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Assessing lateral femoral condyle cartilage =2

prior to medial UKA: MRI vs. Valgus stress
radiograph

Xufeng Jiao', Guanglei Cao'’, Jiangpeng Wu', Zheng Li', Shuai An' and Jiang Huang'

Abstract

Background The cartilage quality of the lateral compartment needs to be clarified prior to medial unicompartmen-
tal knee arthroplasty (UKA). Valgus stress radiograph has been recommended as the preferred tool. Some stud-

ies also show that magnetic resonance imaging (MRI) has a higher diagnostic value. So, we conducted this study

to compare whether valgus stress radiographic lateral joint space width (LJSW) and MRI grading can accurately reflect
cartilage quality and its screening value for UKA-suitable patients.

Methods One hundred and thirty eight knees proposed for UKA were enrolled prospectively. Valgus stress radio-
graph was taken to measure LJSW. LISW >4 mm was considered normal and suitable for UKA. For weight-bearing
area cartilage of lateral femoral condyle, Recht grade was assessed by MRI preoperatively. Recht grades < 2 were
treated as non-high-grade injuries while Recht grades > 2 were treated as high-grade injuries. Outerbridge grade

was the gold standard and was assessed intraoperatively. Patients with Outerbridge grades 0-2 (non-high-grade inju-
ries) underwent UKA, and patients with Outerbridge grades 3—4 (high-grade injuries) underwent total knee arthro-
plasty (TKA). The diagnostic parameters of valgus stress radiograph and MRI for the selection of UKA candidates were
calculated, and receiver operating characteristic curves were drawn. P< 0.05 was considered significant.

Results Of 138 knees, 120 underwent UKAs, and 18 underwent TKAs. In terms of selecting UKA candidates, the sensi-
tivity was close between MRI (95.0%) and valgus stress radiograph (96.7%), and the specificity, accuracy, positive pre-
dictive value and negative predictive value of MRI (94.4%, 94.9%, 99.1%, 73.9%, respectively) were higher than that of
valgus stress radiograph (5.9%, 85.5%, 88.0%, 20.0%, respectively). The difference in area under the curve (AUC)
between MRI (0.950) and LJSW (0.602) was significant (P=0.001).

Conclusion Compared with valgus stress radiograph, MRI has excellent evaluation value in diagnosing lateral
weight-bearing cartilage injuries and can be used as a reliable tool for selecting suitable UKA patients.

Keywords Unicompartmental knee arthroplasty, Lateral joint space width, Valgus stress radiograph, Magnetic
resonance imaging, Cartilage quality

Background
Osteoarthritis is the most common form of arthritis
and the leading cause of disability in the elderly [1-3].
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preservation of the native joint, thereby avoiding or post-
poning total knee arthroplasty (TKA) as much as possi-
ble [5].

UKA requires intact cartilage in the contralateral com-
partment, while full-thickness cartilage injury is a con-
traindication [6]. Generally, the surgeon determines the
patient’s feasibility for UKA by weight-bearing radio-
graph and physical examination. Valgus stress radiograph
or magnetic resonance imaging (MRI) are supplements
of diagnosing cartilage quality in the lateral compart-
ment. However, which is the better choice remains
controversial.

Valgus stress radiograph is widely used in clinical
practice [6]. Measuring the joint space width (JSW)
can monitor the progression of KOA and determine
the appropriate surgical method [7]. The Oxford UKA
operating manual recommends lateral joint space width
(LJSW) greater than 4 mm as normal and is suitable for
UKA [6]. However, some studies found that joint space
width is not consistent with the structural changes of
articular cartilage [8, 9]. MRI has excellent soft tissue dis-
crimination ability, and allows grading of cartilage dam-
age [10]. But the partial volume effect of MRI can amplify
high-grade injuries or make low-grade injuries poorly
visible [11].

In clinical practice, we also observed contradictory
results between valgus stress radiograph and MRI, which
brings confusion in surgery selection (Fig. 1). Changes in
surgical plans caused by inaccurate preoperative imag-
ing assessments reduce patients’ faith and surgeons’
confidence.

