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Case
• 60 y.o. male bilateral L3-S1 decompression
surgery and chronic right knee pain for over
15 years
– 5 out of 10
– worse in the medial portion
– cannot walk more than 1.5 miles

• Steroid joint injection in past - mild
improvement
• Wants to avoid knee replacement

Case
• KOOS (raw score)
–
–
–
–
–

Symptoms (7 questions): 18
Pain (9 questions): 20
Function, daily living (17 questions): 35
Function, sports and rec (5 questions): 14
Quality of life (4 questions): 12

• PMH, SH, Social H: noncontributory
• Physical Exam unremarkable
X-ray

Procedure:
• BB was placed on the
skin at the site of pain
along the inferolateral
aspect of the right
patella
• Antegrade 21 g needle
access
• 3-French (5 French
micropuncture) sheath
Right Knee PD FS

• Ice pack was applied to the skin, this is to
prevent embolization of skin branches
-1.7 French Echelon-10
(45 degree tip)
microcatheter and a 0.014
inch fathom wire
-right inferior lateral
genicular arteriogram

• 100 um Embozene particles diluted 1:1
contrast:saline ratio

Post-treatment
• Bed rest for 4 hours, in almost all patients
only device antegrade in CFA is outer
portion of Micropuncture set
• This accommodates the Echelon 10 (45
degree) microcatheter
• Discharge home
• Will follow up in IR clinic in 3 months
1.5 cc injected. Post-angio

Objectives
•
•
•
•

Okuno et al
Relevant Anatomy
Symptom-related assessment
Role of imaging

• 11 pts Cimipenem/cilastatin sodium
• 3 pts 75 um calibrated Embozene microspheres
• Western Ontario and McMaster University Osteoarthritis Index (WOMAC) scores
• Uses Pain, Stiffness, and Physical function, bending, rising from sitting, putting on
socks, etc
• Takes approximately 12 minutes to complete, can be taken on paper, on computer, over
the phone
• Total scales range from 0-20 for pain, 0-8 for stiffness, and 0-68 for function, combine
all 3 get total, range 0-96

• Results
• Improved WOMAC pain scores:
• 12.2 ± 1.9 pre-procedure
• 3.3 ± 2.1 at 1 month after the procedure
• 1.7 ± 2.2 at 4 mos
• WOMAC total scores
• 47.3 ± 5.8 pre-procedure
• 11.6 ± 5.4 at 1 month
• 6.3 ± 6.0 at 4 mos
• Mean final follow-up: 12 ± 5 months (range 4–19 months).

Excluded 3+
because they
were candidates
for knee
replacement
> grade 3
(moderate)
arthritic changes

• Embo choice
• IPM/CS embolic agent
• selected due to previous report of embolization of refractory painful
tendinopathy and enthesopathy and intestinal bleeding
• 10 to 70 um particles
• 75 um Embozene microspheres:
• 0.15 mL of that solution diluted with 2 mL of contrast
• injected in 0.2 mL increments until blood flow stagnated

• Technique
• 3 Fr introducer sheath via Ipsi antegrade access
• 3000 Units IV heparin
• 3 Fr MPA
• Looked at descending genicular artery, superior and inferior lateral genicular
arteries, superior and inferior medial genicular arteries, and median genicular artery
• in all patients
• 2.4F microcatheter (Meister Cass; Medikit Co. Ltd., Tokyo, Japan)
• Embolic agent was infused until blood flow stagnated.
• Hemostasis: manual compression for 10 min and bed rest for 2 h after the femoral
sheath removal.

• Angio findings
• Abnormal neovessels were clearly depicted in all
• patients, originating from several arteries:
• descending genicular artery (n = 13)
• inferior medial genicular artery (n = 8)
• Inferior lateral genicular artery (n = 7)
• superior lateral genicular artery (n = 2)
• median genicular artery (n = 2)
• superior medial genicular artery (n = 1)

Normal

Hyperemic Desc GA

Hyperemic Desc GA

Post embo

• Interesting study findings
• Best results: Mild or minimal degenerative changes and severe symptoms
• Periarticular soft tissues (synovium, fat pad, periosteum, and joint capsule) are the likely
source of knee joint pain based on prior MR studies
• Two distinct time points when pain and symptoms improved:
• Soon after embolization: few minutes after infusion
• several weeks or months after embolization
• Hard to demonstrate which particle is more effective as a result of the small patient cohort.

At UCLA
• Clinic visit
• H&P
– Prior knee-related treatments

• Physical exam
– KOOS score, similar to WOMAC, however, more specific
for knee issues, range 0-100, lower score indicates worse
problem

• Imaging
– X-ray
• KL score (Kellgren-Lawrence Osteoarthritis score)

– MRI knee
» Occasional CTA LE if suspect extensive PAD

Clinical Assessment

Knee Injury and Osteoarthritis
Outcome Score (KOOS)
• Questionnaire designed to assess short and
long-term patient-relevant outcomes following
knee injury
• Self-administered and assesses five outcomes:
–
–
–
–
–

Pain
Symptoms
activities of daily living
sport and recreation function
knee-related quality of life

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee Injury and Osteoarthritis Outcome Score
(KOOS)--development of a self-administered outcome measure. J Orthop Sports Phys Ther. 1998 Aug;28(2):
88-96.

