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he knee's role in weight- 
bearing activities subjects 
it to considerable stress. 
Unfortunately, this joint 
also experiences a variety 
of aberrant movement and 

I forces ultimatelv adverse- 
ly affect the components of t i e  knee, 
including the anterior cruciate ligament 
(ACL). Consequently, procedures have 
been developed to correct structural 
injuries of the knee and the ACL has 
become the subject of intense study.' 

Two parallel developments occurred 
in orthopedics in the 1970s that provid- 
ed a new direction for ACL reconstruc- 
tion: sports medicine emerged as a spe- 
cialty and arthroscopic surgery was 
introdu~ed.~ Now recognized as the 
most common knee injury in athletics, 
the resolution of ACL rupture is being 
realized through arthroscopic - 
technique.' 

This article is intended to vrovide an 
overview of a procedure thatlis rapidly 
gaining popularity within the orthope- 
dic community: ACL reconstruction. In 
the course of presentation, the following 
subject areas will be discussed: relevant 
anatomy, history of ACL reconstructive 
efforts, indications for ACL repair, types 
of grafts used, the patient's intraopera- 
tive experience, complications, and 
rehabilitation. A general knowledge of 
anatomy, arthroscopy, and medical ter- 
minology is presumed of the reader. 

The history of ACL reconstruction 
has acknowledged the ligament to be an 
important structure in the knee. With its 
limited intervention, arthroscopic ACL 
reconstruction has virtually replaced 
extra-articular approaches: T ~ I S  conser- 
vative approach is gaining recognition 
and is indicative of the dynamic nature 
of surgery, of which the surgical tech- 
nologist should be aware. 

History 
The first extra-articular ACL reconstruc- 

tion, in which a proximally based strip 
of iliotibial band was used, was report- 
ed by Hey Groves in 1917.' In 1926, 
Bennett described a procedure utilizing 
a free strip of fa~cia .~  In the 1930s, 
emphasis shifted to reconstructing the 
medial collateral ligament (MCL) in the 
belief that stability would be reestab- 
lished in the ACL-deficient knee.3 

In 1936 and 1939, Campbell described 
intra-articular routing of a graft.' Palmer 
advanced the biomechanics of ACL 
injuries in 1938, and was the first to dis- 
cuss the "drawer sign" (refer to section 
on diagnosis).' In 1947, Hauser pre- 
miered a patellar tendon graft.3 

The 1950s brought studies by 
Augustine, O'Donoghue, and Lindstrom 

who separately tested semitendinosus, 
gracilis, and meniscal ACL ~ubstitutes.~ 
In 1963, Jones used a graft composed of 
central third patellar tendon with an 
attached wedge of patellar bone.' In 
1972, McIntosh et a1 described "pivot 
shift" (refer to section on diagnosis) as 
best defining ACL deficiency.' Franke, in 
1976, described a free transplant graft of 
patellar tendon with tibia1 and patellar 
bone, which Clancy, in 1982, modified to 
the mid-third portion of t e n d ~ n . ~  A simi- 
lar graft is discussed in this article. 

Anatomy 
Knee stability is conferred by ligaments 
and tendons joining the tibia and 
femur.' Anteriorly, the knee is supported 

Figure 1. Right knee (anterior view). A, Femur; B, Lateral femoral condyle; C, ACL; 
Dl Tibia1 tuberosity; El Tibia; F, PCL; and GI Medial femoral condyle. 



by an extension of the quadriceps 
femoris tendon, which encloses the 
sesamoid patella as it inserts on the 
tibia.' The patella is triangular in shape, 
with its base superior and apex inferi~r.~ 
The joint capsule, lined with synovium, 
gives rise to the menisci and produces 
fluid to nourish and lubricate the knee's 
internal structures.' 

Cruciate ligaments are intra-articular 
but extra~ynovial.~ The ACL extends 
from the anterior intercondylar fossa to 
the posteromedial aspect of the lateral 
femoral condyle. Conversely, the poste- 
rior cruciate ligament (PCL) originates 
in the posterior intercondylar fossa and 
inserts anteromedially on the medial 
condyle (Figure I).' Norwood and Cross 
(1979) described the ACL as three bun- 
dles: anteromedial, intermediate, and 
posterolateral.' Last, the ligaments of 
Humphry (anterior) and Wrisberg (pos- 
terior) enwrap the PCL.' 

