were observed in 91%
of patients. Subjective, isokinetic, functional assessment,
and Noyes, modified Hospital for Special Surgery,
Tegner, and Lysholm scores were encouraging. Based on
these results, a decision was made to prospectively
attempt the endoscopic technique with the theoretical
goals of reduced morbidity, lessened hospitalization time,
accelerated rehabilitation, and reduced postoperative
patellofemoral pain.

The endoscopic technique is atechnically demanding
procedure with a steep learning curve. Visualization is
more critical with thistechnique asthe kneeisflexed 90°-
120° during portions of the procedure, which may tam-
ponade inflow from the suprapatellar pouch. Pin place-
ment must be accurate, and the retrograde placed femoral
pin may be bent with inadvertent knee flexion, and possi-
bly sheared off while reaming. The PCL may be injured
while reaming the femoral tunnel. Posterior cortical shell
breakout may occur, particularly if the kneeis not flexed
enough. If this occurs, transition to the double-incision
technique is advisable with standard outside-in femoral
tunnel placement to allow rigid fixation of the femoral
graft.

As described earlier, a “push in” technique is used
rather than the Beath needle “pull through” technique to
avoid the problems inherent with that technique. The can-
nulated screw may abrade or even amputate the graft. The
screw may not obtain rigid fixation if placed in a diver-
gent direction, and one must be certain that the screw has
not violated the posterior cortex. The graft construct may
be “too long,” resulting in the necessity to create atrough
and staple the tibial plug. Patella ata may be a relative
contraindication for this technique if the surgeon desires
to use interference screw fixation on the tibial side.
Placing the longer bone plug on the femoral side reduces
the likelihood of having a graft construct mismatch.

In knee ligament surgery, innovations are rapidly
occurring before clinical follow-up studies have been per-
formed to confirm the efficacy of our previous proce-
dures. The endoscopic procedure is an attractive tech-
nigue modification with many potential pitfalls that
advanced arthroscopic ACL surgeons have experienced.
Attention to detail is critical when performing this proce-
dure. If one is to consider this technique, the surgeon
must be prepared to deal with the myriad of pitfalls that
may occur. The surgeon should critically assess his or her
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experience and technical skills before attempting this
technique. Our short-term results using this technique
have been encouraging.
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