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One of the worst client to deal with…
Limited flexion/Limited extension/associated

• Poor functional outcome both in primary both in revision surgery

compared to “normal” OA knees

• Less patient satisfaction (mobility is the second patient’s expectation

after painless knee!)

• Disappointing results for both patient and surgeon

STIFFNESS



• No determination of the criteria for defining stiffness 
• Incidence range from 1.3 to 5.3% in TKA
• Patient-Related Risk Factor: 

compromised preoperative ROM
preoperative diagnosis (e.g. rheumatoid 
arthritis)
Obesity 

STIFFNESS

2015



Beware

Stiffness alone

≠

Stiffness + Pain 



2018



Best: aseptic loosening
Moderate: instability / malposition / infection
Worst: arthrofibrosis

positive postoperative effect had been achieved, to have an

idea of the lower boundaries of the results. This analysis
showed the same significant effects, implying the missing

data did not influence the results. Differences between

reason groups were identified with post hoc tests (Student-
Newman-Keuls test). This test showed which subset of

revision groups was significantly different compared with

the other groups (p \ 0.05). Comparison of outcome
measures was performed using the Mann-Whitney test for

patients with and without any type of complication or a
complication with operative treatment. In all analyses, the

level of significance was set at p \ 0.05. Data analysis was

performed using the statistical package of SPSS1 12.0.1
for Windows1 (SPSS Inc, Chicago, IL, USA).

Results

The VAS score for satisfaction, VAS pain score, and KSS
clinical score were dependent on the reason for revision,

respectively p = 0.006, p = 0.002, and p\0.001 (Figs. 1–3).

Patients who had revision surgery for aseptic loosening
had lower VAS pain values (p \ 0.05) compared with

patients in the other indication groups (Fig. 2). Patients in

the stiffness group reported significantly lower VAS scores
for satisfaction (p \ 0.05) (Fig. 1) and lower KSS clinical

scores (p \ 0.05) compared with patients in the other

groups (Fig. 3). Furthermore, patients with aseptic loosen-
ing showed a trend for higher KSS clinical scores than the

instability and malposition groups (p = 0.082) regardless

of time (Fig. 3).
The KSS functional score (Fig. 4) and ROM (Fig. 5)

were not significantly dependent on the reason for revision.

A significant improvement for VAS pain score (Fig. 2)
and KSS clinical score (Fig. 3) for the total group was seen

with time (p \ 0.001). The greatest improvement occurred

during the first 3 months after surgery for the VAS pain
and KSS clinical scores, with p \ 0.001 and p \ 0.001

when comparing the 3-month and preoperative values.

The KSS functional score (Fig. 4) and ROM (Fig. 5)
showed an interaction of time and reason for revision

(F12,435 = 2.23, p = 0.010; F12,435 = 3.161, p = 0.001,

respectively), meaning the improvement with time was
different for the different revision groups. In all but the

stiffness group, the largest improvement in KSS func-

tional score was seen 3 months after surgery.
The complication rates for each category, listed from

highest to lowest overall rate, are instability (nine of 23,

39%), stiffness (nine of 15, 33%), septic loosening (10 of 34,
29%), malposition (11 of 38, 29%), and aseptic loosening

(four of 40, 10%) (Table 5), which were not significantly

different (p = 0.085). There were 22 complications requir-
ing operative treatment, whereas 19 complications were

treated conservatively. When comparing the number of

additional operative treatments, there was a significant dif-
ference (p = 0.009) between the groups.

Fig. 1 A graph shows the VAS satisfaction scores for the separate
reasons for revision with time. The VAS score for satisfaction was
dependent of the reason for revision (p = 0.006).

Fig. 2 The VAS pain scores for the separate reasons for revision with
time are shown. The VAS score for pain was dependent of the reason
for revision (p = 0.002) and time (p \ 0.001). * = significant
improvement.

Fig. 3 The KSS clinical scores for the separate reasons for revision
with time are shown. The KSS clinical score was dependent of the
reason for revision (p \ 0.001) and time (p \ 0.001). * = significant
improvement.
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REASON FOR REVISION VS OUTCOME



Best: aseptic loosening
Moderate: instability / malposition / infection
Worst: arthrofibrosis

REASON FOR REVISION VS OUTCOME
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of time (Fig. 3).
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were not significantly dependent on the reason for revision.
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and KSS clinical score (Fig. 3) for the total group was seen

with time (p \ 0.001). The greatest improvement occurred

during the first 3 months after surgery for the VAS pain
and KSS clinical scores, with p \ 0.001 and p \ 0.001

when comparing the 3-month and preoperative values.

The KSS functional score (Fig. 4) and ROM (Fig. 5)
showed an interaction of time and reason for revision

(F12,435 = 2.23, p = 0.010; F12,435 = 3.161, p = 0.001,

respectively), meaning the improvement with time was
different for the different revision groups. In all but the

stiffness group, the largest improvement in KSS func-

tional score was seen 3 months after surgery.
The complication rates for each category, listed from

highest to lowest overall rate, are instability (nine of 23,

39%), stiffness (nine of 15, 33%), septic loosening (10 of 34,
29%), malposition (11 of 38, 29%), and aseptic loosening

(four of 40, 10%) (Table 5), which were not significantly

different (p = 0.085). There were 22 complications requir-
ing operative treatment, whereas 19 complications were

treated conservatively. When comparing the number of

additional operative treatments, there was a significant dif-
ference (p = 0.009) between the groups.