The ACL and PCL restrict backward 
and forward motion, rollback, and rota- 
tion of the tibia on the femur, and func- 
tion as the axes around which rotary 
movement occur^.^ The ACL has one- 
half the tensile strength of the PCL, and 
ACL tension is least at 40 degrees to 50 
degrees flexion.' Noyes et a1 have 
shown the ACL to account for 85% of 
the resistance to anterior draw, and is 
therefore the primary anterior ~tabilizer.~ 

Diagnosis 
ACL rupture is arguably the most often 
undetected lesion in acute knee injury, 
as proper diagnosis can be difficult due 
to post-traumatic conditions.' Localized 
pain, a limited range of motion, 
swelling, and general knee instability 
may be common following injury.' The 
patient's description of the incident, 
however, can aid in establishing the 
mechanism of the di~order.~ For exam- 
ple, one may have heard an audible 
"pop" or experienced sudden buckling 
of the joint while skiing. The knee's 
position and the direction and extent of 
force applied are most informative in 
this regard.' Mechanisms for injury of 
the ACL are numerous and include 
deceleration, hyperextension, internal 
rotation, and trauma? 

Tearing of the ACL's bundles occurs 
when the elastic limit of the ligament 
has been breached? Commonly, the ACL 
is amp~tated.~ In children, the ACL is 
often seen with a bony avulsion from 
the tibia, but rarely is such avulsion 
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rigure 2. Right knee (anterior view). A, Femur; B, Patella; C, Fat pad; D, Tibia; E, 
'atellar tendon; F, Tibia1 bone block with holes; G, MPT graft; and H, Patellar bone 
)lock with holes. 

.om the femoral condyle present in any 
ge group. Presence of hemarthrosis 
lso suggests cruciate rupture, whereas 
non-bloody effusion is usually noted 
~ i t hdegenerative menisci.' It is not 
ncommon for ACL ruptures to be asso- 
iated with or caused as a result of 
~eniscaltears and other collateral liga- 
lentous defi~iencies.~ 

Proper evaluation of the knee may 
.quire anesthesia, and both extremities 
hould be examined for c~mparison.~ 
'he uninjured knee is examined first to 
stablish baseline readings.' Manipu- 
ition of the knee includes "stressing" to 

ACL rupture is arguably 
the most often undetected 

lesion in acute knee 
injury, as proper diagnosis 

can be difficult due to 
post-traumatic conditions 

ssess joint instability, which is classi- 
ied as either one-plane, rotary, or as a 
ombination of both.' 

Stress testing incorporates several 
naneuvers including abduction or val- 
;us stress, adduction or varus stress, the 

posterior draw, the anterior draw, and 
Lachman's test. An anterior "draw sign" 
of 6 mm to 8 mm greater than that of 
the other knee is expressive of ACL rup- 
ture.' Rotary stress tests are also 
employed and expression of a positive 
"pivot shift" is most indicative of ACL 
deficiency.' 

Finally, commercial stress arthrome- 
ters, arthrography, ultrasonography, 
computed tomography (CT), and mag- 
netic resonance imaging (MRI) have all 
been useful in determining ACL ~ ta tus .~  
However, MRI studies reveal a higher 
degree of accuracy associated with PCL 
analysis than with the ACL analy~is.~ 

Considerations 
ACL rupture has been called "the begin- 
ning of the end for the knee," and this 
has been observed repeatedly in prac- 
tice.' Therefore, the ACES integrity 
should be reestablished when technical- 
ly feasible.' Patients who limit activity 
(ie, no running, jumping, etc.) can do 
well without an ACL r e ~ a i r . ~  Few ath- 
letes, however, could function fully 
without an ACL, especially in sports 
requiring quick deceleration or direc- 
tional changes.' 