Up to now, there is no research comparing supplemen-
tary diagnostic values between MRI and valgus stress
radiograph for the cartilage quality in the weight-bearing
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area of the lateral compartment. Although some stud-
ies have investigated the diagnostic value of valgus stress
radiograph [12, 13] or MRI [11, 14-16], respectively,
these studies reported sensitivities of MRI ranging from
0 to 70%, with wide variation, and specificities rang-
ing from 78 to 100%, and the knee was not divided into
medial and lateral compartments and other regions [11,
14-16]. So, it is difficult to compare the results directly
due to sample selection bias by different studies. There-
fore, we conducted this prospective study to compare
whether valgus stress radiographic LJSW and MRI grad-
ing can accurately reflect cartilage quality in the weight-
bearing area of the lateral femoral condyle and their
supplementary screening value for UKA candidates.

Methods

Subjects

This prospective study included patients with medial
unicompartmental KOA and were proposed for medial
UKA in our hospital between October 2018 to December
2020. The feasibility of UKA was based on the patient’s
weight-bearing anteroposterior radiograph and physical
examination. To be a medial UKA candidate, the follow-
ing criteria must be met: weight-bearing anteroposte-
rior radiograph showed that the medial compartment
was “bone-on-bone”, and there was no significant lateral
joint space narrowing; the range of motion was >90%
varus deformity was <15°; fixed flexion contracture was
<15°% no patellofemoral subluxation or lateral groove-
like changes; and correctable varus deformity. Both MRI
and valgus stress radiograph were used to assess cartilage
quality of lateral femoral condyle. Patients who eventually
underwent TKA for reasons other than lateral cartilage

Fig. 1 a A 69-year-old female whose valgus stress radiographic LJSW was normal, indicated intact articular cartilage in lateral compartmental.
b Coronal plane on MRI showed intensive signal (arrow) in lateral femoral weight-bearing area cartilage with Recht grade 3. c The high-grade

cartilage injury (arrow) was confirmed intraoperatively
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injuries, such as anterior cruciate ligament dysfunction,
were excluded. The study flow is shown in Fig. 2.

Standard valgus stress radiograph

Standard valgus stress radiograph (General Electric
Company, Boston, USA) was taken on the day of sur-
gery. The experienced surgeon with more than 1 000
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UKAs kept the lower limb alignment neutral and man-
ually applying constant valgus stress (Fig. 3). A 25 mm
diameter coin was used to calibrate for magnification.
LJSW was measured by two non-operative doctors.
LJSW >4 mm was considered as UKA candidate, while
LJSW <4 mm was considered abnormal and was suit-
able for TKA (Fig. 4).

Weight-bearing anteroposterior
radiograph and physical examination

,

Patients who meet preliminary UKA
criteria

/\

Valgus stress radiographic LISW
LISW>4 mm: UKA candidate
LISW<4 mm: TKA candidate

MRI Recht grade
Recht grade 0-2: UKA candidate
Recht grade 3-4: TKA candidate

-

Intraoperative Outerbridge grade
(gold standard)

Exclude patients who underwent

A

4

»  TKA for reasons other than
lateral cartilage injuries

Outerbridge grade 0-2: UKA
Outerbridge grade 3-4: TKA

.

Valgus stress radiograph vs. MRI
Sensitivity, specificity, accuracy, PPV, NPV, ROC curve

Fig. 2 Research flow chart

Fig. 3 Conducting a standard valgus stress radiograph. a A cloth cushion was placed under the knee to form a 20° flexion. The surgeon kept
the lower limb alignment neutrally and applied valgus stress manually. The X-ray beam was adjusted (yellow solid line) until it was parallel
to the tibial plateau (yellow dotted line). b A 25 mm diameter round metal was placed in the center of the anteroposterior diameter of the distal

femur to calibrate the magnification
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Fig. 4 Measurement of the LJSW on the valgus stress radiograph:
Line a is the tibial axis, line b is the tibial plateau cut line, and line
c runs parallel to the tibial axis from the distal femoral condyle

to the tibial plateau. The LISW is identified as the length of line c
calibrated by the 25 mm round metal

