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Abstract Limited motion or arthro-
fibrosis after anterior cruciate liga-
ment (ACL) reconstruction causes
significant pain and functional im-
pairment, Based on physical findings
and loss of motion compared with
the opposite normal knee, classifica-
tion systems for the diagnosis and
treatment of arthrofibrosis have been
developed. The operative techniques

have been minimized by improved
surgical techniques and perioperative
rehabilitation programs. The most ef-
fective treatment for arthrofibrosis is
prevention by delaying ACL recon-
struction until the patient has a nor-

" mat gait and full ROM and minimal

swelling in the injured knee and by
appropriate ROM exercises after sur-

gery.
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Introduction

Limitation of knee motion after anterior cruciate ligament
(ACL) reconstruction can cause significant pain and func-
tional impairment. A patient is said to have arthrofibrosiy
when the painful limitation of motion becomes permanent
despite efforts such as exercise or treatment modalities.
Arthrofibrosis after ACL reconstruction can limit the pa-
tient's refurn to a normal lifestyle, Loss of extension is
- usually more symptomatic than loss of flexion and is re-
ported to be associated with pateilofemoral pain, quadri-
ceps weakness, and overall poor knee function {19). Lim-
itation of flexion causes difficulty thh going down stairs,
squatting, and kneeling.

There are several definitions for arthrofibrosis in the
literature, Paulos et al. [14] coined the term “infrapatellar
contracture syndrome” (IPCS) for patients who evidenced
& loss of both flexion and extension, where there was an
exaggerated fibrosclerotic healing response associated
with patellar entrapment. Harner et at. [7] and Cosgarea et
al. [2] defined arthrofibrosis as a loss of knee extension of
10° or more from neutral and knee flexion < 125°, Shel-
bourne et al. [30] has defined arthrofibrosis as any symp-

and preoperative and postoperative
rehabilitation and management are
discussed. Range of motion (ROM)
problems after ACL reconstruction

" Key words Anterior cruciate
ligament * Arthrofibrosis

tomatic loss of knee extension or ﬂexmn compared with
the opposite normal knee,

The factors causing limited motion after ACL recon-
struction have been discussed in the literature and are
summarized in Table 1. A thorough understanding of the
possib!e causes for limited motion is essential for devel-
oping a stratepy for preventlon '

The purpose of this review is to discuss the evaluation
and treatment of limited knee motion after ACL recon-
struction. Guidelines for preventing or minimizing the po-

Table1 Factors that can cause limitation of knea motion after an-
terior cruciate ligament (ACL) reconstruction

Arthrofibrosis, infrapatellar contracture syndrome and patalla
infera [11, 14}

Inappropriate graft placement/tensioning [6, 18, 21]

“Cyclops™ syndrome [B]

Acute surgery on s swollen knee (7, 29, 34]

Concomitant medial collateral ligament repair [24, 27]

Poorly supervised or poorly designed rehabilitation program,
prolonged immobilization [6, 12, 20, 29, 34]

Reflex sympathetic dystrophy [15, 35]
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tential range of motion (ROM) problems after ACL re-
construction are provided.

Classification systems

For the diagnosis and treatment of arthrofibrosis, two
classification systems exist. Pavlos et al. [14] produced a
classification for severe limitation of knee motion and
Shelboume et al, [30] one for all types of limitations of
motion with ACL reconstructive surgery.

For a severer limitation of knee motion, Paulos et al.
{14] described three stages of IPCS: the prodromal stage
{stage I}, the active stage (stage II} and the “burned-out”
or residual stage (stage III). The prodromal stage (stage I)
occurs 2—8 weeks afiter surgery. Physical examination typ-
ically demonstrates indurated synovial, fat pad, and reti-
nacular tissues. These patients usually present with a
swelling and tenderness around the patellar tendon,
painful ROM, restricted patellar mobility, and quadriceps
muscle lag. Failure to progress with rehabilitation is an
important clue.

