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ABSTRACT

Introduction: Arthrofibrosis is a debilitating complication of loss of motion after ACL reconstruction
following ACL injury with a reported incidence of 2% to 35%. Delayed ACL reconstruction has been the
chosen management based on the suggestion from some studies of the risk reduction in developing
arthrofibrosis and decreased range of motion (ROM) postoperatively.

Case Presentation: A 51-year-old female presented with complaints of pain, stiffness, and decreased
range of motion following a knee ligament reconstructive arthroscopy of her right knee. After unsuccessful
rehabilitative management, the patient underwent additional surgical repairs. Following the surgery, a
fibrous thick scar tissue located at the suprapatellar pouch and mainly over the medial and lateral gutter
was observed, in which an adhesiolysis was performed during the arthroscopic procedure. Passive range of
motion of the affected knee was checked intra-operatively, showing the knee to be able to fully extend and
flexed passively comparable to non affected knee. An intensive physiotherapy and continuous passive
motion were begun immediately post-operatively. A 33-year-old male sustained an isolated complete tear
of the left knee anterior cruciate ligament. An arthroscopy ACL single bundle reconstruction surgery with
patellar tendon bone graft was done four weeks after the injury. Intraoperative was uneventful. Each end of
graft was stitched together with a high strength of non-absorbable suture. Graft fixations used bio
absorbable screws and loaded with extracortical buttons. After post operation, patient was observed to be
able to perform full active knee extension. The patient was very compliant to rehabilitation program and
also performed the exercises at home. However, on clinic follow-up, the patient started to gradually loss
his active full extension and on subsequent visit further affected his passive full extension (10 degrees
extension lag) at 4 months post operation. Regional examination showed diffused firm swelling over the
anteromedial aspect of the knee just above the medial joint line that was very tender. An intensive
physiotherapy and continuous passive motion were begun immediately post operatively.

Result: In the first patient, the functional outcome score showed improvement at the time of final follow-
up, as well as the average pain scores. This case report emphasized on the importance of early recognition
as well as assessment by the orthopaedic practitioners of arthrofibrosis as a complication of ACL
reconstructive surgery is the key point in reducing the long-term morbidity caused by the condition in
patients unable to regain flexibility at the expected rate after injury or surgical treatment. Rehabilitation
protocols should mainly stress on early motion, rapid return of quadriceps function and excursion, and
patella mobilization. The second patient, functional outcome was measured with KSS to assess pain and
function after arthroscopy. The functional outcome score showed improvement from 68 points pre-
operatively to 86 at the time of final follow-up. The average pain scores improved as well from 30 points
pre-operatively to 41 at the time of final follow-up.

Conclusion: Arthrofibrosis following ACL reconstruction represents a broad continuum of abnormalities,
and hence a thorough understanding of the condition and a comprehensive approach to its management is
of importance to achieve a functional result.
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INTRODUCTION

Arthrofibrosis is a debilitating
complication of loss of motion after ACL
reconstruction following ACL injury with a
reported incidence of 2% to 35%.% It is a
multifactorial ~ condition, involving a
combination of mechanical and biologic
factors, which some of them being surgical
technique, timing of surgery, and prolonged
immobilization. While early recognition is
likely to be the most important intervention,
treatment ranges from prevention and
frequent supervised physical therapy to
surgical  procedure.  Delayed  ACL
reconstruction has been the chosen
management instead of the acute one due to
the suggestion from some studies of the risk
reduction of developing arthrofibrosis and
decreased range of motion (ROM)
postoperatively. However, other studies
from Wasilewski et al and Bottoni et al in a
randomized controlled trial of patients
undergoing ACLR with hamstring graft beg
to differ. The studies resulted in no
significant difference in extension or flexion
loss comparing surgery within 21 days of
injury to surgery after 6 weeks. In most
cases the patient with postoperative limited
range of motion has poorer function on
activity daily living. While the treatment of
arthrofibrosis can be quite bothersome to the
patient as well as to the orthopaedic
surgeon, a thorough understanding of the
condition and a comprehensive approach to
its management is of importance to achieve
a functional result.