KOOS

KOOS

KOOS

WOMAC
• Western Ontario and McMaster Universities Osteoarthritis
Index
• The test questions are scored on a scale of 0-4:
–
–
–
–
–

None (0)
Mild (1)
Moderate (2)
Severe (3)
Extreme (4)

• Score range of 0-20 for Pain, 0-8 for Stiffness, and 0-68 for
Physical Function.
• A sum of the scores for all three subscales gives a total
WOMAC score
– Higher scores indicate worse pain, stiffness, and functional
limitations.

KOOS

WOMAC

WOMAC

WOMAC

WOMAC

WOMAC
• ACR: The test-retest reliability of the
WOMAC varies for the different subscales.
– Pain subscale has not been consistent across
studies, but it generally meets the minimum
standard.
– Physical function subscale is more consistent
and has a stronger test-retest reliability.
– Stiffness subscale has shown low test-retest
reliability

WOMAC

Radiographic assessment

Kellgren and Lawrence
•
•
•
•

System for classification of osteoarthritis
Proposed 1957, accepted by WHO in 1961
5 grades
For knee: must use AP
– grade 0 (none): definite absence of x-ray changes of osteoarthritis
– grade 1 (doubtful): doubtful joint space narrowing and
possible osteophytic lipping
– grade 2 (minimal): definite osteophytes and possible joint space
narrowing
– grade 3 (moderate): moderate multiple osteophytes, definite
narrowing of joint space and some sclerosis and possible deformity
of bone ends
– grade 4 (severe): large osteophytes, marked narrowing of joint
space, severe sclerosis and definite deformity of bone ends

510 Xrays from 85 persons graded by two
independent observers.

Kellgren and Lawrence
Felson et al 1987

424 elderly patients (ages 63–94 years old, mean = 73 years)

interrater intraclass correlation coefficient of 0.85 (“very good”)

Limitation: mostly white, few minority knees

510 Xrays from 85 persons graded by two
independent observers.

Significant correlation for knees
(and all else except wrist)

Kellgren and Lawrence
Scott et al 1993

Kellgren and Lawrence
Gossec et al 2008

30 standing AP knee radiographs

50 radiographs selected from 1759 radiographs from five databases of trials or cohort studies
25 men and five women (ages 42–84 years old, mean age of men = 67 years, mean age of women = 71 years)

two trained rheumatologists
2 skeletal radiologists and 2 rheumatologists

interreader intraclass correlation coefficient of 0.72 (95% CI, 0.38–0.86) (“good”)
interreader intraclass correlation coefficient of 0.68 (“good”)

intrareader intraclass correlation coefficient of 0.72 (95% CI, 0.55–0.83) (“good”).
intrareader intraclass correlation coefficient of 0.87 (“very good”)

No data on demographics

No data on demographics

Other OA Grading Scales

Kellgren and Lawrence
Wright 2014

Assessed KL + 5 other radiographic classification schemes

632 patients enrolled in the Multicenter ACL Revision Study (MARS) consortium
• consisted of cohorts of patients from 83 surgeons from 52 sites
three independent and blinded observers (specific qualifications and training not explicitly stated by authors)

weightbearing AP and/or Rosenberg radiographs (depending on availability)

Wright RW. Osteoarthritis classification scales: interobserver reliability and arthroscopic correlation. J Bone
Joint Surg Am. 2014;96:1145–1151; * JSN = joint space narrowing; IKDC = International Knee
Documentation Committee; †joint space narrowing is < 3 mm of the joint space or < 50% of the other
compartment.

Wright et al

Kellgren and Lawrence

Wright 2014

632 patients enrolled in the Multicenter ACL Revision Study (MARS) consortium
• consisted of cohorts of patients from 83 surgeons from 52 sites
KL system was the most studied among the different classification systems

an interobserver reliability intraclass correlation coefficient of 0.51 to 0.89 (considered “moderate” to “very good”)

Wright et al

Wright et al

PA radiograph with
weight-bearing and 45
degrees of knee flexion

Rosenberg view

Rosenberg view

• PA
• central ray
angled 10-20
degrees
caudad at the
level of the
knee joint
• typically 1.5
cm distal to
the apex of
the patella

• PA
• central ray
angled 10-20
degrees
caudad at the
level of the
knee joint
• typically 1.5
cm distal to
the apex of
the patella

MRI?

PA radiograph with
weight-bearing and 45
degrees of knee flexion
More sensitive than
standard weight-bearing
Xrays for joint space
narrowing

Knee (Rosenberg view)
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They are all connected!

Summary
• Pain is subjective and not well understood
• Vascularity of knee synovium, fat pad,
periosteum, and joint capsule may play a
role in knee pain
• Clinical / Radiologic assement
• Anatomy