The active stage (stage II} occurs 6-20 weeks after sur-
gery. In this stage, patients have continued peripatellar
swelling and induration with severely restricted patellar
motion (especially superior glide). Most patients show a
“shelf” sign caused by swelling and induration of the an-
terior tissues extending to the distal attachment of the
patellar tendon, thereby resulting in a “step of?” between
the patellar tendon and the tibial tuberosity.

The “burned-out” or residual stage (stage ITI) occurs 8
menths to years after surgery and is characterized by fat
pad atrophy, patellofemoral crepitus, and in most cases
patellofemoral arthrosis. Developmental patella infera and
quadriceps atrophy are present. Inflamed and indurated
peripatellar tissues are less prominent, and patellar mobil-
ity is less severely restricted than in stage II.

For all types of limitation of knee motion, Shelbonrne
et al. [30] described four types of arthrofibrosis associated
with ACL reconstruction (Table 2), This classification
system is based on motion of the injured knee compared
with motion in the non-injured knee including full hyper-
extension (Fig. 1) [22]. The passive ROM of the knee is
recorded as a®/b°/c® with “2” representing the degree of
hyperextension, “b” the degree of extension that is ghort

Table 2 Classification of arthrofibrosis [30]

Description

Typel < 10° extension loss and nomual flexion

Type2  >10° extension loss and normal flexion

Type3  >10° extension loss and > 25° flexion loss with
idecreased medial and lateral movement of the patelia
{patellar tightness)

Typed  >10° extension loss and 2 30° of flexion loss and patella

infera with marked patellar tightness

Fig. 1 Full hyperextension of the knee is evéluated by placing one
hand above the patella to stabilize the femur and by lifting the foot
up passively with the other hand

of 0°, and “c” the degree of flexion present. Motion of
5°/0°/140° means that the patient hyperextends 5° of ex-~
tension past 0° and flexes to 140°. Motion of 0%/5°/140°
means that the patient lacks 5° of extension from 0° and
flexes to 140°,

Patients with type 1| arthrofibrosis have an extension
Toss of < 10° (compared with the opposite knee) that is
usutally associated with anterior knee pain, In most cases,
the patient’s knee can be straightened with pressure, but
springs back to a flexed position once the manual pressure
is released, and the knee has little, if any, posterior capsu-
lar tightness.

Patients with type 2 arthrofibrosis have > 10° exten-
sion loss and normal flexion. With applied pressure, the
patients’ knee cannot be straightened completely, The ex-
tension loss is due to a mechanical block caused by ante-
tior scar formation, a mismatch between a hypertrophic
ACL graft including “cyclops™ formation [8] and a nor-
mal or decreased notch size, and secondary posterior cap-
sular tightness,

Patients with type 3 arthrofibresis have >10% extension
loss and > 25° flexion loss. In addition, the patients’ knees
have decreased patellar mobility, tight medial and lateral
capsular structures, but no patella infera measured radi-
ographically.

Patients with type 4 arthrofibrosis have similar ROM
loss as described for patients with type 3 arthrofibrosis.
However, these patients have patella infera measured ra-
diographically compared with the noninvolved knee.

Treatment of arthrofibrosis

Most physicians prescribe physical therapy exercises,
patellar mobilization, extension casting, continuous pas-
sive motion, and znti-inflammatory drogs to restore as
much motion in the knee joint as possible before resorting
to surgical intervention. The decision regarding the timing
of surgical intervention is variable. Surgery during the in-
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flamymatory stage is probably contraindicated [14]. Panlos
et al. [14] describe the importance of returning the knee to
a noninflamed state and strengthening the quadriceps
muscles before proceeding with surgery for arthrofibrosis.
Progress with therapy should be documented as stalled,
and the knee should be allowed to return to a noninflamed
state by decreasing the aggressive nature of the rehabilita-
tion efforts.

