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Hard truths about preoperative knee X-rays
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Osteoarthritis (OA) contributes significantly towards
disease morbidity burden (1). Although total knee
arthroplasty (TKA) is a successful treatment option for end-
stage OA, 15% to 25% of patients report dissatisfaction
postoperatively (2). Therefore, efforts have been made
to develop appropriate criteria for preoperative patient
selection and prioritization for TKA. It is essential to
find predictors of postoperative outcomes in patients
undergoing TKA. Poorer preoperative function has
been found to predict for poorer postoperative function
(3). Preoperative radiographic classification and self-
reported pain scores have also been reported as important
factors in predicting success following TKA (4). On the
other hand, there are issues inherent with diagnosis of
OA with radiographs which confounds clinical practice.
It is therefore timely and apt that van de Water et al. (5)
conducted a multicentre prospective cohort study of 599
patients, evaluating the effects of preoperative radiographic
OA severity on preoperative pain. Their article is entitled,
“Preoperative Radiographic Osteoarthritis Severity Modifies the
Effect of Preoperative Pain on Pain/Function After Total Knee
Arthroplasty: Results at 1 and 2 Years Postoperatively”.

In their study, the authors investigate if preoperative
radiographical severity of OA correlated with preoperative
self-reported pain, postoperative function and postoperative
pain up to two years following surgery. Interestingly, the
study found (I) better 1-year postoperative pain outcomes
in patient with more severe OA seen on preoperative
radiographs; (II) patients with higher preoperative
pain levels can be expected to experience more pain
following TKA and; (III) the effect of preoperative pain

on postoperative pain and function seems to be less
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important when there was radiographic evidence of greater
preoperative severity. They concluded that the effect
modification of radiographically severity should be taken
into account when new prognostic models for outcomes
after TKA are established.

The authors reported that patients with milder
radiographic OA were likely to be operated on as a result
of their pain rather than radiographic OA severity, as
confirmed by similar baseline pain levels across all four
different Kellgren-Lawrence groups. Sources of pain that
may not be evident on radiographs include extra-articular
pathologies, psychosomatic conditions (6) or central pain
sensitization (5). Patients with higher pain scores and lower
Kellgren-Lawrence grades demonstrated more central
pain sensitization (7), which subsequently lead to less
improvement following TKA compared with patients with
high Kellgren-Lawrence grades and high pain levels (5).
The effect of radiographical severity of OA and diffuse
hyperalgesia effect on pre- and postoperative pain scores
were previously also studied by Wylde er a/. (8). They
found that patients with milder OA severity and more
diffuse hyperalgesia demonstrated less improvement in pain
after TKA than patients with less diffuse hyperalgesia (8).
However, only patients with 3 and 4 Kellgren-Lawrence
grades were included in their study due to the small numbers
of patients with Kellgren-Lawrence grades <2. Therefore,
their results need to be interpreted in light of this potential
for selection bias. Patients with similar radiographical
degeneration but multiple sources of preoperative pain may
report different postoperative outcomes simply because
other underlying causes for the pain maybe have not been
resolved by surgery (5). This is also in concordance with
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a study that found patients with preoperative depression
and anxiety to have increased preoperative pain and poorer
postoperative outcomes following TKA (9). A discordance
between observed radiographical severity and reported pain
suggests that other factors may affect patient-perceived pain
scores (10). In a study by Chang et 4/, it was found that
severe spinal pathology was highly associated with poorer
preoperative functional scores of patients undergoing
TKA (11). They also reported that activity-related
radiculopathy may herald poorer outcomes following
TKA (11). In the context of clinical practice, it may be
prudent to carefully consider other sources of knee pain in
patients with low radiographical OA prior to offering TKA.

In their paper, van de Water ez a/. (5) report that effects
of preoperative pain on postoperative pain and function
seems to be less important when there was a radiographic
evidence of greater arthritic severity. We believe this
may be so as pain is no longer be the only limiting factor
in patients with severe OA. Instead, other factors such
preoperative stiffness may take on a greater role. Although
TKA improved range of motion (ROM) and functional
scores in patients with poor preoperative ROM (12), Lee
et al. found that final ROM and clinical scores of patient
with severe preoperative stiffness were inferior, with a higher
complication rate than in the moderately stiff group (13).
They found that even though these patients obtained
substantial ROM gain after surgery, only a subset of patients
(48% in the study) was able to achieve an ROM of 110°
flexion, which is needed to perform daily activities (14).
Hence although TKA can improve ROM and functional
outcomes in patients with severe stiffness, this may not be
enough to fulfil expectations of these patients.