Fig. 1 A graph shows the VAS satisfaction scores for the separate
reasons for revision with time. The VAS score for satisfaction was
dependent of the reason for revision (p = 0.006).

Fig. 2 The VAS pain scores for the separate reasons for revision with
time are shown. The VAS score for pain was dependent of the reason
for revision (p = 0.002) and time (p \ 0.001). * = significant
improvement.

Fig. 3 The KSS clinical scores for the separate reasons for revision
with time are shown. The KSS clinical score was dependent of the
reason for revision (p \ 0.001) and time (p \ 0.001). * = significant
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Overall, we found lower KSS clinical, ROM, and VAS

satisfaction scores (p = 0.005, p = 0.013, and p = 0.024,

respectively) for patients who reported a complication.
When evaluating the different revision groups, patients

treated for malposition who had a complication scored

lower for all KSS outcome measures, whereas the VAS
satisfaction score almost reached significance (p = 0.057).

The septic loosening group with reported complications

scored lower on the KSS clinical score (p = 0.046) and
VAS satisfaction (p = 0.038). In the aseptic loosening,

instability, and stiffness groups, no differences between

patients with and without complications were found.

Discussion

There is limited knowledge regarding the relation between

the reason for revising a TKA and the clinical outcome in
terms of satisfaction, pain, and function with time. In a

cohort of patients receiving a fully revised TKA, we sought

to determine whether (1) outcomes would differ according

to reason for revision at 2 years, (2) outcomes would

improve gradually during those 2 years, and (3) rates of
complications differ depending on the reason for revising

the TKA, and (4) patients with complications after revision

TKA have lower clinical scores.
Some limitations in this study have to be considered,

including the small sample size in some revision groups,

the potential influence of missing data, and the decision to
define a main diagnosis. First, stratification into five main

reasons for revision made sample sizes in each group small,
causing a large SD in all presented clinical outcomes.

Therefore, the results cannot be extrapolated to the indi-

vidual patient. Second, the presence of missing data could
cause a more favorable outcome for one group compared

with the others. Therefore, we performed a worst-case

scenario analysis, but this analysis showed the same sig-
nificant effects and thus the missing data did not influence

our results. Finally, the decision to stratify five main rea-

sons for revision is debatable because patients with a
nonfunctional TKA often have a combination of problems.

The main reason was why the TKA failed (in our opinion)

or why the patient sought medical attention. The stiffness
and septic loosening groups were considered separate

groups with their own specific characteristics (Table 3).

Considering the relation between the reason for revision
and outcome, we believe that patients having revision

surgery for aseptic loosening showed the best overall out-

comes and those who had revision surgery for stiffness had
the worst outcomes. Our findings are in concordance with

results reported by Saleh et al. [18] in their meta-analysis

and as reported by others [6, 10, 13, 16] (Table 6). Fur-
thermore, when considering the minimum clinically

important difference (MCID) for the KSS, we found good

clinical results for all patient groups (Table 4). Singh et al.
[19] stated that a difference of 61% of one SD in the KSS

for patients with a primary TKA is a moderately large and

almost certainly a clinically meaningful effect size. A
possible reason for the good results in the aseptic loosening

group could be that complaints in this group are caused

solely by loosening of the component(s) from the bone
interface without other soft tissue disorders, and this is

directly addressed by the revision procedure. For the other

indications where theoretically the soft tissue envelope is
more involved, we found smaller improvement and less

pain reduction. In case of instability, for example, the soft

tissue envelop was involved, as a revision was performed
only if the flexion and extension gaps were unequal as

measured with stress radiographs in flexion and extension.

The stiffness group had the most obvious soft tissue dis-
orders and we found the least favorable outcomes on

average. Other investigators also found significantly worse

outcomes in terms of function scores and patient satisfac-
tion for the stiffness group [1, 6, 10, 17]. Because of these

Fig. 4 The KSS functional scores for the separate reasons for
revision with time are shown. A significant interaction of time and
reason for revision was found (p = 0.010).

Fig. 5 A graph shows ROM for the separate reasons for revision with
time. A significant interaction of time and reason for revision was
found (p = 0.001).
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The treatment options for stiffness after TKA:

• physical therapy (first postoperative period)

• manipulation under anaesthesia (MUA)

• arthroscopic debridement/arthrolysis

• open debridement/arthrolysis

• revision surgery of the TKA

TREATMENT



Don't forget:

• Revision TKA will not help if there is no clear mechanical explanation
for the stiffness

• The longer the knee has been stiff and the more previous surgeries 
performed = lower probability of quadriceps elasticity recovery

• If the main issue is pain, consider treatment by a pain specialist

TREATMENT



Stiff Knee

Stiffness requiring Manipulation
Under Anesthesia Predisposed patients

Inadequate pain management

Untreated active bleeding and 
hematoma

20132022



Stiff Knee
MUA

Favourable results also in long term : 
• better if early
• Around 30 in flexion, 5 in extension

Low complications
• Haematomas
• Supracondilar fracture (!!)