Various methods of surgical treatment of arthrofibrosis
are described in the literature, including open debridement
[14], arthroscopic debridement with or without postero-
medial and/or posterolateral release [33], combined open
. and arthroscopic debridement [1], and arthroscopically as-
sisted scar resection [3, 4, 13, 16, 23, 32]. The major open
procedures involve extensive hospital resources requiring
inpatient hospitalization, prolonged rehabilitation, and use
of continmous passive motion machines and continuous
epidural catheters for pain control.

Open surgical technique

Paulos et al. [14] reported an open technique for the treat-
ment of patients with stage Il or stage Ifl IPCS, In the pro-
dromal stage (stage I, 2-8 weeks after initial surgery),
nonoperative treatment was emphasized, consisting of
ROM exercises, muscle stimulation, patellar mobilization,
and anti-inflammatory medication. In the active stage
(stage 1I, 6-20 weeks after initial surgery), treatment in-
cluded open intraarticular and extraarticular release of the
lateral retinacular, hypertrophied fat pad, and lateral and
medial patellomeniscal ligaments followed by continuous
passive motion, daily physical therapy, drop-out extension
casting, epidural analgesia, and anti-inflammatory med-
ication, In the “burned-out™ or residual stage (stage 111, §
months to years after initial surgery), they suggested that
surgery should be limited to salvage procedures such as
* patellectomy and total knee replacement to control pain,
They concluded that prevention or early detection and ag-
gressive treatment are important to avoid complications
after ACL surgery.

Combined arthroscopic and open surgical technique

Steadman et al. [33] and Cosgarea et al. [1] utilized a
combination of arthroscopic and open techniques for re-
storing ROM. Arthroscopy was performed to remove ad-
hesions in the suprapatellar pouch, medial and lateral gut-
ters, and anteriorly in the intercondylar notch, Arthroto-
mies were utilized to release anterior extraarticular scar
and for posteromedial and posterolaieral capsular re-
leases.

Cosgarea ct al. [1] reported on 37 patients with arthro-
fibrosis of the knee after knee ligament surgery. Indica-
tions for a lysis of adhesions procedure included floxion

or extension deficits of & 10° or when motion failed to im-
prove despite 2 months of intensive physical therapy. After
debridement, flexion improved from 83% to 97% of the
opposite normal knee. Extension deficits improved from
14° to 3°, Satisfactory functional results were obtained in
23 of the 37 patients (62%). Radiological evidence of de-
generative changes in the knee was noted in 89% of the
patients. In the study by Steadman et al. [33], following a
combination of open and arthroscopic debridement of ad-
hesions, 33 of 44 patients were rated as excellent, § good,
1 fair, and 2 poor. .

Arthroscopic surgical technique

Some anthors recommend arthroscopic surgery in combi-
nation with knec manipulation as the treatment for
arthrofibrosis of the knee [3, 4, 11, 13, 16, 23, 30-32].
Sheiboume et al. [30] reported on an outpatient arthro-
scopic technique and rehabilitation program based on the
type of arthrofibrosis present (Table 2). Patients with type
1 arthrofibrosis were treated by excision of the hypertro-
phied mushroom-shaped “cyclops™ lesion at the base of
ACL graft until the graft fit in the notch without any im-
pingement with the knee in full extension, Patients with
type 2 arthrofibrosis required resection of the antetior scar
and also resection of the extrasynovizl build-up of scar
tissue anterior to the proximal tibia. Notchplasty or graft
debridement was performed after scar resection if grait
impingement was still present on full knee extension.

Patients with type 3 arthrofibrosis had scarring similar
to that found in patients with type 2 arthrofibrosis, These
patients also had extrasynovial scar formation between
the patellar tendon and fat pad, including the fat pad. A
blunt probe was used to establish a plane between the
patellar tendon and the scar tissue to be resected. The
arthroscopic scar resection included removal of scar tissue
distally to the upper tibia and anteriorly to the homs of
both menisci. Once the retropatellar tendon scar tissue
and anterior tibisl scar tissue were resected, the fibrotic
capsule was excised up fo the vastus medialis obliquus
and the vasts lateralis insertion to free the patella and the
patellar tendon completely. The placement of the ACL
graft was considered also. If the graft was found too far
anteriorly, the anterior fibers of the graft were resected,
and a notchplasty performed laterally and anteriorly to in-
crease the size of the intercondylar notch.

