
3 EASY STEPS for the 
RIGHT INFORMATION  
and the RIGHT CARE.

Case Study:
Knee Osteoarthritis

A NEW 
KNEE CARE PARADIGM
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“The KneeKG™ is an unbiased test to show what we did had a significant clinical benefit to the patient.”
- Dr. Thomas M. DeBerardino, MD, New England Musculoskeletal Institute at UCONN Health, CT 

“Being able to assess the condition of the knee in normal motion is the best use for the KneeKG™. We can’t 
get this information from an MRI, CT scan, or X-ray.”

- Dr. David J Covall, MD, Northside Arthritis Center, GA

“The KneeKG™ allows us to be more objective/scientific than what we currently do which is observing  
patient’s walk and listening to them describe their pain.”

- Dr. Robert Stanton, MD, Orthopaedic Specialty Group, CT

Evidence-Based Biomechanical Markers Provided by KneeKG

Testimonials from orthopaedic surgeons

Osteoarthritis Patellofemoral 
Syndrome ACL injury

 •  Dynamic flexion contracture

  -  Increases joint TF & PF loads
  -  Leads to anterior knee pain
  -  Increases tension & loads  

on quads
  -  Reduces endurance

 •  Varus/valgus thrust

  -  Increases odds ratio of OA  
progression by 3-4x

 •  Varus/valgus alignment

  -  Increases TF loads

 •  Internal tibial rotation offset

 -  Shifts load-bearing regions

•  Dynamic flexion contracture

 -  Increases PF stress 

•  Varus/valgus alignment

 -  Alters patellar tracking 

•  Valgus collapse

 -  Increases Q angle
 -  Lateralizes the patella 

•  External tibial rotation

 -  Increases Q angle
 -  Lateralizes the patella 

•  Rapid internal tibial rotation

 -  Increases PF shear stress

•  Dynamic flexion contracture

 -  Compensation strategy to  
stabilize knee

 -  Increases PF stresses

•  Shift towards internal tibial rotation

 -  Shifts TF load-bearing regions
 -  Increases risk of OA

•  Variability in internal/external  
tibial rotation

 -  Sign of instability

•  Varus thrust

 -  Potential posterolateral instability



STEP STEP STEP1 2 3
KNEEKG TEST  
AND REPORT

INTERPRETATION  
REPORT

COMPARISON PRE-  
AND POST-TREATMENT

•  43 y/o man   
(BMI: 30.1; height: 5’7”; weight: 196 lbs)

•   Marathon and half-marathon runner

•  Chief complaint: pain over anteromedial  
aspect of left knee

•  Symptoms first appeared while running, now 
affect daily activities (e.g. up/down stairs)

•  Symptoms progressed to a point of ceasing 
physical activities 

Knee Osteoarthritis

CLINICAL EVALUATION: 
•  Full ROM, joint effusion, flow test (+)

• Pain on medial joint line palpation

• Crepitus on patella mobilization

• J sign and apprehension test (+)

• Meniscal test negative (McMurray & Thessaly)

• Tight quads, psoas, ITB & hamstrings. Weak core

•  WB X-ray shows grade 1 KL with sub-chondral sclerosis  
& osteophytosis of medial and PF compartments

KNEEKG TEST REPORTED: 
1.  Flexion contracture at heal strike > Increases PF & TF loads

2.  Varus static alignment (3°) which increases to 6°  
dynamically > Increases load on medial compartment

3.  Offset towards internal tibial rotation > Shifts load-bearing 
regions and increases risk of OA progression

FINAL RESULTS* 
1. Flexion contracture during gait > IMPROVED (from 11° to 8°) 

2. Varus alignment > IMPROVED (from 3° to 0.5°) 

3.  Dynamic varus alignment > IMPROVED (from 6° to 2.5° at 
heal strike and from 3.5° to 1° during stance) 

KOOS

• Pain: 83 > 100 

• Symptoms: 64 > 93 

• Function, daily act.: 87 > 99 

• Function sport & rec.: 45 > 50 

• Quality of life: 38 > 56 

*TREATMENT PRESCRIBED BASED ON FINDINGS 
•  Gait adaptation/retraining with biofeedback to correct dynamic  

varus alignment

•  Core and trunk strengthening exercises + closed chain  
proprioception exercises

•  Strengthening of quadriceps with focus in last degrees of extension  
+ hip abductors

•  Stretching of the iliotibial band, quads, psoas and hamstrings

•  Teaching of patellar taping

“I returned to a high level of physical activity without impact and 
I have no more pain during daily living activities. An occasional 
knee discomfort following pivoting and running. My life is going 
back to normal, finally! ”

– Paul

Report generated for: Dr Demo
Date: 2012-12-18
KneeKG evaluator: KneeKG Evaluator
Diagnostic information: Femoropatellar and femorotibial medial compartment osteoarthritis

Patient name: OA Case Study
KneeKG Patient ID: 01647
Left knee - Comfortable walking (4.8 km/h)

