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Total knee arthroplasty (TKA) is one of the most suc-
cessful orthopedic procedures [1] that reliably alleviates
pain and restores function in patients with knee osteoar-
thritis. The results are considered excellent if postopera-
tive, patients can perform a knee flexion >125o and they
have an extension deficit <5o [2]. Success rates for this
operation are high, but 3-4% of the patients who under-
went a TKA, are going to develop arthrofibrosis post-sur-
gery that can pe painful and decreases range of motion
(ROM). [3] Arthrofibrosis, defined as abnormal scarring of
the joint in which the formation of dense fibrous tissue and
tissue metaplasia prevents normal ROM [4], and drasti-
cally reduces quality of life of those affected individuals.
Prevention of knee stiffness should be started from the TKA
surgery by limiting the amount of bone resected, correct
positioning of prosthetic components with appropriate liga-
ment balancing, restoring the mechanical and anatomical
axes of the lower limb, and proper prosthesis design [5].
Psychological factors such as excessive postoperative pain,
which prevent appropriate rehabilitation treatment, as well
as poor patient motivation, should not be omitted.
Hutchinson et al has defined knee stiffness that requires
surgery, a flexion of the knee below 75o and a flexion con-
tracture greater than 15o [6].

Non-operative treatment includes pain therapy, physical
therapy and manipulation under anesthesia [7], which must
be done with great delicacy to prevent damage of prosthe-
sis components or even fractures [8]. If these options fail,
surgical treatment is required, that can be done either by
classic (open) or arthroscopic surgery [9], or in some cases
requiring revision arthroplasty [10].

In this study, were evaluated the results of arthroscopic
arthrolysis performed in patients with TKA, with knee flex-
ion below 75° or flexion contracture greater than 15° at 3
months post-TKA, after the conservative treatment
(NSAIDs and aggressive physiotherapy) failed. The main
objective was to evaluate the effectiveness of this minimal
invasive surgical technique, by ROM improvement and func-
tional outcome, assessed by Knee Society Score (KSS).The
hypothesis of our study was that arthroscopic arthrolysis
could restore an adequate range of motion and improve
functional outcome for patients with arthrofibrosis after
TKA.
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Experimental part
A retrospective review of all cases with postoperative

arthrofibrosis of the knee following total knee arthroplasty
(TKA) was performed, in the Orthopedics and Traumatol-
ogy Clinic of Cluj-Napoca, between May 2016 and Decem-
ber 2017.

The inclusion criteria for undergoing arthroscopic arthroly-
sis were knee flexion below 75° or flexion contracture
greater than 15° at 3-months post-TKA, after the conserva-
tive treatment (NSAIDs and aggressive physiotherapy)
failed. The exclusion criteria from the study were knee stiff-
ness secondary to other causes such as infection, mechani-
cal malalignment, loosening of the implants, posttraumatic
ligament instabilities or osseous lesions around the knee
(mid-shaft, distal femoral fractures, tibial plateau fractures,
patellar fractures).

Patients demographics data relevant for the study were
age, gender, body mass index (BMI), preoperative and fol-
low-ups range of motion and functional scores using the
Knee Society Score (KSS) at 1, 3 and 6 months and at 1-
year postoperative.

According to data from Table 1, in the present study were
included 6 patients of 66.5±7.66 (53-74) years old, M/F =
1/5. The average time between TKA and arthroscopic ar-
throlysis was 7.33 ± 1.86 months (5-9). The average body
mass index (BMI) of the patients was 30.89 ± 4.04 kg/m2

(26.33-36.20), two patients had a BMI under 30 kg/m2 and
four patients had BMI over 30 kg/m2. Intraoperatively the
surgical time was assessed and postoperatively, the amount
of drained blood, the hospitalization period and the compli-
cations that occurred were recorded. Preoperatively and
postoperatively (at 1, 3 and 6 months and 1-year follow-up)
the ROM and KSS were evaluated. It was further assessed
whether there was any correlation between KSS increase
at 1-year follow-up and BMI, age and the time interval be-
tween TKA and arthroscopic arthrolysis.

Therefore, patients presented with a preoperative ROM
of 62.50 ± 10.84 (45-75) and at 1-year follow-up they had a
total ROM of 101.7o ± 7.52 (90-110), with an average im-
provement of 40.83o ± 6.64 (30-45). The mean follow-up
of patients was 11 ± 4.5 months (6-18). By the last follow-
up, two patients (33.3%) were lost from evidences, at 6
months postoperatively.