CASE REPORT
Patient-1
History and Examination

A 51 vyear-old female came to
polyclinic of Sanglah General Hospital with
complaints of pain and stiffness on the right
knee after undergoing knee ligament
reconstruction surgery since three months
before admission. Patient had a history of
falling in the bathroom with the right leg
withstanding her body, in which she was
undergoing ACL+MCL  reconstruction
surgery for being diagnosed with tears of

MCL and ACL of his right knee as well as
tears of meniscus. Reconstruction surgery
was done three weeks after the injury. ACL
and MCL reconstruction were performed
arthroscopically with anatomical single
bundle reconstruction with hamstring graft.
The hamstring graft was taken from the
ipsilateral semitendinosus and gracilis
tendon prepared into two-strand graft with
length of 28 cm and diameter of 0.8 cm.
Each end of graft was stitched together with
a high strength of non-absorbable suture and
fixated with 9 x 25 mm bio absorbable
screws. Post-operative follow-up showed
that patient was able to perform full active
knee extension. Rehabilitation started
immediately post-operative where the
patient’s knee was put on full extension
with the help of a pillow under the ankle.

On post-operation day one, active
ROM exercises were taught to patients,
including ankle pump exercise, passive
quadriceps strengthening, straight leg raised,
patella mobility and knee active-assisted
ROM exercise. The knee was kept in full
extension except during ROM exercises.
The patient was allowed to weight-bear
because there was no concomitant meniscal
repair procedure done. She was very
compliant to rehabilitation program and also
performed the exercises at home.

Post-operative  follow-ups  were
scheduled starting from week 2. The range
of motion was examined every follow-ups.
The patient was observed to start to
gradually loss her active and passive full
extension beginning in 3 months follow up
from 5° to 10° extension lag, in which she
was then planned to undergo aggressive
rehabilitation. However, in 2 weeks of
rehabilitation, the patient’s current condition
didn’t progress well. Thus, the patient
underwent manipulation under anaesthesia
(MUA), before debridement arthroscopy
was performed. The patient’s knee was
initially unable to be fully extended, but
then the passive range of motion progressed
from 10° to 120°. Her flexion was almost
equal compared to opposite knee. And there
was a lack of extension in her right knee.
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In durante-op, a fibrous thick scar
tissue located at the suprapatellar pouch and
mainly over the medial and lateral gutter
was observed, with a meniscus tear as well.
There was no loose body or cyclope lesion
found. Adhesiolysis was performed during

the arthroscopic procedure. Passive range of
knee motion was checked intraoperatively,
which showed the knee to be able to be
fully-extended and flexed passively

comparable to non affected knee.

Patient-2
History and Examination

Figure 1. Debridement of adhesions has performed on the right knee

Figure 2. Left knee X-ray with Insall-Salvati Ratio 1,2 following ACL Reconstruction

A 33-year-old male sustained an
isolated complete tear of the left knee
anterior cruciate ligament. An arthroscopy
ACL single bundle reconstruction surgery
with patellar tendon bone graft was done
four weeks after the injury. Intraoperative
was uneventful. Each end of graft was

stitched together with a high strength of
non-absorbable suture. Graft fixations used
bio absorbable screws and loaded with
extracortical buttons. After post operation,
patient was observed to be able to perform
full active knee extension. The patient was
very compliant to rehabilitation program
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and also performed the exercises at home.
However, on clinic follow-up, the patient
started to gradually loss his active full
extension and on subsequent visit further
affected his passive full extension (10

degrees extension lag) at 4 months post
operation. Regional examination showed
diffused firm swelling over the anteromedial
aspect of the knee just above the medial
joint line that was very tender.