Magnetic resonance imaging

MRI imagining (Siemens Verio 3.0T, Munich, Ger-
many) was obtained within two weeks preopera-
tively. T2-weighted fat suppression sequence images
were acquired using the turbo spin-echo (TSE) pulse
sequence technique (repetition time/echo time [TR/
TE]=4000/100 ms). The image thickness was 5 mm
with a matrix of 256 X 256. Two doctors independently
used Unisight (EBM Technologies, Inc., Taipei, China)
to evaluate all patients’ weight-bearing area cartilage
injury of the lateral femoral condyle in the sagittal
and coronal planes, and divided the injuries by Recht
grade [17] (Table 1). Recht grades 0-2 were combined
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as non-high-grade injuries, and was considered as UKA
candidate; grades 3—4 were combined as high-grade
injuries, and was considered as TKA candidate, and the
surgical choice according to Recht grade was recorded.

Intraoperative assessment

After making a medial parapatellar incision, the knee
was flexed at 60°-90° so that the surgeon could observe
the weight-bearing area cartilage of the lateral femoral
condyle. Outerbridge grade [18] (Table 1) was the gold
standard and was assessed by an experienced surgeon
for intraoperative cartilage assessment. Slight carti-
lage injury of the lateral compartment did not affect the
efficacy of UKA [19-21]. So, patients with Outerbridge
grades 0-2 (non-high-grade injuries) underwent UKA,
while patients with Outerbridge grades 3—4 (high-grade
injuries) underwent TKA. Due to the incisional limita-
tions of UKA, the cartilage of the tibial plateau was not
exposed, so the cartilage quality in this part was not con-
sidered in our study.

Statistical analysis

Imaging assessment and measurements were performed
using UniSight. LJSW was measured in millimeters (mm).
Descriptive histograms were used to examine the distri-
bution of the variables. The Outerbridge grade was the
gold standard, we compared it with valgus stress radio-
graph (LJSW) and MRI (Recht grade), and calculated the
sensitivity, specificity, accuracy, positive predictive value
(PPV) and negative predictive value (NPV) of LJSW and
Recht grade in screening UKA. Then, we drew receiver
operating characteristic (ROC) curves and calculated the
area under the curve (AUC), respectively. Z-test was used
to compare AUC.

Two blinded observers with more than three years’
experience in orthopedic image evaluating independently
evaluated the Recht grade of MRI and LJSW of valgus
stress radiograph, and the interobserver reliability was
assessed. Intraobserver reliability was assessed after ran-
domly selecting 20 images and repeated evaluation after
two weeks. Excellent intraobserver and interobserver
intraclass correlation coefficients were demonstrated in

Table 1 Cartilage injure classification: Recht grade by MRI and Outerbridge classification through intraoperative assessment

Grade Recht grade Outerbridge classification

0 Normal Normal

1 Focal low signal in cartilage with smooth cartilage surface Cartilage softening and edema or blisters on the surface
2 Defect < 50% cartilage thickness Superficial ulcers and fibrosis < 1 cm

3 Defect >50% cartilage thickness but not down to subchondral bone Deep ulcers>1 cm with crab-like changes

4 Full-thickness cartilage defect with exposure of subchondral bone Full-thickness cartilage tear, exposed subchondral bone
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Scatterplot of Lateral Joint Space Width
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Fig. 5 A scatterplot showing the distribution and relationship between LISW on valgus stress radiograph and intraoperative Outerbridge grade

of the lateral femoral weight-bearing area

LJSW measurements by valgus stress radiograph (0.923
and 0.879) and in Recht grade by MRI (0.997 and 0.984).
P-value <0.05 was considered significant. P-value <0.01
was considered highly significant. Statistical tests were
performed using SPSS 22.0 (SPSS Inc, Chicago, IL, USA).

Ethical approval statement

This prospective study was approved by the ethics com-
mittee. All of the procedures were performed in accord-
ance with the Declaration of Helsinki. The study has
been registered with the Chinese Clinical Trials Registry
(ChiCTR2300072377).

