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Purpose: To assess the results of arthroscopic adhesiolysis for arthrofibrosis of the knee and to investigate possible prognostic factors.
Materials and Methods: Among the patients who developed arthrofibrosis after knee joint surgery, 68 patients who underwent arthroscopic
adhesiolysis and were available for at least one-year follow-up were evaluated with regard to the Lysholm knee score, International Knee
Documentation Committee (IKDC) subjective knee score, patient satisfaction, and range of motion (ROM) of the knee. The influence of possible
prognostic factors including the cause of arthrofibrosis, duration of disease, and age of the patient on the postoperative ROM was analyzed.
Results: Sixty-one patients (89.7%) obtained an average increase of 48.6° in ROM; however, the remaining seven patients (10.3%) did not show
any increase at the final follow-up. The Lysholm knee score and IKDC subjective knee score increased significantly at the final follow-up. Patient
satisfaction was high or very high in 89.7% of the patients at the final follow-up. There was no association between the cause of arthrofibrosis and
the increase in postoperative ROM. The duration of disease was significantly related to the postoperative recovery of ROM. Age had no significant
influence on the postoperative recovery of ROM.
Conclusions: We believe that arthroscopic adhesiolysis is effective for the treatment of intraarticular arthrofibrosis. In particular, the duration of the
disease had significant influence on the postoperative outcome.
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Introduction
Range of motion (ROM) loss is one of the most serious sequelae
of fractures and soft tissue injuries around the knee and knee
surgery. Pyogenic infection, prolonged postoperative immobility
of the knee, and improper rehabilitation can result in an ROM
deficit, but soft tissue damage and adhesions around the knee
after a distal femoral fracture are responsible in most cases1,2).
Open surgery (quadricepsplasty) was undertaken frequently for
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arthrofibrosis of intraarticular or extraarticular origin in the past;
however, it is a high-risk procedure that requires long rehabilitation and postoperative immobilization. Recently, the advent of
arthroscopic ligament reconstruction techniques and accelerated
rehabilitation programs has contributed to the reduced incidence
of postoperative knee stiffness. Moreover, gentle manipulations
under anesthesia and arthroscopic adhesiolysis have become
accepted as viable treatment modalities for arthrofibrosis of the
knee3-8). Arthroscopy allows the visualization of intraarticular
structures without the need for a joint incision during adhesiolysis, facilitates early rehabilitation, and decreases the risk of
surgery and postoperative complications. Thus, arthroscopic
adhesiolysis can be an effective treatment method for patients
with a ROM deficit caused by intraarticular adhesions after knee
surgery.
The purpose of the current study was to investigate the relationship between the outcomes of arthroscopic adhesiolysis and the
possible prognostic factors including the cause and duration of
the disease and age in patients with arthrofibrosis of the knee.
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Materials and Methods
Of the 76 patients who underwent arthroscopic adhesiolysis for
knee stiffness between June 2003 and June 2009, 68 patients with
arthrofibrosis of an intraarticular origin were included in this
study. The study was conducted with Institutional Review Board
approval and the minimum follow-up period was one year. The
indications for surgery were types 3 and 4 arthrofibrosis that
are characterized by the presence of a loss of flexion and patella
infera, according to the classification proposed by Shelbourne et
al.9).
Anteromedial and anterolateral portals that are commonly used
for arthroscopic knee surgery do not allow accurate visualization
in cases of arthrofibrosis due to intraarticular adhesions, and
may cause meniscal damage during the insertion of an obturator. Accordingly, we used a superolateral portal as the initial
viewing portal for arthroscopic adhesiolysis in our patients. An
approximately 5-mm incision was made at the junction of the
superior border and the lateral border of the patella. A Wissinger
rod was inserted into the suprapatellar pouch and advanced
superiorly, inferiorly, and medially to release the intraarticular
adhesions. Subsequently, an anterolateral portal was established
for the insertion of an arthroscope, and the released adhesions in
the suprapatellar pouch and other intraarticular adhesions in the
lateral gutter were debrided using an arthro-care and a motorized
shaver introduced through the superolateral portal (Fig. 1). Then,
an anteromedial portal was created, through which an arthrocare and a motorized shaver were inserted for debridement of the
remaining adhesions in the medial gutter and the medial aspect
of the suprapatellar pouch. During the procedure, the remaining
adhesive and fibrosis tissues in the intercondylar notch of the femur and infrapatellar fat pad were removed. The principle of the
lysis was to remove the adhesive fibrosis tissues in the suprapatellar pouch, intercondylar notch of the femur, and infrapatellar
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fat pad, and around the patella as much as possible to facilitate
normal patellar tracking. When the extent of lysis was considered
sufficient, gentle manipulations of the knee were performed with
the goal of obtaining ≥140o of flexion until resistance was felt by
the surgeon to prevent further complications, such as a fracture.
Utmost care was taken to achieve normal ROM as much as possible by repeating extension and flexion motions.
From the first postoperative day, if the pain decreased, joint
exercises using a continuous passive motion device were started
taking effort to obtain full ROM as much as possible. Patients
were instructed to perform passive/active flexion/extension exercises on the bed when the device was not in use. Quadriceps
femoris strengthening exercises and active/passive joint exercises
were continued for a minimum of three consecutive months.
Follow-up examinations were performed at 2 weeks, 3 months,
6 months, and 12 months after surgery, and every six months
thereafter. The mean follow-up period was 17.8 months (range,
13 to 57 months). The Lysholm knee score, International Knee
Documentation Committee (IKDC) subjective knee score, and
patient satisfaction were assessed. The influence of possible prognostic factors including the cause of the arthrofibosis, duration
of disease, and age on the postoperative ROM was analyzed on
an outpatient basis during the follow-up period. The ROM was
measured using a goniometer in 1o increments: one arm of the
goniometer was placed along the greater trochanter and the lateral epicondyle of the femur and the other arm was aligned with
the fibular head and the lateral malleolus of the fibula.
Statistical analysis was done using SPSS ver. 12.0 (SPSS Inc.,
Chicago, IL, USA). The Lysholm knee score, IKDC subjective
knee score, and ROM were assessed using paired sample t-tests.
The relationship between the prognostic factors and the postoperative ROM was assessed using independent sample t-tests. A
p<0.05 was considered statistically significant.