Figure 2. Left knee MRI from axial. Sagittal, and coronal view showed there is an Arthrofibrosis following ACL Reconstruction

Before  diagnostic  arthroscopy
procedure was done, manipulation under
anaesthesia (MUA) was performed. His
knee was initially unable to be fully
extended. The range of motion passively
was from 10° to 140°. His flexion was
almost equal compared to opposite knee.
From arthroscopy diagnostic we found thick
scar tissue located at the suprapatellar
pouch. Debridement of adhesions was
performed  during the  arthroscopic
procedure which then range of knee motion
was checked intraoperatively, showing the
knee to be able to be fully-extended and
flexed passively comparable to non-affected
knee.

An intensive physiotherapy and
continuous passive motion were begun
immediately post operatively. Functional
outcome was measured with KSS to assess
pain and function after arthroscopy. The
functional outcome  score  showed
improvement from 68 points pre-operatively
to 86 at the time of final follow-up. The

average pain scores improved as well from
30 points pre-operatively to 41 at the time of
final follow-up.

DISCUSSION

Arthrofibrosis was first described by
Luck as the loss of range of motion
secondary to intraarticular scar tissue
formation. While Hughston in 1985
described three types of this condition,
including fibrosis in the intercondylar notch;
secondary fibrosis of the supra-patellar
pouch; and fibrosis in the lateral and
supracondylar area, which subsequently was
described by many orthopaedists as limited
range of motion from intraarticular and
extraarticular  fibrosis after open and
endoscopic procedures.” The etiology of
arthrofibrosis is multifactorial. Potential
causes involving a combination of
mechanical and biologic factors, include:
surgical technique, timing of surgery,
prolonged immobilization, rehabilitation,
additional ligamentous surgery, meniscal
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reflex
complex

repair  procedures, infection,
sympathetic  dystrophy, and
regional pain syndrome.”*3
Arthrofibrosis can  occur after
surgical as well as nonsurgical injury to the
knee, which is usually associated with both
extension and flexion loss. While graft
placement anterior to the native ACL
insertion on the tibia results in impingement
on the roof of the intercondylar notch in
extension, lateral placement on the tibia
produces impingement on the lateral wall of
the intercondylar notch. Furthermore,
placement too far anteromedially has been
shown to limit flexion. Most importantly, on
the femoral side, the most common error is
graft placement too far anterior, which
causes excessive strain on the graft, leading
to limited flexion and potential graft
failure.”3 Meanwhile, the role of timing of
surgery as one of the risk factors of
arthrofibrosis remain controversial. The
landmark study by Shelbourne et al is the
primary source for the recommendation to
differentiate acute from delay ACL
reconstruction (ACLR) following an acute
rupture by at least 3 weeks delay from initial
injury.1® The study reviewed 169 young
athletes after acute ACLR, which had the
results of statistically significant increased
incidence of arthrofibrosis in patients whose
ACL ligament reconstruction was done
within 1 week of injury (P<0.05) compared
to those of patients’ ACL reconstruction had
been delayed by >3 weeks. Other study by
Harner et al also found a 37% rate of
postoperative motion loss after acute ACLR
(16 of 43 patients) versus 5% after chronic
reconstruction.!* While Wasilewski et al
evaluated 87 patients who underwent
reconstruction for ACL injury at the acute
(<1 month), subacute (1 to 6 months), and
chronic (>6 months) stage. However, these
studies were retrospective, and other studies
have indicated surgical timing as less of an
effect to the occurrence of arthrofibrosis.™®
Mayr et al retrospectively reviewed
a cohort of 156 patients with post-operative