Results

Demographics

We prospectively enrolled 125 patients with a total of
138 knees. The average age was 69 years old (range 51 to
89). Of 138 knees, 71 were left and 67 were right. Forty-
five knees were observed with cartilage injuries (Outer-
bridge grade 1-4) in the lateral femoral weight-bearing
area during surgery. With a comprehensive intraopera-
tive evaluation, 120 knees with Outerbridge grades 0-2
(non-high-grade injuries) underwent UKAs, while 18
knees with Outerbridge grades 3—4 (high-grade injuries)
underwent TKAs.

Valgus stress radiographic LISW

The mean LJSW for all knees was 6.33 mm (range 3.34
to 10.65 mm). LJSW of five knees were <4 mm (four
with Outerbridge grade 0 and only one with Outerbridge
grade 4) (Fig. 5). The Outerbridge grade of 107 knees was
greater than 0, and their LJSW was also >4 mm. Sixteen
knees with high-grade injuries, while their LJSW was
normal (Table 2).

MRI recht grade

The distribution of the Recht grade assessed by MRI
and the Outerbridge grade assessed intraoperatively
is shown in Table 3. Of the 45 knees with cartilage

Table 2 Distribution matrix of LJSW and Outerbridge grade of
participants

LJSW (mm) Outerbridge Grade Total
0-2 3-4
(non-high-grade (high-grade
injuries) injuries)
>4 17 16 133
<4 4 1 5
Total 121 17 138
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Table 3 Distribution matrix of Recht grade by MRI and Outerbridge grade of participants

Recht Grade Outerbridge Grade Total
0 1 2 3 4

0 84 7 5 0 1 97

1 4 1 1 0 0 6

2 4 0 8 0 0 12

3 0 0 4 5 0 9

4 1 0 1 5 7 14

Total 93 8 19 10 8 138

injuries, 21 (39.6%) knees were identified accurately
by MRI. The sensitivity, specificity, accuracy, PPV, and
NPV of MRI grading are shown in Table 4. The sen-
sitivity of MRI in identification of cartilage injuries
increased significantly from grade 1 to grade 4, while
the specificity was greater than 90% for all grades.
Accuracy and NPV showed good results (all >90%).

Screening value for UKA of valgus stress radiograph

and MRI

Both MRI and valgus stress radiograph had high sen-
sitivity in screening UKA candidates. However, the
specificity, accuracy, PPV and NPV of MRI were signif-
icantly higher than valgus stress radiograph (Table 5).
ROC curves of MRI and valgus stress radiograph in
screening UKA candidates are shown in Fig. 6. AUC
of MRI was 0.950 and LJSW was 0.602 (Fig. 6). The

difference between AUCs of MRI and LJSW was 0.348
and was significant (P=0.001).

Discussion

The cartilage quality of the lateral compartment is the
key to UKA survival [22, 23]. For patients with medial
KOA, an accurate preoperative assessment of lateral
compartment cartilage is critical for determining appro-
priate surgical options. Based on physical examination
and weight-bearing radiograph, valgus stress radiograph
and MRI are often used as auxiliary tools to diagnose the
cartilage quality of lateral compartment. However, the
comparison between valgus stress radiograph and MRI
in evaluating cartilage quality in the lateral compartment
prior to UKA has not been reported in the literature.
Compared to valgus stress radiographic LJSW, we found
that MRI has excellent value in identifying low- and high-
grade injuries. That is, MRI is a reliable decision aid prior
to UKA.

Table 4 The sensitivity, specificity, accuracy, positive predictive value, negative predictive value of MRl in detecting cartilage injuries

Outerbridge Grade Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)
1 125 96.2 91.3 16.7 94.7
2 421 96.6 89.1 66.7 91.3
3 50.0 96.9 935 556 96.1
4 87.5 94.6 94.2 50.0 99.2
Total 46.7 90.3 76.1 70.0 77.8
Table 5 The value of MRI and valgus stress radiograph in screening UKA candidates

Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%) ROC curve

AUC 95%CI P

Valgus stress 96.7 59 855 88.0 20.0 0.602 0425-0.778 0.176
radiograph
MRI 95.0 94.4 94.9 99.1 739 0.950 0.877-1.000 <0.001
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Receiver operating characteristic curves of valgus stress radiograph and MRI
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Fig. 6 Receiver operating characteristic curves of MRI and lateral joint space measured on valgus stress radiograph in selecting UKA candidate. The
difference between AUC of MRI (AUC=0.950) and LISW (AUC=0.602) was 0.348 and was statistically significant (P=0.001)