Fig. 1. (A) Severe adhesion around the
patellar fracture site. (B) The adhesion is
debrided using a motorized shaver.
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Results
The study population consisted of 57 males and 11 females.
Their mean age at the time of surgery was 39.3 years (range, 17
to 64 years), and the mean value for each gender group was also
39.3 years for males (range, 17 to 61 years) and females (range,
23 to 64 years). The most common cause of arthrofibrosis was a
fracture around the knee in 43 patients (type II in 25 and type IV
in 18). Other causes included a ligament injury in 14 patients (type
III in 8 and type IV in 6) and an infection or a meniscus injury in
11 patients (type III in 6 and type IV in 5) (Table 1).
The mean degree of preoperative flexion contracture was 16.0o
(range, 11o to 60o) and the mean range of further flexion was
77.6o (range, 26o to 108o). At two weeks after surgery, the mean
flexion contracture was 10.5o (range, 0o to 35o) and the mean
range of further flexion was 102.3o (range, 43o to 135o). At the
last follow-up, the mean flexion contracture was 8.2o (range, 0o to
20o) and the mean range of further flexion was 118.4o (range, 60o
to 135o) (Table 2). Statistical significance was found in the mean
increase in ROM (48.6o) from the preoperative value of 67.6o to
the last follow-up value of 116.2o (p=0.000) (Table 3). Notable
improvement in the ROM was observed regardless of the cause

Table 1. Causes of Arthrofibrosis of the Knee
No. of
patients

Cause

Classification
Type 3 Type 4

Fracture around knee

43

25

18

Ligament injury

14

8

6

Sequela of infection, meniscus injury, etc.

11

6

5

of the arthrofibrosis (fracture around the knee, ligament injury,
and knee infection, meniscus injury, etc.) and the mean ROM
increase was not significantly different among the three groups
when they were divided according to the cause (Table 4).
There were significant increases in the mean Lysholm knee
score from 64 points (range, 30 to 86 points) preoperatively to 87
points (range, 39 to 100 points) at the last follow-up (p=0.000)
and in the mean IKDC subjective knee score from 51 points
(range, 26 to 63.2 points) preoperatively to 76 points (range, 40.2
to 93.1 points) at the last follow-up (p=0.000) (Table 3). The level
of patient satisfaction at the last follow-up was high or very high
in 89.7% of the patients.
The mean increase in ROM at the last follow-up was higher in
patients with <7 months of duration of disease (46 patients, 58.4o
[range, 35o to 105o]) than in patients with ≥7 months of duration
of disease (22 patients, 41.7o [range, 20o to 85o], p=0.026).
The mean increase in ROM at the last follow-up was 45.9o
(range, 35o to 105o) in 31 patients who were ≤40 years of age and
52.7o (range, 20o to 100o) in 37 patients who were >40 years of
age, indicating that there was no significant relationship between
age and the postoperative ROM (p=0.873).
There was no increase of ROM in 7 patients (10.3%) at the last
follow-up, and one of these patients (1.5%) exhibited a loss of
ROM. No postoperative complication was observed except for
one case of wound infection.