effusion and swelling and development of
arthrofibrosis, rather than the timing of
surgery.’®*  The rationale for acute
reconstruction is that if the surgery is
performed within the first few days after the
injury, the surgical trauma itself will blend
into the trauma from the injury. In contrast,
a slightly delayed operation when healing is
already underway may result in a second hit,
due to surgical trauma, resulting in an
increased risk for arthrofibrosis. A level 1I-
of-evidence study of Erikkson et al stated
that acute reconstruction did not result in
increased stiffness.!” The acute group had
better one leg hop tests, Dbetter
improvements within the subscales pain,
symptoms and quality of life in KOOS, and
better outcomes regarding how the knee
affected their activity level at 6 months.
Additionally, the acute group was not
inferior to the delayed group in any
assessment. These findings are supported by
the systematic review by Andernord et al.8
Immobilization may seem to allow
ligamentous  healing;  however, the
functional result and load to failure for the
healed ligament is poor.’ In 1991,
Shelbourne et al reported the incidence of
arthrofibrosis was decreased by early active
and passive knee extension, progressive
physical therapy and appropriate surgical
timing. Shelbourne et al and other
orthopaedists subsequently showed that
early controlled motion and weight bearing
beginning on postoperative day one, as well
as supervised physical therapy with
progression of weight bearing, resulted in
better range of motion in the early
postoperative period.°

As for the classification of
arthrofibrosis, various orthopaedists have
extensively  described and classified
arthrofibrosis and recommended treatment
parameters. Shelbourne et al interpreted
arthrofibrosis as any loss of knee motion
compared with the normal contralateral
knee that is symptomatic, which then
subdivided arthrofibrosis into four types

arthrofibrosis and  found  significant based on severity of motion loss to assist in
correlations  between  knee irritation,  determining the appropriate treatment
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(Table 1).1* A severe form of arthrofibrosis
that results in shortening of the patellar
tendon and patella baja has been described
by Paulos et al who termed this type of
arthrofibrosis as infrapatellar contracture
syndrome (IPCS), divided into three stages:
(1) the prodromal stage from 2 to 8 weeks,
which responded best to active intervention;
(2) the active stage from 6 to 20 weeks; and
(3) the burned-out stage.®

Table 1. Type Of Arthrofibrosis Based On Motion Limitation
(by Donald Shellborne)

Type | Extension Flexion Loss

Loss

1 < 10° loss Normal flexion

2 > 10° loss Normal flexion

3 > 10° loss >25° loss with tight patella

4 > 10° loss >30°, patella infera with marked

patellar tightness

The term arthrofibrosis describes a
wide spectrum of conditions, which
ultimately result in motion loss. Fullerton
and Andrews?! first reported hypertrophy of
the ACL graft and protrusion of bone at the
tibial attachment site. Jackson and
Schaefer'? further characterized this finding,
now known as “cyclops syndrome,” as
extension loss after ACL reconstruction
caused by a mechanical block from
hypertrophic fibrous tissue attached to the
tibial insertion point of the ACL graft
(Figure 1), which is the impingement on the
top of the notch and graft hypertrophy with
fibrous tissue proliferation resulting from a
repetitive trauma of graft against bone
caused by anterior graft placement.

Infrapatellar contraction syndrome
(IPCS) is another clinical finding of
arthrofibrosis, manifesting as significant
reduction of both flexion (>25°) and
extension (>10°) with an associated
decrease in patellar mobility, characterized
as patellar entrapment.> Paulos et al'®
stratified patients with IPCS into prodromal,
active, and residual stages. A patient in the
prodromal stage demonstrates periarticular
inflammation and edema, quadriceps
weakness and lag, poor knee extension,
painful ROM, and tenderness over the

patellar tendon with a decrease in patellar
excursion. A patient in the active stage

shows a dramatic decrease in patellar
mobility, marked quadriceps atrophy,
worsening knee motion, and fat pad

induration with a rigid patellar tendon. A
patient in the residual stage presents with
peripatellar and retinacular tissues that are
more supple than in the active stage, with
resulting marked quadriceps atrophy and
loss of knee flexion and extension. The
critical component of the residual stage is
the progression of patellofemoral arthrosis
and patella infera (Figure 2).13

Figure 1. Cyclops lesion (arrow) located anterior to the
intercondylar notch. (Reproduced with permission from Ahn
JH, Yoo JC, Yang KS, Kim JH, Wang JH:mSecond-look
arthroscopic  findings of 208 patients after ACL
reconstruction. Knee Surg Sports Traumatol Arthrosc
2007;15:242-248.)