Joint space width measured on knee radiograph can
monitor the progression and status of KOA [7]. Applying
valgus stress to make the lateral-compartmental cartilage
into close contact, valgus stress radiograph can be used
to determine whether the cartilage thickness is normal in
the lateral compartment [24]. The mean LJSW measured
by the valgus stress radiograph in our study (6.33 mm)
is consistent with the previously reported mean values
(5.1-8.0 mm) [8, 13, 24, 25]. A study by Gibson reported
a mean LJSW of 8.0 mm, but it only included 24 knees.
He found that when LJSW is greater than 5 mm, the lat-
eral compartment cartilage is intact [24]. Waldstein [13]
found that LJSW on valgus stress radiograph can predict
cartilage thickness accurately but not in relation to path-
ological cartilage degeneration. Another study’s measure-
ments of 91 knees showed a mean LJSW of 5.4 mm, but
it did not correlate well with the degree of lateral carti-
lage injury (r=0.154, P=0.146). In addition, all knees
with Outerbridge grades 0—3 maintained LJSW at 4 mm
or more; LJSW reduction only occurred in knees with
Outerbridge grade 4 [8]. In our study, among the five
knees with LJSW <4 mm, only one knee was Outerbridge
grade 4, and the remaining four were grade 0. We think
this is partially related to the dependence of LJSW on
lateral meniscus function [26]. If the lateral meniscus is
dislocated, LJSW will be reduced even if the cartilage is
normal.

MRI is more sensitive in detecting early-stage changes
in cartilage degeneration, particularly in T2-weighted
imaging [27]. Accurate assessment of articular carti-
lage requires MRI with good spatial resolution to detect
early cartilage lesions, high contrast to adequately display
changes in cartilage signal intensity, and the distinction
between cartilage, joint fluid, and subchondral bone [28].

Our study showed that MRI has good diagnostic value
for the differentiation and grading of cartilage injuries,
especially for high-grade injuries, which is consistent
with the findings of Broderick [29] and Kawahara [10].
Studies on the diagnostic value of MRI vary greatly. Sen-
sitivity ranged from 0 to 94% [11, 14—16, 27], while the
specificity was higher than the sensitivity and at a high
level. Based on sensitivity, Dutka [30] suggested that
orthopaedic examination (51%) was more sensitive than
MRI (32%). Most studies classified the cartilage changes
as positive or negative and included a wide range of
cartilage injury types. Few studies evaluated cartilage
degeneration and made further classification. A study
by Engelhardt [16] used 1.5 Tesla MRI to detect articu-
lar cartilage abnormality of KOA and reported sensitiv-
ity of 20% for grade 1, 52% for grade 2, 36% for grade 3,
and 70% for grade 4. Kawahara [10] used 0.5 Tesla fast
spin-echo MRI and reported sensitivity of 32% for grade
1, 72% for grade 2, 94% for grade 3, and 100% for grade 4.
Another study found that using fast spin echo sequence,
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the sensitivity of grade 1 was 26%, grade 2 was 63%, grade
3 was 64%, and grade 4 was 77% [31]. This study used
the 3 Tesla MRI and reported results consistent with our
study - the sensitivity of MRI increased significantly with
higher injury grades, especially for grade 3 and 4 injuries.
In addition, these studies showed a significantly higher
specificity than sensitivity, although their sample sizes
were less than 75 cases [16, 29, 31].