The primary indication for ACL 
reconstruction is laxity that results in 
functional disability6 An absolute con- 
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traindication for ACL reconstruction 
with the patellar tendon is open epiphy- 
ses. Other contraindications include pre- 
vious infection, advanced osteoarthritis, 
metabolic disease, and old age.5 

Preoperative considerations include 
the patient's state of health, age, associ- 
ated intra-articular and capsular 
injuries, recreational activities, and 
demands of work.' The patient's motiva- 
tion is of particular importance because 
knee surgery is painful and (s)he must 
be willing to undergo stringent rehabili- 
t a t i~n .~  

Comparative Graft Types 
Although the focus of this paper is the 
mid-third patellar graft with attached 
tibial and patellar bone (MPT), the vari- 
ety of grafts used in ACL reconstruction 
warrants mention. Surgeons have uti- 
lized gracilis, semitendinosus, and later- 
alis fascia grafts, among other substi- 
tutes, both separately and in combina- 
tion, to reconstruct ACLs.' Attempts 
have incorporated braided or tubed, 
and free or attached graft^.^ Techniques 
for graft placement vary from extra- 

ACL rupture has been 
called 'I'the beginning of 

the end for the knee," and 
this has been observed 
reveatedlv in uractice. 

articular methods to the intra-articular 
procedure presented here, and a combi- 
nation of both.' Graft fixation also varies 
considerably. Interference screws, sta- 
ples, cortical screws and spiked wash- 
ers, "endobuttons," and plastic buttons 
are all used with ~uccess.~ Bioabsorbable 
screws have been developed to elimi- 
nate the need for future screw removal? 

The most important factor considered 
. in all graft usage is ultimately graft 

~trength.~In 1983, Noyes et a1 studied 
maximum loads for various grafts and 

- found that only the MPT could meet 
and surpass the load requirements of 
the ACL.' Cadaveric MPT allografts 
have been very successful and demon- 
strate excellent revascularization and 
~trength.~Synthetic grafts, on the other 
hand, are subject to mechanical frag- 
mentation and synovitis, and cannot be 
repaired.' 

The Surgical Experience 
The following procedure is a composite 
of current research and the author's per- 
sonal operating room experience. For 
this discussion, arthroscopic ACL recon- 
struction of the right knee using a 10- 
mm MPT graft with interference screw 
fixation is presented. Associated joint 
dysfunction (eg, a meniscal tear) is not 
addressed, and all subsequent intra- 
articular surgery is observed arthroscop- 
ically. Required instrumentation 
includes arthroscopy and arthrotomy 
kits, a power drill and sagittal saw, and 
the ACL-specific instrumentation. 

Preoperative Considerations 
Preoperative protocol includes same- 
day admittance, charting and site prepa- 
ration in the preoperative area, and sub- 
sequent transfer to the operating room. 
The patient is placed in the supine posi- 
tion on the operating table. The patient's 
arms and left leg are secured and a 
cautery pad is applied. A tourniquet cuff 
is placed high on the patient's right 
thigh and a lateral post is secured to the 
frame of the table at a point adjacent to 
it. (This post is only used to better visu- 
alize the medial comvartment during: " 
arthroscopic examinition.) A sandbag is 
taped to the tabletop to support the 
right foot and, consequently, to hold the 
operative leg in a position where the hip 
is flexed to 45 degrees and the knee is 
flexed to 90 degrees.' 

The patient is inducted with general 
anesthesia and the knee is again 
"stressed" to reaffirm diagnosis. The 
entire leg is then prepped to the cuff 
and draped free using an impervious 
stockinette and an extremity drape with 
effusion pouch. All required lines (light 
cord, inflow and outflow tubings, cam- 
era, suction, electro-driven chondro- 
tome, and cautery) are secured to the 

field and connected to their respective 
equipment. A pump is used to regulate 
flow of the distention medium and to 
monitor internal joint pressure. 