Prevention, as important as that of
other diseases, is the most effective choice
of avoiding the debilitating consequences of
motion loss after knee ligament injury and
surgery. Improved postoperative
rehabilitation protocols, including the use of
immediate passive and progressive active
ROM, have addressed the harmful
consequences of prolonged immobilization
(Figure 3). After determining the patient’s
clinically significant arthrofibrosis, using
the criteria established by Shelbourne9, the
type of arthrofibrosis present need to be
classified.
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)

A B
Figure 2. Lateral radiographs demonstrating patella infera after patellar tendon repair. The Blackburne-Peel index is shown on
presentation (A/B = 0.62) (A) and after gait retraining and quadriceps reactivation (A/B = 1.18) (B).

There are several references with
parameters of motion to achieve and their
time period to achieve motion goals (Table
2).! Shelbourne® has reported recently on
surgical treatment of arthrofibrosis by his
classification. Type 1 patients underwent
simple cyclops excision at the base of the
ACL graft until it fit in the notch without
any impingement with the knee in full
extension. Type 2 patients involved
resection of the anterior scar, extra-synovial
scar anterior to the proximal tibia, and a
thick layer of tissue over the ACL graft,
which additionally, further notchplasty was
performed to ensure no  residual
impingement existed. An adequate space
between the ACL graft and the notch was as
well achieved intraoperatively. Type 3
patients underwent resection of the scar
between the fat pad and the patellar tendon
and proximally both medially and laterally
to the tendon insertions to free the patella
and patellar ligament, A blunt probe was
used to establish the plane of the patellar
tendon and the scar tissue to be resected.
The arthroscopic scar resection included
removal of scar tissue distal to the upper
tibia and anterior to the horns of both
menisci. Once the anterior tibial and
retropatellar tendon scar tissue were
resected, the fibrotic capsule was excised up
to the vastus medialis obliquus and the

vastus lateralis tendon insertions to free the
patella and the patellar tendon. While graft
placement was then analyzed to be too far
anteriorly, the anterior fibers of the graft
were resected and notchplasty was
performed laterally and anteriorly to enable
the graft to fit into the intercondylar notch to
achieve full extension. Additional medial
and lateral scar resection was required for
Type 4 patients to completely release the
patella and patellar tendon. It is necessary
for patients with Type 3 and 4 arthrofibrosis
to be performed a knee manipulation after
the scar resection to achieve full flexion
(Table 3).1°

Several author (K.E.D.) advocates
two additional preventive measures after
surgical  treatment of  symptomatic
arthrofibrosis. First, the intraoperative and
postoperative use of steroids transitioning to
NSAIDs to help prevent recurrent
arthrofibrosis.1 Secondly, the patients were
to placed in a full-cylinder cast in full
extension postoperatively, which is bivalved
to allow intermittent (4 to 5 times a day)
flexion range of motion (ROM) starting the
first postoperative day. This is continued for
the first 2 weeks, keeping the cast on
between ROM sessions, where the cast is
worn only at night to prevent development
of recurrent flexion contracture overnight.
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In the immediate postoperative
motion, intraarticular drains are essential to
reduce the potential complication for
haemarthrosis. Early motion; including
CPM, cryotherapy, and regional pain
management techniques, such as femoral
nerve block or an indwelling epidural
catheter, should all be done. Daily physical
therapy for patella mobilization, joint
motion, and recruitment of the quadriceps is
indicated, often for the first few weeks.
There is often a biphasic improvement in
joint motion, with immediate postoperative
motion decreasing over the next 7 to 10
days in the early inflammatory phase of

healing. As the warmth and inflammation
fade, motion can again regained. Oral
corticosteroids, in a high-dose tapered
course over 3 to 4 weeks, can be of
significant  benefit for patients with
significant post release inflammation.
Because of the significant cortical defect
created just distal to the tibial tubercle by
the Delee osteotomy, even when grafted,
these patients require long-term protection
with crutches and a hinged brace, often up
to 12 weeks postoperatively. This area is
also prone to stress reactions or stress
fractures if the patient returns to running,
even after complete healing.*