Patients with type 4 arthrofibrosis required a scar re-
section as described for patients with type 3 arthrofibro-
sis. A more extensive scar resection both medial and lat-
eral 1o the patella was required for these patients. In pa-
tients with type 3 or type 4 arthrofibrosis, a knee manipu-
lation was performed after completion of the scar resec-
tion, to achieve as much knee flexion as possible, A
notchplasty was required for all patients with types 2, 3,
and 4 arthrofibrosis,



Fig. 2 Extension board is useful for patients who have difficuity
regaining full extension at the knee. The heel is _e!e\rated while
straps above and below the knee joint serve to facilitate knee ex-
tension

At the end of the surgical procedure, a well-padded
cylinder cast with the knee in full extension was applied
for all patients with types 2, 3, and 4 arthrofibrosis, Type
1 arthrofibrosis patients usually regained full knee exten-
sion without the need for a cast. All patients were dis-
charged home or to a nearby hotel.

The rehabilitation program after arthroscopic scar resec-
tion as described by Shelbourne et al, has been reported in
detail [4, 23, 30]. The program emphasized achieving full
extension before aggressively improving flexion.

Patients with type 1 arthrofibrosis were seen 2-3 days
afier scar resection for clinical evaluation, and physical
therapy exercises were prescribed to maintain full knee
extension. The patients were seen at 1-week intervals, and
they were discharged when they were able to maintain fill
hyperextension easily (usually by 1-2 weeks).

Postoperatively, types 2, 3, and 4 arthrofibrosis pa-
tients were seen the following morning, and the extension
cast was removed. An extengion board (Fig. 2) and prone
hangs (Fig. 3) were used to obtain more extension, and a
new forced-extension cast was applied. The cast was ap-
plied with the patient sitting on a low chair (Fig. 4) to al-
low maximum relaxation of the posterior knee structures.
This treatment was continued daily until full extension
(similar to that in the opposite normal knee) or near full
extension was obtained, Weight-bearing was allowed as
tolerated beginning on the day of surgery. This type of
freatment was successful in 1-3 days for patients with
type 2 arthrofibrosis and usually in 3-4 days for patients
with types 3 and 4 arthrofibrosis.

Once full extension was successfully achieved, it was
maintained through a combination of physical therapy ex-
ercises, g‘_;it training, frequent use of extension board, and
a bivalved cast at night. After full extension was main-
tained easily, aggressive physical therapy exercises to in-
crease knee flexion were commenced.

Fig. 3 Postaperatively, prone hang exercises with weights are used
to maintain knee extension

Fig. 4 A caylinder cast is applied to the knee with the patient sit-
ting on a low stool to provide for relaxation of the posterior steuc-
tures of the knee

Shelbourne et al. [30] report the results of treating 72
patients with arthrofibrosis after ACL reconstruction (per-
formed either at their center or at other centers). The pa-
tients were examined at an average follow-up of 35
months (range 28-115 months) after arthroscopic scar re-
section. The mean interval between the initial ACL sur-
gery and arthroscopic scar resection was 12.5 months
(range 2.4-60 months). At the time of latest postoperative
follow-up, patients with type 1 arthrofibrosis (n = 25) im-
proved from a mean of 0°/3°/140° preoperatively to a
mean of 4°/0°/140° postoperatively; patients with type 2
arthrofibrosis (# = 16) improved from 0°/11°/135° to
3°/0°/137°; patients with type 3 arthrofibrosis (# = 15) im-
proved from 0°/10°/111° to 3%/0°/139°; and patients with
type 4 anhrofibrosis (n = 16) from 0°%/15°%/103° to
3°/0°/130°, There was a considerable improvement in the
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i es knee score, stiffness score, self-
I:;r?uart?ﬂcrlefq aﬁl functional activity score for patients
in all groups [30]. However, patients with type_4 arthrofi-
brosis had less predictable results, with one patient fm‘l’mg
to improve (increasing only 5° of extension mgd 10° of
flexion). The average patellar tendon shortening improved
after the scar resection procedure from 15% to 8% com-
pared with the noninvolved knee.