Graft Harvest 
With the leg supported by the foothold- 
er, the knee's landmarks are identified 
and incision points are infiltrated with a 
local anesthetic containing epinephrine. 
The skin is incised at the midline of the 
anterior knee from the inferior pole of 
the patella distally 8 cm to 10 cm to the 
tibial tuberosity.' Blunt dissection, 

The primary indication for 
ACL reconstruction is 
laxity that results in 
functional disabilitv. 

cautery, and retraction are used to clean 
the patellar tendon of soft tissue, from 
its tibial insertion to the superior pole of 
the patella. The prepatellar bursa is 
entered but the retinacular tissue is left 
intact for subsequent c l~sure .~  

The edges of the tendon are identi- 
fied, the overall width of the tendon is 
measured, and the middle third portion 
of the tendon is marked. Ideally, graft 
width will be 10 mm to 12 mm.' A spe-
cial knife with two blades set 10 mm 
apart is introduced at a 90-degree angle 
through the tendon, but not into the 
joint space, at a point just below the 
inferior pole on the patella. Care is 
taken not to disturb the underlying fat 
pad.5 Next, the knife is drawn distally to 
the tibial metaphysis, creating parallel 
cuts in the tendon. A blunt elevator is 
then slid under the tendon to assure 
complete incision. 

The parallel cuts are extended proxi- 
mally 25 mm through the patellar 

Figure 3. Arthroscopic view of knee. A, Normal ACL; B, Ruptured ACL. 



aponeurosis and distally 30 mm onto 
the tibia, and connected terminally? A 
sagittal saw, with a 9-mm "stop guide" 
blade, is used to cut the bone blocks. 
The cuts are made to the stop at a slight 
midline angle, following the soft tissue 
incision^.^ Two 2-mm holes are drilled in 
each plug to accommodate the passing 
s ~ t u r e . ~The trapezoidal bone plug is 
then carefully "popped from its bed 
using a small curved osteotome.' 

The tibia is approached first.6 After 
delivering the bone plug, the surgeon 
manipulates it and releases any soft tis- 
sue attachments at the tibia. The tendon 
is elevated and the fat pad is dissected 
from it. A moistened sponge is wrapped 
around the tendon and tension is 
applied distally to the graft. A 
Richardson retractor is slipped under 
the proximal skin incision and gently 
levered against the superior pole, deliv- 
ering the patella into the wound.' The 
proximal bone plug is harvested with 
considerable care taken to prevent a 
fracture to the patella. Soft tissue attach- 
ments are cut and the graft is freed 
(Figure 2).' Absorbable gelatin is packed 
in the patellar and tibial defects after 
which the surgeon's attention turns to 
arthroscopy. 

Arthroscopic Examination 
A thorough arthroscopic examination is 
made of the knee to assess other tissues 
for damage or degeneration and to con- 
firm ACL rupture (Figure 3). The arthro- 
scope is introduced through an antero- 
medial portal. Instruments enter the 
joint through a portal made within the 
confines of the initial skin incision. 
Inflow and pressure-sensing is accom- 
plished through the arthroscope sheath, 

and the outflow cannula is positioned in 
the suprapatellar space. 

Note: The surgeon commonly per- 
forms notchplasty, debridement, and 
tunnel drilling while the assistant pre- 
pares the graft. 

Notchplasty and Debridement 
Notchplasty is not always necessary, but 
it is performed to some degree in nearly 
all patient^.^ This procedure usually 
requires the application of the tourni- 
quet, but cases have proceeded without 
taking this measure. The goal of notch- 
plasty is to prevent graft impingement 
in the intercondylar notch when the 
knee is extended or flexed (Figure 4).6 

Generally, notchplasty is performed 
with a chondrotome utilizing a 5.5-mm 
full-radius blade and 5.5-mm abrading 
burr. A gouge or curette may also be 
used. The lateral notch is usually 
widened, and ultimately an anteromedi- 
a1 gap of 2 mm to 3 mm should exist 
between the femur and the tibia with 
the knee extended.' Proper notchplasty 
requires probing of the posterior extent 
in order to accurately place the femoral 
tunnel guide.5 

Debridement of the tibial ACL stump 
is also routinely performed, which 
exposes the tibial spine and PCL for pre 
cise positioning of the tibial tunnel 
guide.' Resection of the ligamentum 
mucosum and flagellate synovium may 
also be necessary to provide better visu- 
alization of the intercondylar notch. An) 
bleeding during this phase is controlled 
by intra-articular cautery. 