POD 0-7 - CPM (0°-90°) = Quadriceps isometric strengthening
- WBAT in ACL brace (-5%) = Patellar mobilization
® » Cryotherapy
o
=
[
2
5 Week 1-3 Consider - Treat infection or CRPS
H « Infection .| - Continue progressive ROM, quadriceps
Q - CRPS strengthening, patellar mobilization
= Error in technique « Check radiographic screw placement
T WEN NN DN NN NEN SN BEN RN BN DEN NN BN GND BN BEN BEN NN BEN BEN DN BN BEN BEN BEN BEN NN GEE BEN BN BES BN e e
] Focused flexion and extension therapy
Flexion exercise program
Week 4 Flexion loss »| - Rolling stool exercises
= Towel pulls
- Gentle manipulation under anesthesia Pr—
Extension exercise program
Extension loss 7 Jawelrolls —
- Dynamic extension splinting
= Extension casting
Week 6 Flexion loss Arthroscopic management
= Suprapatellar pouch = Arthroscopic débridement
- Pateliofemoral joint = Arthroscopic medial/lateral retinacular —_—
- Anterior femoral-side release
8 graft placement - Graft débridement/excision
£
=%
c
Q £ -
= xtension loss Arth i =
‘E) - Cyclops lesion D'r:s;:opcc ma:agemeng
8 - Mediallateral gutter 5 GE n er'er);o cyclops
= - Anterior tibial-side graft B et emenv( :
placement » Graft débridement/excision
Flexion and extension loss Arthroscopic management
- Intercondylar notch impingement = Notchplasty
- Anterior interval - Débridement/excision of graft
= Anterior interval release
Open intra-articular management 2
- Anterior fat pad excision Open intra-articular management
>8 weeks Failed arthroscopic management |_> - Reestablish anterior interval <« * Excision of “?‘e'°‘°p‘° ossification
- Assessment of graft isometry = Limited qu..adrlclepsplasty and
- Posterior capsular release arthroscopic débridement
Salvage procedures
| Failed open management ]—' = Osteotomy

= Arthrodesis

Figure 3. Treatment algorithm for arthrofibrosis highlighting prevention (top) and intervention (bottom) postoperatively. ACL =
anterior cruciate ligament, CPM = continuous passive motion, CRPS = complex regional pain syndrome, POD = postoperative day,
ROM = range of motion, WBAT = weight bearing as tolerated.
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Postoperative outcomes are quite
variable to interpret, given the different
classification systems, variable injury
patterns, combined surgical treatment
patterns, and different outcome measures.
There are several reports on the results of
severely arthrofibrotic knees that have
undergone multiple surgical treatments.
Millett et al'* reported on eight patients with
an average preoperative ROM of 62.5° who

underwent open debridement. After radical
open debridement (mean follow-up, 57
months), patients gained an average of 62°
of motion. However, in five of eight
patients, degenerative changes were seen on
radiographs at a mean follow-up of 57
months. All patients were able to return to
sports, but only one was able to achieve her
preinjury level of function.?4

TABLE 1 Rehabilitation Parameters for Postoperative ACL Reconstruction

Shelbourne | Full extension in 2 to 3 weeks

ROM: 0 °t0 110 °in 2 to 3 weeks

ROM: 0 °to 130 °in 5 to 6 weeks

Full ROM in 10 weeks

Noyes Full extension in 2 to 3 days, institute extension treatment program if lacking 10 ° full extension at week one

ROM: 0 ° to t20 ° at week two, gentle manipulation if not 70 °

ROM: 0 ° to 135 ° at week three; gentle manipulation if not 90 °

Minimal acceptable ROM: 0 ° to 100 ° at week four, arthroscopic debridement for hard, resistant block to passive motion