There are however inevitable issues inherent with
diagnosis of OA with imaging as well as self-reported scores
in OA and following TKA. Over recent years, several
diagnostic modalities have been emerged. In spite of more
advanced imaging techniques that are available today,
traditional radiographs are still the most accessible modality
to determine OA severity (15). The plain X-ray of the knee
is usually used in diagnosing and monitoring the progression
of OA (16). Yet previous articles have reported disagreement
between radiological OA severity with functional scores (17).
Despite the lack of correlation, guidelines still advocate the
use of weight-bearing plain radiography in OA (15). The
use of other imaging techniques such as magnetic resonance
imaging (MRI), ultrasound, computed tomography (CT),
and nuclear medicine in OA evaluation has been extensively
studied with each posing its own set of limitations (18).
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As such, we are heavily reliant upon the radiographic
Kellgren-Lawrence grading system for diagnosis and
monitoring of OA. Kellgren-Lawrence grading system
has its disadvantages since it suggests a linear radiographic
progression of OA and is incapable of quantifying joint
space narrowing of the knee joint without osteophyte
formation (19). Abdelaziz er al. found a significant mismatch
between intraoperative and radiological findings with
approximately 50% of the patients demonstrating grade 4
degenerative changes intraoperatively, compared to grade 3
radiographically (15). Of note, Kijowski et 4/. demonstrated
that the Kellgren-Lawrence scoring system had only a
moderately strong correlation with the actual degree of
articular cartilage degeneration within the tibiofemoral
joint (20). Although a survey study documented an
agreement among orthopaedic surgeons that radiographic
evidence of loss of joint space together with severe daily
pain was an important indicator for TKA (4), joint space
narrowing is not defined in the description of the Kellgren-
Lawrence grading. This inaccuracy can lead to varying
results of classification (21).

In addition, the scoring system deals with the joint as
a whole, not paying attention to each joint compartment
separately (15). A weak correlation was found between
function and combined space narrowing of tibiofemoral
and patellofemoral joints (22) whereas Reichenbach et a/.
revealed that radiographic evidence of bone attrition leads
to functional disability (23). Chang et a/. reported that varus
mechanical alignment was the strongest predictor of greater
pain and poorer function in patients with varus malalignment
and advanced OA. They also proposed that this could be the
primary indicator of objective disease severity when choosing
interventional strategies for advanced knee OA (24). Although
some studies agree that individual radiological features predict
function and pain in knee OA, there is no agreement about the
most important feature (25). A study by Dowsey et 4l. found a
significant association between the preoperative function and
lateral compartment osteophytes in patients with end-stage
OA (25). Of note, the presence of residual posterior
osteophytes in TKA patients was documented to be a
significant predictor of postoperative knee flexion of
<90° (26) while their removal was found to independently
contribute to a better range of movement following
TKA (27). The Kellgren and Lawrence scoring system
does not account for these factors discussed above, in the
staging of OA. While orthogonal knee radiographs are the
cornerstone for radiological assessment, the possible variations
in projections mean that findings need to be interpreted with
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great attention as suggested by Dowsey and colleagues (25).

Using the International Knee Society Score (IKS) as a
validated scoring system for TKA (28), also poses its own
set of limitations, as it is partially completed by the health
care provider and therefore introducing observer bias. It
was documented that IKS filled by orthopaedic surgeons
or other healthcare staff, is liable to vary significantly
from the patient’s evaluation, in particular after a surgical
procedure (29). In contrast, quality of life questionnaires,
also called “self-assessment” questionnaires, filled by patients
only, were demonstrated to be more objective (28), since
they correspond more closely to patients’ experience (30).
However these are difficult to be utilized in routine clinical
practice, even in their simplified version (31).

We commend van de Water ez a/. for the excellent work
and discussion on the topic of preoperative radiographic OA
severity modifying the effect of preoperative pain on pain
and function following TKA. Dissatisfaction after TKA is a
significant issue which needs to be addressed; 15% to 25%
of patients report dissatisfaction with their improvement
of physical function postoperatively (2). In this editorial,
we discussed the caveats of using the Kellgren-Lawrence
radiographic scoring system and its discordance with patient
symptoms and functional scores. Despite this, it is clinically
relevant and prudent for the Orthopaedic Surgeon to realize
the significance of preoperative radiographic OA severity
and its effect on patient outcomes.
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