Graft Preparation 
The assistant, often a specially trained 
surgical technologist, prepares the graft 

Figure 4. Anterior view of right femur. A, Lateral condyle; B, Resected medial/pos- 
terior surface of lateral condyle; C, Normal lateral notch surface of medial condyle; 
D, Medial condyle. 

at a separate table. The goal is to create 
a smooth graft by resecting the bone 
plugs to fit into a round (barrel) sizer 
that mimics the drilled tunnel. Excess 
cancellous bone is carefully nibbled off 
with a rongeur and saved to later fill the 
patellar/tibial defects. Further shaping 
is possible using the rough surface on 
the sizer. Each bone plug is also tapered 
proximally to facilitate passing the 
graft.6 Depending upon bone quality, the 
graft may be reversed for implantation. 

The tendon is cleaned of fat and 
shredded fibers. The assistant makes 
every effort to ensure that the tendon's 
attachment to the bone is intact. A No. 5 
non-absorbable suture is placed through 
each hole in the bone plugs.' A purple 
mark is then drawn around the graft at 
the distal end of the femoral plug to use 
as a guide during passing of the graft. 
Once the graft passes smoothly through 
the 10-mm sizer, it is ready (Figure 5). 
The MPT is moistened throughout " 
preparation and is wrapped in an antibi- 
otic-soaked sponge until passing. The 

The most important factor 
considered in all graft 

usage is ultimately graft 
strength. 

entire graft will be approximately 120 
mm long6 

Note: A tension board may be utilized 
to hold the graft during preparation and 
"under load  prior to implantation.= 

Drilling the Tunnels 
Guide pin placement and tunnel drilling 
are often performed by the surgical 
technologist while the surgeon holds the 
positioning guides. The tip of the tibial 
guide is introduced into the joint and 
positioned on the tibial spine immedi- 
ately anterior to the PCL (Figure 6). This 
guide is set at an angle that accommo- 
dates the graft length. The barrel of the 
guide is pressed against the anterior 
tibia at a point just medial to midline; 
this should allow for a tunnel through 
the tibia, which is in line with the 
femoral tunnel zone. 

A 9-in., 2.4-mm guide pin is drilled 
up the barrel of the guide and is 
observed to ensure that it exits the tibial 
metaphysis. If the surgeon is satisfied 
with pin placement, the guide is disas- 
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Figure 5. The prepared MPT graft. A, 10-mm sizer; B, Rough surface; C, MPT; D, 
Femoral bone block; . E,.No. 5 nonabsorbable suture; and F, Purple mark designating 
end of bone block. 

sembled and removed. The knee is then 
extended and the position of the pin is 
observed (Figure 7).A curette is placed 
over the pin tip to prevent its advance- 
ment into the joint as it is over-reamed 
with a 10-mm cannulated drill. Any dis- 
charged bone is collected and saved? 
The pin and drill are then withdrawn 
and the hole is temporarily plugged to 
prevent fluid loss. 

With the knee extended, a femoral 
guide is introduced up the tibial tunnel 
to an "over-the-top" position in the 
notch (Figure 8).3 The knee is then flexed 
to 45 degrees, and a 15-in., 2.4-mm tro- 
car-tipped guide pin, with eyelet, is 
passed into the femoral guide and slow- 
ly advanced through the femur, quadri- 
ceps, and skin. A 10-mm, cannulated 
and calibrated, mushroom-head drill bit 
is now guided over the pin and drilled 
approximately 5 mm into the femur. It is 
then withdrawn and the imprint is 
inspected to assure a solid tunnel wall 
(Figure9). The drill bit is again 
advanced until a tunnel, approximately 

Figure 6. Tibia1 guide in position , against PCL (anterior view). 

30 mm long, has been created, with care 
taken to prevent penetration of the 
anterolateral cortex of the femur.' The 
drill is now withdrawn, leaving the 
guide pin in place. All tunnel edges are 
chamfered to eliminate roughness that 
can harm the graft or complicate its 
passing? 