Because low-grade cartilage injuries do not have much
influence on the long-term effects of UKA [19-21], as
long as image examination can distinguish between low-
grade and high-grade injuries, it can become a suitable
decision aid for UKA. Our study showed that the accu-
racy and specificity of MRI were much higher than valgus
stress radiograph. In addition, when classifying the carti-
lage injuries as non-high-grade and high-grade injuries,
MRI demonstrated higher sensitivity and specificity than
when classifying them as Recht grades 0—4. This result
is of great significance to the selection of UKA-appro-
priate candidates. Bredella [27] also classified cartilage
injuries into early-stage (grades 1 and 2) and late-stage
(grades 3 and 4), with 74% sensitivity and 85% specific-
ity for early-stage and 85% sensitivity and 80% specificity
for late-stage. It suggested that T2 fast spin echoes were
more sensitive to early-stage injury and T2 fat-saturated
fast spin echo sequences were more sensitive to end-
stage injury. These findings indirectly confirmed that
MRI could be used to select the appropriate candidates
for UKA. However, Lombardi [32] proposed a different
conclusion, arguing that preoperative MRI abnormalities
do not affect the outcome of UKA. This different conclu-
sion may be due to the bias arising from the excessive dif-
ference between the amount in the abnormal group (33
patients) and the normal group (967 patients), prolonged
interval between MRI and surgery (within two years),
and that the MRI images were interpreted by different
radiologists rather than the same surgeon. In our study,
MRI accurately identified 17 (94.4%) of the 18 knees
undergoing TKA, while the valgus stress radiograph only
identified 1 knee (5.9%). We observed that lateral weight-
bearing area cartilage injury was more likely to be a focal
injury or cartilage exfoliation rather than cartilage thin-
ning or large-scale defects. Therefore, the cartilage that
constitutes the space of the lateral compartment was still
present, but the function was almost lost. However, the
valgus stress radiograph can only evaluate the cartilage
thickness, not the actual cartilage function. In contrast,
focal injury or cartilage exfoliation can lead to joint fluid
inflow into cartilage fissures with a significantly inten-
sive signal on MRI. This strongly demonstrates the highly
selective and exclusionary value of MRI for preoperative
evaluation of UKA.
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There are some limitations in this study. First, although
the specific grading is not available to surgeons, they
have access to the valgus stress radiograph and MRI
preoperatively, which may impact intraoperative Outer-
bridge grading. Secondly, the valgus stress radiograph is
obtained manually. Although strict and detailed require-
ments were made on how to take the radiograph, the
instability caused by artificially applied valgus stress may
cause bias. In addition, we did not sample intraopera-
tively for pathological grading, which would help iden-
tify the very early-stage cartilage changes. Finally, as the
cartilage of the femoral weight-bearing area could only
be exposed intraoperatively, we did not evaluate the car-
tilage of the lateral tibia plateau, which would also affect
UKA survival. However, MRI demonstrated a very high
diagnostic value for femoral cartilage, which may also
apply to tibial cartilage.

Conclusion

On the basis of physical examination and weight-bearing
radiograph, compare to valgus stress radiograph, MRI
has excellent diagnostic value for high-grade injuries and
is suitable for selecting patients for medial UKA.

Abbreviations

AUC Area under the curve

LISW Lateral joint space width

MRI Magnetic resonance imaging

NPV Negative predictive value

PPV Positive predictive value

ROC Receiver operating characteristic
TKA Total knee arthroplasty

UKA Unicompartmental knee arthroplasty

Acknowledgements
Not applicable.

Authors’ contributions

X.J. designed the research, collected and analyzed data and drafting the paper.
JW.and Z L. collected the data. S.A. and JH. participated in data analysis. G.C.
provided fund support and guided the paper revision. All authors have read
and approved the final submitted manuscript.

Funding
This work was supported by Beijing Hospitals Authority Clinical Medicine
Development of Special Funding Support, grant number: XMLX202139.

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the ethics committee of Xuanwu Hospital Capital
Medical University (2018-090). All participants learned about the study and
signed informed consent forms and consented to the publication of the
article.

Consent for publication
Not applicable.



Jiao et al. BMC Musculoskeletal Disorders

(2023) 24:681

Competing interests
The authors declare no competing interests.

Received: 6 December 2022 Accepted: 16 August 2023
Published online: 26 August 2023

References

1.

Cisternas MG, Murphy L, Sacks JJ, Solomon DH, Pasta DJ, Helmick CG.
Alternative methods for defining Osteoarthritis and the impact on
estimating prevalence in a US Population-Based survey. Arthrit Care Res.
2016;68(5):574-80.