Prevention of arthrofibrosis

The concept of prevention of complications after ACL re-
construction with autogenous, central- 10-mm pateller
.tendon graft has previously been discussed [12, 17, 26].
Prevention of arthrofibrosis is based on a complete under-
standing of its causes. The following factors should be
considered: graft placement, associated ligamentous in-
juries, patient zelection, timing of surgery and preopera-
tive rehabilitation, postoperative rehabilitation program.

Graft placement

Accurate anatomic placement of the graft is important to
prevent ROM problems. If the ACL graft is positioned too
anteriotly on the tibial side, impingement of the graft
against the roof of the intercondylar notch occurs on ex-
tension, I the graft is placed too anteriorly on the femoral
side, limitation of knee flexion may occur We prefer a
slightly posterior placement of the tibial tunnel to avoid
impingement of the graft apainst the anterior margin of
the notch with the knee in full extension. The femoral fun-
nel is drilled on the posteromedial aspect of the lateral
. femoral condyle in such a way that at least 1-2 mm of
posterior cortex is left intact,

In addition to accurate graft placement, adequate ten~
sioning and secure graft fixation are also critical. At the
completion of the operation, the knee should be taken

through a full ROM to ensure full hyperextension and full
flexion.

Associated ligamentous injuries

The associated ligamentous injuries (if any) must be con-
sidercd before planning treatment, The rationale of man-
agement of patients with combined ACL/medial collateral
ligament (MCL) injuties has previously been reported
[24, 27]. In patients with combined ACL/MCL injuries,
the torn MCL can be treated nonoperatively, regardless of
its severity, and adequate healing of the MCL with good
stability can be obtained. The MCL that has avulsed from
the femoral condylar origin or a mid-substance MCL tear
proximal to the joint line tends to heal with stiffness, and
therefore, it is important to restore a full ROM before con-

sidering ACL reconstruction. A delayed reconst:}xction of
the ACL resulis in a substantially decreased iandence of
postoperative complications, especially knee stlﬂ-‘ness .

Tn patients with combined ACL/lateral side injuries, di-
tect anatomic repair of the torn lateral structures and ACL
reconstruction should be performed when the acute in-
flammatory phase of injury has subsided and a good ROM
has been obtained (usually by 7-10 days).

Patient selection

Patient selection for ACL surgery is the initial key to
avoiding postoperative problems. Not all patients with an
ACL tear nced to undergo surgery to obtain a functional
knee. Factors such as the patient’s age, functionat and
sporting demands on the knce, associated ligamentous
and menizcal injury, and the patient’s ability to participate
in the perioperative rehabilitation program [9, 10, 25 29]
must be considered before undertaking ACL reconstruc-
tion,

Preoperative counseling of the patient and the family is
important, Various treatment options should be reviewed
before a decigion for surgery ie made. Such a discussion
minimizes the patient’s apprehension towards surgery and
allows for early postoperative rehabilitation goals to be
obtained casily. S '

Tinﬁng of surgery and preoperative rehabilitation

The importance of timing of surgery has previously been
emphasized [9, 10, 25]. It is the physical condition of the
knee rather than the number of weeks after injury that
should be considered before undertaking ACK, reconstruc-
tion, Recenily, Cosgarea et al. [2] emphasized the impor-
tance of the prevention of arthrofibrosis after ACL recon-
struction, They reported & retrospective analysis of pa-
tients who have undergone ACL reconstruction using the
cenfral third patellar tendon graft, Twenty-two of 188 pa-
tients (12%) were found to have arihrofibrosis. The inci-
dence of arthrofibrosis was lower when the ACL recon-
struction was delayed at least 3 weeks from the injtial in-
Jjury, and when preoperative extension was 10° or better.