Passing the Graft 
Passing the graft is a coordinated effort 
requiring both intra-articular and extra- 
articular guidance to assure proper seat- 
ing and rotation of the graft in the tun- 
n e l ~ . ~The sutures on the femoral plug 
are threaded into the guide pin eyelet, 
which lies outside the tibial tunnel. The 
assistant pulls the pin by its tip until the 
pin and suture ends exit the skin. A 
steady, gentle pull is maintained on 
these sutures as the graft is guided into 
place (Figure 10). The femoral plug is 
pulled into the tunnel to its purple 
mark, which is there to prevent 
under/over graft advancement, while 
the tibial plug is wiggled into the tibial 
tunnel. 

Fixating the Graft 
With tension maintained on the femoral 
sutures, the knee is fully flexed? A 
straight, blunt probe is introduced along 
the femoral tunnel/plug junction to cre- 
ate a pilot screw hole and to determine 
screw length/width. A flexible guide 
wire replaces the probe, and the inter- 
ference screw is advanced over it. (This 
screw has a disposable plastic sheath to 
hamper damaging the PCL or graft dur- 
ing insertion.) 

Note: Screw insertion is a delicate 
matter since the screw cannot diverge or 
converge along the bone plug, but must 

be implanted parallel to it? 
Once the femoral screw is in place, 

the tibial sutures are held under tension 
and the knee is "cycled (repeatedly 
flexed and extended).' During cycling, 
the distal end of the tibial bone plug is 
felt to note its excursion, and reflectively 
the MPT's excursion, which should not 
exceed 2 mm.6 

The leg is now brought to approxi- 
mately 45 degrees flexion and the tibial 
screw is inserted.' Bone lying outside 
the tibial tunnel is resected and saved. 
Again, the knee is cycled, and observed 
arthroscopically, to assess both graft 
integrity and lack of impingement 
(Figure 11).6 Once satisfied, the surgeon 
removes the arthroscope and flushes the 
joint with antibiotic solution. The 
absorbable gelatin is removed and the 
salvaged bone is packed in the harvest 
areas. 

Equipment is removed from the field, 
an 1 /%in. drain is inserted in the joint 
space, and the midline incision is closed 
with 0,2-0, and 3-0 absorbable sutures. 
One end of each femoral passing suture 
is cut at the skin and the remaining 
length is pulled out. Portals and skin are 
closed with staples. A soft dressing is 
applied and the joint is wrapped in a 
cold-compress device. The drapes are 
removed and the knee is then immobi- 
lized in a long-leg controlled-motion 
brace.' A postoperative x-ray film is 
often taken to document screw place- 
menh6 

Postoperative Care 
The patient is extubated and transport: 
ed to recovery, where (s)he remains for 
approximately 2 hours. The patient 
leaves the hospital assisted and on 

Figure 7. Checking tibial pin position 
with knee extended (anterior view). 
(Note the gap between femur and tibia.) 
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Figure 8. Femoral guide in position and 
guide pin imprint (anterior view). 

crutches, with strict instructions for care 
that must be followed. A postoperative 
visit is scheduled for 7 to 10 days after 
surgery? 

Complications 
Complications related to arthroscopy 
are relatively rare, but generally include 
articular damage by instruments, burns 
by light cords, and neurovascular injury 
caused by injudicious portal placement.$ 
During lengthy procedures, tissue 
extravasation may also occur.6 Most 
cases of infection are associated with 
poorly sterilized instrument^.^ 

On the other hand, problems specific 
to ACL reconstruction are numerous. 
The procedure's technical demands dic- 
tate stringent adherence to guidelines.' 
Consequently, graft failure, the worst 
possible complication, may occur for a 
number of reasons? Improper graft 
selection or preparation is arguably the 
primary cause.' Failure of the graft to 
revascularize also decreases its strength 

Figure 9. Drilling of femoral tunnel 
showing guide pin, cannulated drill 
head, and probe protecting PCL (anteri- 
or view). (Note intact tunnel wall.) 

considerably, making the graft subject to 
tearing? 