Discussion
The currently available treatment options for arthrofibrosis of

Table 3. Summary of Range of Motion and Knee Scores
Table 2. Degrees of Flexion Contracture and Flexion

Preoperative

o

Average ( )
Preoperative

Postoperative
(2 wk later)

Postoperative
(Final follow-up)

Flexion contracture

16.0

10.5

8.2

Flexion

77.6

102.3

118.4

Postoperative
p-value
(Final follow-up)

Range of motion

67.6

116.2

0.000

Lysholm knee score

64

87

0.000

IKDC subjective knee score

51

76

0.000

IKDC: International Knee Documentation Committee.

Table 4. Summary of Preoperative Factors and Postoperative Outcomes
Factors

Average (o)

p-value

Preoperative

Postoperative (Final follow-up)

Fracture around knee

69.3 (10.7−79.0)

117.4 (1.8−119.2)

0.000

Ligament injury

58.0 (11.5−68.5)

107.5 (3.0−110.5)

0.000

Sequela of infection, meniscus injury, etc.

73.6 (11.7−84.3)

123.5 (2.9−126.4)

0.000
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the knee include knee manipulations4), quadroplasty10-13), and arthroscopic adhesiolysis5,8,9,14-16). In particular, arthroscopic lysis of
adhesions has been reported as a minimally invasive procedure
with low morbidity and good results5,15,17). Unfortunately, the procedure is technically challenging and can be especially difficult to
perform in the initial phase of surgery due to joint space narrowing and adhesions7,8).
On the other hand, the procedure allows for intraoperative
visualization of intraarticular lesions; thus, we could intraoperatively examine lesions within the joint, such as anterior/posterior
cruciate ligament injuries and meniscal damage, during the procedure in this study. Arthroscopic adhesiolysis is advantageous
in that it produces low morbidity, facilitates early joint motion,
and requires minimal incisions, although its use is limited to
knee stiffness of intraarticular origin and complete healing may
be hindered due to remaining extraarticular adhesions. Therefore, adhesiolysis produces limited improvement in cases of knee
stiffness combined with surrounding soft tissue damage. Studies have shown that arthroscopic adhesiolysis is more effective
for obtaining gain in flexion than extension of the knee14). Our
results were in agreement with those reports: knee flexion and
flexion contracture increased by 40.8o and 7.8o, respectively, at
the last follow-up. Moreover, we believe that parapatellar release,
manipulation under anesthesia, and continuous passive joint motion exercises after surgery contributed to the improvement of
symptoms even though posterior joint capsule release for flexion
contracture was not conducted.
According to a study by Nicoll18), surgical intervention should
be considered for arthrofibrosis if ≥70o of knee flexion is necessary for the patient’s work or lifestyle or if flexion is not improved
to ≥70o with brisement force following several months of physical
treatment. In our study, the need for adhesiolysis was determined
according to the criteria suggested by Nicoll18), and ≥10o of extension deficit, ≥25o of flexion deficit, restriction of patellar movement, and difficulty with daily living activities were also considered as indications for the operation.
Regarding the timing of adhesiolysis, Cosgarea et al.19) reported
that flexion/extension gains and functional outcomes were satisfactory when the procedure was performed within six months
after the prior surgery. In our study, the outcomes of adhesiolysis
were better when the procedure was performed within seven
months after the injury, which is because quadriceps femoris
muscle shortening resulting from contracture of the muscle
worsens over time after arthrofibrosis.
Postoperative care is crucial for the successful outcome of arthroscopic adhesiolysis. For example, an ROM gain may be lost
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due to a prolonged period of immobility caused by postoperative
pain. In our study, no evidence of improvement in ROM was
observed at the last follow-up in seven patients (10.3%), which
we attributed to the difficulty of performing proper postoperative
care in these patients due to the presence of pain. Noyes et al.20)
reported that manipulations under anesthesia after arthroscopic
adhesiolysis resulted in improvement in ROM. In our study, passive flexion/extension exercises were performed for the day and
continuous passive motion exercises were additionally carried out
during the early postoperative rehabilitation period, and these
were progressively replaced by active exercises. Considering that
the patients who started passive joint exercises immediately after
surgery could better maintain their ROM gain, it seems desirable
to initiate passive exercises immediately after surgery depending
on the patient’s tolerance.
The limitations of this study include those inherent in retrospective studies, and the small number of cases involved, especially cases with ligament surgery, knee infection, and meniscal
injury. Therefore, we think that the clinical outcomes of arthroscopic adhesiolysis for arthrofibrosis of the knee need to be
further investigated in studies involving large study populations.

Conclusions
Arthroscopic adhesiolysis can be effective for the treatment of
intraarticular arthrofibrosis of the knee. In particular, the duration of disease was related to the treatment outcomes.
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