Because obtaining fult ROM after ACL reconstructicn
is crtical to minimize postoperative subjective knee
symptoms [4, 19, 28], predictably obtaining full ROM
preoperatively has been a main focus in rehabilitation.
The ACL teconstructio: should be performed once pa-
tients have minimal ot no swelling, full ROM (full hyper-
extension and flexion compared with the opposite normal
knee), and a good leg strength and control.

Although good results can be obtained with acute ACL
surgery, the delay in ACL reconstruction is justified if one
is to avoid or minimize the potential for postoperative
ROM problems. Knee stiffness is a difficult problem to
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resolve and can often result in a compromised, unpre-
dictable final outcome. The best trcatment of knee stiff-
ness is prevention. Therefore, any reasonable way of
avoiding or preventing a stiff knee, while still accom-
plishing the goal of knee stability, is worthwhile. The ben-
efits of delayed surgery far outweigh the risks of proceed-
ing with surgery too soon. )

Postoperative rehabilitation program

A postoperative rehabilitation program that emphasizes
obtaining full knee ROM, limiting hemarthrosis, and
achieving good quadriceps leg control should prevent the
complication of arthrofibrosis. Our early postoperative re-
habilitation program to achieve full ROM is outlined in
Table 3. .

Bvery attempt should be made in the immediate post-
operative period to prevent patella infera. Nayes et al. [11]
reported the pathomechanics and treatment of develop-
mental patella infera and associated arthrofibrosis after
knee surgery. Active quadriceps control and knee flexion
are the two most critical factors in preventing patella in-
fera, When there is quadriceps inhibition and/or shut-
down, the patellar tendon loses its buili-in tensioner and
may allow shortening and secondary contracture to de-
velop [17]. Active straight leg raises can help maintain the
tension in the patellar tendon, In addition, knee flexion is

Table 3 Postoperative ACL rehabilitation program to achieve full
range of motion .

Time after surgery Preseribed program

Continous passive motion (CPM) machine

for elevation and gentle motion

Cryo/Cuff for compression and cold therapy
- Full passive extension exercises for 10° min

every waking hour | .

Static flexion to at least 50° in the CPM ma-

chine 3 times a day

Active quadriceps contractions; actively lift

leg out of the CPM machine

Diay of surgery

Same exercises aa day of surgery
Discharged to home if goals are met: full hy-

perextension equal to normal knee, flexion to
at least 90°, good quadticeps leg control, min-
imal swelling

Continue with prescribed exercises

{.i.mit activities to eating and bathroom privi-
eges -

Day after surgery

First week after
Surgery

Second week after Additional exercises added to program;
prone hangs, wall slides -
- Extension board used if needed
k Full weight-bearing with normal gait
2-5 weeks after Additiona] exercises added to program:
surgery hoel slides, stationary bicycle, atairmaster

equally important in stretching the patellar tendon along
with its medial and lateral retinacular structures. Active
straight leg raises and passive as well as active knee flex-
ion should prevent significant shortening of the patellar
tendon.

Arthrofibrosis or 2 milder form of joint stiffness still re-
mains the most common complication after ACL recon-
struction [5, 6, 8, 10, 11, 14, 19]. Arthrofibrosis disrupts
the normal knee kinematics and may lead to progressive
degenerative changes in the knee [14]. Arthrofibrosis has
usually been referred to as a postoperative extension
deficit of 10° or more from neutral and knee flexion less
than 125° [2, 71. However, this definition refers to severer |
forms of arthrofibrosis. Less severe but still symptomatic
cases of arthrofibrosis after ACL surgery, with various de-
grees of restricted knee motion and stiffness, are more
common in clinical practice. Patients desire a normal knee
postoperatively, and therefore, the goal is to restore fiall
extension (including hyperextension as compared with the
oppesite normal knee). Therefore, arthrofibrosis has been
defined as any symptomatic limitation in knee motion
compared with the opposite normal knee [30],