REV.CHIM.(Bucharest)♦ 69♦ No. 11 ♦ 2018 http://www.revistadechimie.ro 3293

Fig. 1. Arthroscopic view of the suprapatellar
pouch (left) and lateral gutter (right) during the

arthroscopic arthrolysis of the intraarticular
adhesions with a shaver

Table 1
PATIENTS DEMOGRAPHICS AND CLINICAL DATA

The surgical steps were always performed in a system-
atic manner. Regional epidural anesthesia was performed,
and a nonsterile tourniquet was applied on the proximal
thigh. The leg was then examined for ROM. The standard
anterolateral (AL) and anteromedial (AM) portals were
performed. Examination of suprapatellar pouch was done
in knee extension and scar tissue was resected (fig. 1, left),
and any debris or loose bodies were removed. In some
cases, medial or lateral suprapatellar portals were used to
facilitate release of the patella in cases of tight patella. The
knee was then flexed to 90 degrees, possible intraopera-
tively in 4 cases, and the Hoffa fat pad was removed until a
good visualization was obtained. The prosthesis compo-
nents were also examined for loosening or malalignment.
Anterior interval release was then performed when scar
tissue or cyclops lesion were found, and the medial and
lateral gutters (fig. 1, right) were debrided, followed by loose
bodies removal if needed. Finally, it was performed a gradual
and reasonable mobilization of the knee under anesthesia
and ROM was finally assessed.

Postoperatively, each patient followed a standard reha-
bilitation program. All the patients started an intensive
course of physiotherapy postoperatively including continu-
ous passive motion (CPM), started at 6 hours postopera-
tive, for 45 minutes to 1 hour, three times a day and contin-
ued for at least one week. Also, they performed a muscular
strengthening program for reinforcement of quadriceps and
hamstrings muscles and they started early assisted weight
bearing, that was progressively converted to full bearing as
tolerated. After the patients were discharged, they contin-
ued physical therapy in a specialized rehabilitation center,
twice or three times per week, for at least 4-6 weeks post-
operative.

Statistical analyses were performed using GraphPad
Prism 6.0 for Windows. Descriptive statistics were per-

formed for all parameters, each being expressed by mean
± standard deviation and extreme values of the group. Study
groups were compared by one-way ANOVA with post-hoc
Tukey test. Pearson coefficient was used to test correla-
tions between the variables. The significance limit was
established as p <0.05.

Results and discussions
The mean surgery time for arthroscopic arthrolysis was

92 ± 20.05 min (70-120), and the average amount of blood
loss, evaluated from the drainage bags was 162.5 ± 118.8
mL (75-400). Patients were hospitalized in average 9 ±
3.48 days (5-15), being a case that required 15 days of
hospitalization due to postoperative bleeding (400 mL in
the drainage bag), which required a longer clinical follow-
up. There were no major complications following
arthroscopic arthrolysis, no cases of infection or throm-
boembolic phenomena. Instead there were two cases
(33.3%) who had a hemarthrosis at 2 weeks post-surgery
that causes pain and limitation of knee range of motion,
which required evacuation through articular puncture of
42.5 mL (35-50 mL) bloody fluid. No patient in the current
study required revision or second surgeries.

The time elapsed from total knee arthroplasty to
arthroscopic arthrolysis was 7.33 ± 1.86 months (5-9). The
literature suggests that this procedure should preferably be
performed within the first 9 months, the best results being
obtained within the first 7 months [11]. Other authors pre-
fer to perform this minimal invasive technique between 8
weeks and 6 months after physical therapy failure [12], in
these cases being correlated with a significant increase in
functional scores. After a year, the functional scores and
ROM are far inferior [11]. The advantages of this technique
are the control of postoperative bleeding and it does not
require further immobilization and under suitable pain con-
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Fig. 3. Knee functional outcome based on Knee Society Score,
preoperative and at follow-ups