The graft may also be poorly fixated. 
Care must be taken to ensure proper 
alignment and implantation of the fixa- 
tion d e ~ i c e . ~  It is equally important to 
select the proper fixation method for the 
graft used." Poor graft fixation, or place- 
ment, can result in loss of isometry, 
exposing the graft to unnatural forces 
that can ultimately cause complications.' 
Insertion of interference screws can also 
cut and weaken the graft if improperly 
verformed?
I 

Although cruciate ligaments are 
intra-articular, they are extra~ynovial.~ 
Reconstruction subjects the graft to the 
hostile environment of the knee and 
constant immersion in joint fluid.' In 
addition, failure to identify or correct 
associated joint disorders can substan- 
tially contribute to graft failure and 
other complications.' 

Further complications include collat- 
eral articular or osseous damage during 
drilling or notchplasty, infection, adhe- 
sions, ankylosis, residual or recurrent 
joint laxity, fracturing of the tibia or 
patella, and hemarthrosis.' The most 
common complication is patellar pain? 

Rehabilitation 
Noyes and Paulos (1981) described reha- 
bilitation as consisting of five phases: 
maximum, moderate, and minimum 
protection, return to activity, and activi- 
ty/maintenance.' Treatment is based 
upon individual circumstances, such as 
graft and fixation types, and the 
patient's compliance with instructions 
for 

Maximum protection begins immedi- 
ately after surgery with brace applica- 
tion. The brace prevents the patient 
from flexing the knee and can be adjust- 
ed for definitive ranges of motion as 
rehabilitation progresses. Rehabilitative 
efforts are focused on restrengthening 
the hamstrings and quadriceps while 
protecting the healing graft.6 

The patient is dependent upon the 
brace and two crutches for the first 6 
weeks. Toe-touch weight bearing is 
allowed the first postoperative day.' In 
the first week, the patient performs 
active range of motion from 30 degrees 
to 60 degrees. Leg lifts performed under 
guidance and with the leg bent at 45 
degrees, and passive patellar mobiliza- 
tion, is also permitted.1° In week two, 
the brace is readjusted for a moderate 

Figure 10. Passing the graft showing 
femoral plug and sutures (anterior 
view). 

15-degree to 60-degree range of motion 
and active exercises are ~ontinued.~ 

At week three, the brace is opened to 
15 degrees to 90 degrees and the patient 
is allowed to bathe without it.5 Active 
motion from 45 degrees to 90 degrees 
and patellar mobilization is allowed. 
During the fourth week, 50% weight 
bearing is encouraged and the brace is 
set for 10 degrees to 120 degrees of 
m ~ t i o n . ~By week five, full passive 
extension should be realized under min- 
imal protection and gentle bicycling 
exercises begun.5 

In week six, the use of the brace is 
discontinued for indoor activities, and 
partial weight bearing is permitted 
using one crutch. Cycling continues and 
swimming may be added to the regi- 
men.6 By week eight, full weight bearing 
is allowed, quadriceps exercises proceed 
through a full range of motion, and the 
brace is usually abandoned.' 

Strength is tested in week 12 and 
slow, short jogging is allowed if quadri- 
cep and hamstring strength have 

Figure 11. Reconstructed ACL (anterior 
view). 
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reached 85%.6The patient should not 
limp or have pain upon ambulation. 
Strength tests are repeated at 4 months 
to determine ability to return to run- 
nings By 6 to 10 months, the patient 
should be able to resume athletics.' Even 
though a de-rotational brace is recom- 
mended for high-demand athletes, 
many have returned to playing without 
one and have done 

Once thought functionally 
insignificant, the ACL is 
now considered essential 
to normal knee function. 

Conclusion 
Once thought functionally insignificant, 
the ACL is now considered essential to 
normal knee function. This evolved atti- 
tude is evidenced by the variety of 
grafts and approaches developed in 
recent decades in an effort to properly 
reconstruct the ACL. Excellent results 
(with a modified Jones procedure) have 
been reported by Clancy.' 

With the recent evolution of height- 
ened athletic competition and expanded 
sports programs, more people than ever 
before are engaged in sports-related 
activities. As with most physical 
endeavors, bodily damage occurs and 
medical resolution is sought. Given the 
current statistics on injury, it is likely 
that the surgical technologist will have 
the opportunity to participate in ACL 
reconstruction. (S)he should be aware of 
the technical challenges inherent in such 
procedures as well as the opportunities 
afforded an interested professional. 
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