2013

2012

Key point: Important to consider the ROM achieved during the 
primary surgery à more ROM will not be possible



Stiff Knee
Arthroscopic release

Not real difference comparing to MUA
To be done if MUA fails
Low rate of complications

“Patients can reliably expect an improvement after arthroscopic lysis of 
adhesions for a stiff TKA using a standardized arthroscopic approach; 
however, patients achieved approximately half of the improvement that 
was obtained at the time of surgery.”

2014



Stiff Knee
Open surgical debridement

Tarabichi

Extensive sinovectomy

Ranawat quad pie crusting

Bleeding control

Low complication rate

Open surgical arthrolysis can be considered in refractory cases

The ideal timing of open arthrolysis for the 
stiff TKR is still unclear,  but one article

advises open release for the stiff TKR >6 
months after primary procedure



Stiff Knee
Revision

Only if correct diagnosis done

Even in cases with a clear diagnosis, the outcome of revision surgery is rather
unpredictable and the improvement generally only modest



What is the cause of the stiffness?
Step 1: Analyse All Factors First

• Patient factors

• Surgical technique errors and 
mechanical factors

• Postoperative
Mandatory to exclude

PJI and CRPS-1

TREATMENT ALGORITHM



Pre-operative stiffness (limited preoperative flexion range)
↓                                                                              ↑      
Low pre-operative American Knee Society Scores

• Young age, female gender, high body mass index (BMI)
• Previous knee surgery
• Patients with disability or chronic disease (diabetes mellitus, pulmonary

disease, depression, RA)
• Drug abuse

PRE-OPERATIVE FACTORS



Preoperative Stiffness (limited preoperative flexion/extension range)

→ probably the most important
→ different causes:

• Systemic Diseases
• Previous surgeries around the knee
• Post-traumatic deformities
• Extra-articular deformities
• Previous Hip Surgery
• Previous Spine surgery
• Age, gender,BMI

PRE-OPERATIVE FACTORS

WARNING
Preoperative factors are difficult to modify

during a stiff TKA revision
Risk of worsening the stiffness



• Inappropriate implant selection
• Inadequate restoration of gap balance
•Surgical trauma to the extensor mechanism
• Implant malalignment
•Excessive bleeding and post-op blood effusion

INTRA-OPERATIVE FACTORS

Understanding intra-articular causes
=

higher probability of TKA revision success



Not simply arthrofibrosis!
Stiff knee 
Rom -20 to 45
Patella baja
Oversized femur

Tibia fracture for MUA



Intra-articular factors

• Tibia component

• Negative sloped cut tightens flexion space
• AP position is less important (Daluga)
• Malrotation is important (Vince)
• Posterior overhang can limit flexion



Malpositioning (combined malrotation)

Intra-articular factors



Intra-articular factors
• Femoral component

• AP diameter increase of >9% 
related to stiffness (Daluga)

• Increase of femur AP diameter 
by >2.5mm limits flexion
(Walker)

• Extension of the femur limits
flexion (Walker)

• Small posterior offset limits
flexion (Bellemans)

• Malrotation causes stiffness
(Drobny, Vince….)



Intra-articular factors
• Patellofemoral joint

• Localised fibrosis (clunk)
• Oversizing of patella component
• Patella baja
• Laterally positioned patella component
• Instability and maltracking (increased TTD)



Patella & malrotation
Anterior knee pain 



Patella & malrotation

Correct alignment

Correct rotation 

Femur distalised



Stiffness + pain



Intra-articular factors

• PCL balancing

• Tight PCL and flexion space
cause pain and stiffness

• Release of PCL: mandatory
in fixed flexion contractures



TREATMENT ALGORITHM
Step 2: Treatment Selection

<3–6 months: 

• Treat patient or postoperative factors if possible

• In correct implant position: physical therapy or 
MUA

• Patella tracking problem, malpositioning, wrong
size, loosening, or implant failure: correct patella 
problems and/or do revision TKA



TREATMENT ALGORITHM
Step 2: Treatment Selection

>3–6 months: 
• Treat patient or postoperative factors if possible

• In correct implant position: 
a) Arthroscopic arthrolysis
b) Open arthrolysis (with exchange insert)
c) Revision TKA (rarely)

(Consider (arthroscopic/ open) release PCL if tight)

• Patella tracking problem, malpositioning, wrong
size, loosening, or implant failure: correct patella 
problems and/or do a revision TKA 



TAKE-HOME MESSAGE

• Consider the stiffness grade and openly discuss it with the patient (reduce

expectations for both the patient and the surgeon)

• Find the causes of stiff TKA (deep investigations, from pre-op x-rays to implant and

technique)

• Choose the most appropriate treatment based on the cause of stiffness and the

timing since the primary surgery

• Before a revision: It is mandatory to exclude PJI and CRPS-1