The morbidity associated with a milder loss of knee
extension is not well addressed in the literature, Although
knees with arthrofibrosis are usually stable by all objec-
tive criteria, patients are scldom completely satisfied with
their knee fimction on resumption of daily activities
and/or sports. Patients who fail to obtain full knee exten-
sion after major ligament surgery experience anterior
knee pain, swelling after prolonged standing or walking,
crepitus on terminal extension, stiffness, impaired quadri-
ceps muscle strength, altered gait pattern, slower progress
in rehabilitation, decreased knee function, and difficulty
returning to their desired level of activity [14]. Arthrofi-
brosis of any type is particularly bothersome to an athlet-
jcally active individual because of persistent knee pain
and quadriceps fatigue with sporting activities,

Loss of knee extension is a definite impairment to knee
function and is subjectively distressing to the patient.
Most surgeons believe that flexion contractures of greater
than 10° are unacceptable. However, in our opinion, any
degree of postoperative flexion coniracture of the knee is
undesirable, The belief that some "minor” degree of ex-
tension loss is acceptable as long as the patient has & sta-
ble knee and is able to play sports is the main reason we
believe that many patients still do not consider their knee
normal despite having achieved their postoperative goals.

If full symmetrical hyperextension of the knee is not
achieved after surgery, then there is a reason to believe
that “something” is preventing this. Since the normal
ACL fits perfectly in the notch only during full hyperex-
tension, any loss of knee hyperextension after surgery
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must be from a misfit of the reconstructed ACL in the in~
tercondylar notch or fiom secondary contracture of the
posterior knee structures. If cither one of these problems
is allowed to develop postoperatively, it is difficult to re-
store the knee to normal in the future. Our goal at surgery,
therefore, should be to place the ACL graft in a precise lo-
cation so that the original anatomy of the ACL can be re-
stored, a symmetrical knee hyperextension with good sta-
bility can be obtained, and the knee is given a chance to
become nommal again.

When the ACL graft is accurately placed at surgery, a
full ROM including hyperextension can be and should be
obtained. There is some concern among surgeons that al
lowing or encouraging full knee extension postoperatively
may lead to excessive stress on the graft with posgsible long -
term laxity developing. Unfortunately, this misconception
has led many surgeons to believe that full extension of the

* knee after surgery (especially if the opposite knee extends
beyond 0°) is undesirable. Recently, Rubinstein et al. [18]
have reported that restoring and maintaining immediate
full hyperextension after ACL reconstruction does not ad-
versely affect the ultimate stability of the knee,

The treatment of any type of arthrofibrosis of the knee
can be a frustrating problem for the patient, the surgeon,

and the physical therapist [2]. The patient should be seen
frequently in the clinic throughout the treatment period by
both the surgeon and the physical therapist so that the de-
gree of improvement can be assessed and the subsequent
management plan continued. The patient needs to be co-
operative, highly motivated, and patient while being
treated for this difficult problem. Patients should be fully
educated regarding the total management plan, the suc-
cess rate, and the prognosis for the ultimate functional sta~
tug of the knee after the procedure.

Arthrofibrosis of the knee represents a wide continuum
of pathology, and a thorough understanding of this dis-
abling condition and a systematic approach to its manage-
ment are required to obtain a satisfactory functional re-
sult. The most effective method of treating arthrofibrosis
is preventing its occurrence by appropriate timing of sur-
gery until full ROM is obtained preoperatively and by
early postoperative extension exercises. In recent years,
ROM prablems have been minimized by improved surgi-
cal technique and perioperative rehabilitation programs.
The goat in ACL surgery is to enable patients to return to
a state of full functional activities without compromising
long-term stability and function of the knee with minimal
or no complications. '
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