TABLE 3. Algorithm for Treatment of Arthrofibrosis

Diagnostic Criteria (Classification)
DeHaven or Shelbourne (Table 1)

ROM
R/O sepsis, RSD, other
Evaluate patient motivation

Radiographs:

Lateral knee extension
Lateral knee flexion, 30°
(Eval patellar tendon height)
AP, Notch, Sunrise

Arthrofibrosis Evaluation

Evaluate knee stability

Evaluate postoperative physical therapy

Evaluate femoralftibial tunnel placement

MR to evaluate notch and graft

Note—If operative intervention is necessary, reassess motion after every step | J
Non-operative
Stop if EUA/gentle Evaluate ROM loss Aggressive physical therapy
manipulation gains full |¢—————————| EUA 4~ | Motivation
ROM Stability of graft NSAIDS/ice/heat
Extension splints
Arthroscopy/LOA
Notchplasty/impingement Continue rehabilitation per
Visualize/palpate graft protocol
Percutaneous LOA
Resect adhesions

[

Extension loss (LAIA)

Suprapatellar LOA

Retropatellar LOA

Revision notchplasty

Minianterior arthrotomy

Anterior extraarticular scar
excision

!

Continued extension loss

Resect ACL graft if limits extension
despite adequate notchplasty

Excision posterior intraarticular
adhesions

Posteromedial arthrotomy

Posterolateral arthrotomy

Posterior capsular release

Flexion loss (Global)
Medial gutter LOA
Lateral guiter LOA
Lateral/medial retinacular
release as necessary

]

Continue flexion

Resect ACL gratft if limits flexion

Institute aggressive physical
therapy

Consider quadriceps lengthening if
unable to achieve adequate flexion
despite all of the above
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Early  assessment, and  thus,
recognition by the orthopaedic practitioners
of patients whom unable to regain flexibility
at the expected rate after injury or surgical
treatment is the key point in reducing the
long-term morbidity caused by the condition
as well as its complication. The precursor of
motion issues, which one of the many being
pain that is greater than anticipated pain,
should be an alert for the practitioners of
this particular issue.

Abbreviations: R/O, rule out; RSD, reflex
sympathetic dystrophy; EUA, exam under
anesthesia; PT, physical therapy; LOA, lysis
of adhesions.

CONCLUSION

Arthrofibrosis remains a potentially
debilitating ~ complication = of  ACL
reconstruction following an acute ACL
injury. It is a condition of multifactorial
etiology and its occurrence needs rapid
identification to initiate  appropriate
modalities of prevention and treatment,
which the initial step being the classification
of the condition into 4 types of
arthrofibrosis established by Shelbourne et
al, by which will guide one to the
appropriate treatment plan (nonoperative
and operative). The timing of surgery of
ACL reconstruction within the acute phase
(less than 3 weeks) has been shown by some
studies to have a hinger incidence of
arthrofibrosis, the studies advocated that
ACL reconstruction should be delayed until
adequate ROM is achieved (preinjury or
within 5° of full extension and more than
90° flexion), and the posttraumatic
inflammatory phase has resolved. Whereas
other studies stated that acute ACL
reconstruction can be performed safely
without an increased risk of developing
decreased range of motion, by whom the
patients undergoing acute reconstruction
within 8 days did not result in reduced ROM
compared to delayed surgery, but on the
contrary had significantly less muscle
hypotrophy in the early phase of the
rehabilitation and significantly better one

leg hop test. After surgical treatment of
arthrofibrosis,  rehabilitation  protocols
should stress early motion (particularly full
passive extension, if it was limited
preoperatively), rapid return of quadriceps

function and excursion, and patella
mobilization.
Arthrofibrosis  following  ACL

reconstruction represents a broad continuum
of abnormalities, and hence a thorough
understanding of the condition and a
comprehensive approach to its management
is of importance to achieve a functional
result.
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