GBD 2015 DALYs and HALE Collaborators. Global, regional, and national
disability-adjusted life-years (DALYs) for 315 diseases and injuries and
healthy life expectancy (HALE), 1990-2015: a systematic analysis for the
global burden of Disease Study 2015. Lancet. 2016;388(10053):1603-58.
Murphy L, Schwartz TA, Helmick CG, Renner JB, Tudor G, Koch G, Drago-
mir A, Kalsbeek WD, Luta G, Jordan JM. Lifetime risk of symptomatic knee
osteoarthritis. Arthritis Rheum. 2008;59(9):1207-13.

Murray CJ,Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, Ezzati
M, Shibuya K, Salomon JA, Abdalla S, et al. Disability-adjusted life

years (DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: a
systematic analysis for the global burden of Disease Study 2010. Lancet.
2012,380(9859):2197-223.

Willis-Owen CA, Brust K, Alsop H, Miraldo M, Cobb JP. Unicondylar knee
arthroplasty in the UK National Health Service: an analysis of candidacy,
outcome and cost efficacy. Knee. 2009;16(6):473-8.

Goodfellow JW, O'Connor JJ, Pandit H, Dodd CA, Murray D. Unicompart-
mental Arthroplasty with the Oxford Knee. Revised second edn: Oxford:
Goodfellow Publishers; 2016.

Hellio LGM, Mazzuca S, Duryea J, Brett A. Radiographic-based grading
methods and radiographic measurement of joint space width in osteoar-
thritis. Radiol Clin N Am. 2009;47(4):567-79.

Waldstein W, Bou MJ, Buckup J, Boettner F. The value of valgus stress
radiographs in the workup for medial unicompartmental arthritis. Clin
Orthop Relat R. 2013;471(12):3998-4003.

Wright RW, Boyce RH, Michener T, Shyr Y, Mccarty EC, Spindler KP.
Radiographs are not useful in detecting arthroscopically confirmed mild
chondral damage. Clin Orthop Relat R. 2006;442:245-51.

KawaharaY, Uetani M, Nakahara N, Doiguchi Y, Nishiguchi M, Futagawa S,
Kinoshita Y, Hayashi K. Fast spin-echo MR of the articular cartilage in the
osteoarthrotic knee. Correlation of MR and arthroscopic findings. Acta
Radiol. 1998;39(2):120-5.

Ochi M, SumenY, Kanda T, lkuta Y, Itoh K. The diagnostic value and limita-
tion of magnetic resonance imaging on chondral lesions in the knee
joint. Arthroscopy. 1994;10(2):176-83.

Down C, Xu'Y, Osagie LE, Bostrom MP. The lack of correlation

between radiographic findings and cartilage integrity. J Arthroplasty.
2011;26(6):.949-54.

Waldstein W, Schmidt-Braekling T, Perino G, Kasparek MF, Windhager

R, Boettner F. Valgus stress radiographs predict lateral-compartment
cartilage thickness but not cartilage degeneration in Varus Osteoarthritis.
J Arthroplasty. 2017,32(3):788-92.

Figueroa D, Calvo R, Vaisman A, Carrasco MA, Moraga C, Delgado I. Knee
chondral lesions: incidence and correlation between arthroscopic and
magnetic resonance findings. Arthroscopy. 2007;23(3):312-5.

Munk B, Madsen F, Lundorf E, Staunstrup H, Schmidt SA, Bolvig L,
Hellfritzsch MB, Jensen J. Clinical magnetic resonance imaging and
arthroscopic findings in knees: a comparative prospective study of
meniscus anterior cruciate ligament and cartilage lesions. Arthroscopy.
1998;14(2):171-5.

von Engelhardt LV, Lahner M, Klussmann A, Bouillon B, David A, Haage P,
Lichtinger TK. Arthroscopy vs. MRI for a detailed assessment of cartilage
disease in osteoarthritis: diagnostic value of MRI in clinical practice. Bmc
Musculoskel Dis. 2010;11:75.

Recht MP, Kramer J, Marcelis S, Pathria MN, Trudell D, Haghighi P, Sartoris
DJ, Resnick D. Abnormalities of articular cartilage in the knee: analysis of
available MR techniques. Radiology. 1993;187(2):473-8.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Page 9 of 9

Outerbirdge RE. The etiology of chondromalacia patellae. J Bone Joint
Surg Br. 1961;43-B:752-7.