Fig. 2. Flexion degree (a.) and
flexion contracture (b.) of the
patients preoperatively and at

follow-ups

trol can be started ROM recovery.
Figure 2a shows a statistically significant improvement

of flexion degree at all follow-ups compared to preopera-
tive values. In addition, significantly higher values compared
to flexion values at 1 month were seen at 6 months and 1
year. Flexion of the knee increased at 1-year follow-up at
102.5 o ± 8.21 (95-110), with an average improvement of
25.83 o ± 7.36 (15-35), significantly higher compared to
preoperative values, 76.67 o± 10.33 (65-90), p <0.001. Post-
operative, at the last follow up, all patients achieved a flex-
ion of at least 90 degrees. Moreover,  figure 3b shows a
statistically significant decrease of flexion contracture at
all follow-ups compared to the preoperative values. It im-
proved by 12.5 o ± 2.73 (10-15) at 1- year follow - up,  at
1.67 o ± 4.08 (-5-5), significantly lower compared to preop-
erative values, 14.17 o± 3.74 (10-20), p < 0.001. Three of
the patients (n=3,.50%) remained with a residual flexion
contracture of 5 o at one year postoperative.

Patients mobility and ROM were increased significantly
in all cases at 1 year after arthroscopic arthrolysis and reha-
bilitation. Flexion degree improved and contracture in flex-
ion diminished progressively at 1-year postoperative com-
pare to preoperative values. A meta-analysis that included
12 studies of arthroscopic arthrosis after TKA, showed an
improvement in the ROM between 18.5 and 60o [9] Con-
siderable variations between patients' outcome are given
by the small number of patients included in studies, being
difficult for statistical evaluation. Furthermore, in this type
of surgery, some authors claim that it is difficult to correct
the flexion contracture due to the difficult access to the
posterior capsule adhesions, which leads to the limitation
of the extension [3]. Thus, the surgical technique can be
supplemented with the use of posterior approach [13], tech-
nically more difficult, but which offers a good exposure of
the posterior capsule of the knee.

Additionally, according to figure 3, a statistically signifi-
cant increase of the Knee Society Score was achieved post-
operatively, at all follow-ups, compared to preoperative
values. Moreover, at 3 and 6 months and 1-years follow-

ups, KSS was significantly higher compared to 1-month
score. The KSS improved with an average of 16.67 ± 2.65
(14-21) points reaching in 1 year 81.67 ± 5 (72-86) points
vs. 64.67 ± 4.32 (58-70) points, p <0.001, preoperative.
These results correlate with those in the literature, for ex-
ample the study of Hegazy A.M. from 2011 [12], which
evaluated the results of 8 patients with arthrofibrosis that
needed arthroscopic arthrolysis showed an improvement
of KSS from 68 preoperative to 86 with an average increase
of 18 points.

According to figure 4b, there was a strong negative cor-
relation between patient’s age and functional score (r = -
0.78, 95%: -0.97 - 0.07), probably due to lack of motivation
of patients and lack of adherence to intensive rehabilita-
tion treatment. There was also a moderately negative cor-
relation between time elapsed from total knee arthroplasty
to arthroscopic arthrolysis (fig. 4c) and KSS increase (r = -
0.5, 95%: -0.90 -0.65) and a poor negative correlation be-
tween patient’s BMI (fig. 4a) and KSS score increase (r = -

Table 2
DESCRIPTIVE DATA (AVERAGE, STANDARD DEVIATION AND EXTREME VALUES OF THE GROUPS) OF FLEXION DEGREE, FLEXION

CONTRACTURE AND KNEE SOCIETY SCORE PREOPERATIVE AND AT FOLLOW-UP.
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Fig. 4. Correlation charts between increasing of KSS and
BMI (a.), age (b.) and the time between TKA and arthroscopic

arthrolysis (c.)

0.33, 95%: -0.93 - 0.51). On the other hand, Schwarzkopf et
al [4] concluded that patients with BMI> 30kg/m2 have a
significantly higher increase of ROM caused by body habi-
tus that produces a mechanical blockage of flexion.

This study has some limitations. First of all, it was a ret-

rospective study, conducted for a short period of time, in-
cluding a small number of patients. Secondly, the follow-
up period was relatively short. Furthermore, the indication
for arthroscopic arthrolysis is very variable, both in terms of
the limitation of the movement arc and in the optimal mo-
ment of surgery. Forming clear indications will lead to the
formation of a much homogeneous group of patients from
where more objective data can be obtained.

Conclusions
Arthroscopic arthrolysis is an effective and reproductible

technique for the treatment of knee stiffness after total
knee arthroplasty, with excellent results in terms of range
of motion improvement, and functional outcome assessed
by Knee Society Score.
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