Presence of mechanical risk factors linked to knee OA Results
2012-12-18 Follow up date Comparison

Medial compartment
Varus thrust during loading1-4 Negative
Varus functional lower limb alignment100 Positive (Varus 2.9°)
Varus alignment at initial contact101 Positive (Varus 6.1°)
Varus alignment during stance101 Positive (Varus 3.5°)
Femoropatellar compartment
Valgus functional lower limb alignment104 Negative (Varus 2.9°)
Valgus alignment at initial contact105 Negative (Varus 6.1°)
Valgus alignment during stance105 Negative (Varus 3.5°)
Valgus thrust during loading105 Positive (2.9°)
Knee flexum at initial contact15 Positive (10.9° of flexion)
External tibial rotation at initial contact16-18 Negative
General
Internal rotation of the tibia in regards to the femur during 
loading20,21 Positive

Body Mass Index (BMI) > 259,22,23,34 Positive + (BMI=30.1)

see www.emovi.ca for reference list Improved (I), Stable (S), Progression (P)

 

 

 
Dr. Demo  
Sports Med Center 
 

Patient: Case Study OA  
DOB: 03/07/1969 Age: 44 
Left Knee  
KneeKG ID: 1647 
 

 
KneeKG interpretation report 

 

Opinion based on clinical and KneeKG exams: 
Patient exhibits clinical signs and biomechanical markers associated with grade 1 KL 
tibiofemoral and patellofemoral OA.  
 
Biomechanical markers to address in priority: 
(1) Dynamic flexion contracture at heel strike  
(2) Static varus alignment  
(3) Increased dynamic varus alignment compared to static at heal strike and stance phase 
(4) Offset towards internal tibial rotation 

 
The flexion contracture increases both tibiofemoral and patellofemoral loads. The varus 
alignment increases load to the medial compartment. Lack of motor control increases the 
malalignment. Finally, the internal rotation during loading and stance phase has shown to shift 
the proper load-bearing regions to regions not conditioned to support loads, thus leading to 
cartilage degeneration. 
 
 
Recommended therapeutic measures to:  
• Gait adaptation / retraining with biofeedback to correct dynamic varus alignment  
• Core and trunk strengthening exercises + closed chain proprioception exercises (eyes 

closed)  
• Strengthening of quadriceps with focus in last degrees of extension  + hip abductors 
• Stretching of the iliotibial band, quads, psoas and hamstrings 
• Physical therapy session to teach patellar taping technique 

 
 
 
For more information, please contact us at (xxx) xxx-xxxx: 
 
 
 
 
              
Signature        Date 
Incl. KKG exam, recommended exercises 

 

YOUR LOGO 
HERE

KneeKG Evaluation Comparison Report 
This KneeKG report allows us to compare and superimpose different KneeKG trials.

Flexion(+) / extension(-)

Adduction [varus](+) / abduction [valgus](-)

External(+) / internal(-) tibial rotation

Date: 2014-02-10
KneeKG evaluator: KneeKG evaluatorDiagnostic information: Femoropatellar and femorotibial medial compartment osteoarthritis

Patient name: Case Study OAKneeKG Patient ID: 01647Left knee - Comfortable walking (4.8 km/h)

Presence of mechanical risk factors linked to knee OA Previous date
2012-12-18 Results

2014-02-10 Comparison
Medial compartment
Varus thrust during loading1-4

Negative
Negative

S
Varus functional lower limb alignment100

Positive (Varus 2.9°) Negative (Neutral 0.6°) I
Varus alignment at initial contact101

Positive (Varus 6.1°) Positive (Varus 2.6°) S
Varus alignment during stance101

Positive (Varus 3.5°) Negative (Neutral 0.8°) I
Femoropatellar compartment
Valgus functional lower limb alignment104

Negative (Varus 2.9°) Negative (Neutral 0.6°) S
Valgus alignment at initial contact105

Negative (Varus 6.1°) Negative (Varus 2.6°) S
Valgus alignment during stance105

Negative (Varus 3.5°) Negative (Neutral 0.8°) S
Valgus thrust during loading105

Negative
Negative

S
Knee flexum at initial contact15

Positive (10.9° of flexion) Negative (8.6° of flexion) I
External tibial rotation at initial contact16-18

Negative
Negative (1.8°) S

General
Internal rotation of the tibia in regards to the femur during loading20,21

Positive
Negative

I
Body Mass Index (BMI) > 259,22,23,34

Positive + (BMI=30.1) Positive (BMI=29.9) I
see www.emovi.ca for reference list

Improved (I), Stable (S), Progression (P)

Initial assessment

Post-treatment

KneeKG test performed by PA, PT, OT, technician
20-25 minutes for 1 knee 

35-40 minutes for bilateral exam

Prepared by a PA or PT taking into account  
clinical examination and KneeKG test

(training provided by Emovi)

A post-treatment/follow-up KneeKG test allows  
to document therapy efficacy and adjust  

the treatment plan accordingly