Hendel D, Beloosesky Y, Garti A, Weisbort M. Medial unicompartmen-

tal replacement for tricompartmental disease in the elderly. Knee.
2003;10(4):363-5.

Kendrick BJ, Rout R, Bottomley NJ, Pandit H, Gill HS, Price AJ, Dodd CA,
Murray DW. The implications of damage to the lateral femoral condyle
on medial unicompartmental knee replacement. J Bone Joint Surg Br.
2010;92(3):374-9.

Marya SK, Thukral R. Outcome of unicompartmental knee arthroplasty in
octogenarians with tricompartmental osteoarthritis: a longer followup of
previously published report. Indian J Orthop. 2013;47(5):459-68.
Epinette JA, Brunschweiler B, Mertl P, Mole D, Cazenave A. Unicompart-
mental knee arthroplasty modes of failure: wear is not the main reason
for failure: a multicentre study of 418 failed knees. Orthop Traumatol-Sur.
2012;98(6 Suppl):124-S130.

Mohammad HR, Matharu GS, Judge A, Murray DW. Comparison of the
10-year outcomes of cemented and cementless unicompartmental knee
replacements: data from the National Joint Registry for England, Wales,
Northern Ireland and the Isle of Man. Acta Orthop. 2020,91(1):76-81.
Gibson PH, Goodfellow JW. Stress radiography in degenerative arthritis of
the knee. J Bone Joint Surg Br. 1986,68(4):608-9.

Tallroth K, Lindholm TS. Stress radiographs in the evaluation of degenera-
tive femorotibial joint disease. Skeletal Radiol. 1987;16(8):617-20.

Hunter DJ, Zhang YQ, Tu X, Lavalley M, Niu JB, Amin S, Guermazi A,
Genant H, Gale D, Felson DT. Change in joint space width: hyaline
articular cartilage loss or alteration in meniscus? Arthritis Rheum.
2006;54(8):2488-95.

Bredella MA, Tirman PF, Peterfy CG, Zarlingo M, Feller JF, Bost FW, Belzer
JP, Wischer TK, Genant HK. Accuracy of T2-weighted fast spin-echo

MR imaging with fat saturation in detecting cartilage defects in the
knee: comparison with arthroscopy in 130 patients. Am J Roentgenol.
1999;172(4):1073-80.

Hayes CW, Conway WF. Evaluation of articular cartilage: radiographic and
cross-sectional imaging techniques. Radiographics. 1992;12(3):409-28.
Broderick LS, Turner DA, Renfrew DL, Schnitzer TJ, Huff JP, Harris C.
Severity of articular cartilage abnormality in patients with osteoarthritis:
evaluation with fast spin-echo MR vs arthroscopy. Am J Roentgenol.
1994;162(1):.99-103.

Dutka J, Skowronek M, Skowronek P, Dutka L. Arthroscopic verification
of objectivity of the orthopaedic examination and magnetic resonance
imaging in intra-articular knee injury. Retrospective study. Videosurgery
Miniinv. 2012;7(1):13-8.

von Engelhardt LV, Schmitz A, Burian B, Pennekamp PH, Schild HH, Kraft
CN, von Falkenhausen M. 3-Tesla MRI vs. arthroscopy for diagnostics of
degenerative knee cartilage diseases: preliminary clinical results. Ortho-
pade. 2008;37(9):916-22.

Hurst JM, Berend KR, Morris MJ, Lombardi AJ. Abnormal preoperative
MRI does not correlate with failure of UKA. J Arthroplasty. 2013;28(9
Suppl):184-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Assessing lateral femoral condyle cartilage prior to medial UKA: MRI vs. Valgus stress radiograph
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Subjects
	Standard valgus stress radiograph
	Magnetic resonance imaging
	Intraoperative assessment
	Statistical analysis
	 Ethical approval statement

	Results
	Demographics
	Valgus stress radiographic LJSW
	MRI recht grade
	Screening value for UKA of valgus stress radiograph and MRI

	Discussion
	Conclusion
	Acknowledgements
	References


