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ABSTRACT

Background: Radiography is the main imaging technique in daily clinical praticthe
evaluation of patients with osteoarthritis (OA), owing to its accessibiity cost and
reproducibility. Ultrasound (US) imaging has unique advantages in that it involves no
ionizing radiation, is easy to use and visualizes soft tissue structures. However
musculoskeletal US is relatively underused in Saudi Arabia. The aim ofutlisvsas to use
US imaging in the detection of different features of knee OA.

Methods: In sixty patients with OA, clinical assessment of both knees was peddytbe
rheumatologist. Weight-bearing anteroposterior and lateral knee radisgrape done. US
examination of the knees was done for all patients under study. Comparison betwegn the U
and plain radiographs was performed. US follow-up after three months on patiéraswve
flare of their OA after management with NSAIDs was also performed@mgared with
their prior US.

Results: Sixty patients with degenerative OA were stud#t60 showed narrowing of
femero-tibial (FT) articulations seen by X-ray, while all wereedigtd by US as articular
cartilage destructiorBeventeen cases had synovial effusion elicited by US, while only five
were seen by plain radiography. Seven cases showed synovial thickening, whileasone
identified on plain radiography. However, as regards osteophytes, radiograhsdidte
cases while US eliciteB cases. Ten patients were treated with NSAIDs for three months,
eight of whom showed significant improvement to minimal effusiae,case fully
resolved, while one case showed no improvement.

Conclusion: Ultrasound is a useful tool that has been demonstrated to be more sensitivie than
clinical examination and radiography. Ultrasound also allows broad assessnianttofed
damage and lesions. It is able to detect the presence of inflammation hathamts and at
the peri-articular soft-tissue level. Substantial agreement was obsetwegbeailtrasound
and radiographs for presence of osteophytes.

v

INTRODUCTION

instability, occupational and sport activities).

steoarthritis (OA) is a degenerative Genetic  predisposition,  inflammation,
and progressive joint disease thatobesity and endocrine disorders (diabetes,
causes physical inactivity and hyperuricemia) are also included. In
impaired quality of life and whose frequency particular, the increased prevalence of
is increasing. OA most commonly affects obesity is associated with the rise of OA,
the elderly population, where 70% of thoseespecially knee OA in women. The typically
affected are over 65 years of age. OA isaffected joints are the knees, hips,
considered a multifactorial disease in whichlumbosacral spine, neck, feet and hands.
numerous risk factors are involved, Clinically, OA is characterized by pain,
including advanced age, female gender andanorning stiffness (lasting less than 30
mechanical factors (trauma, overuse, minutes), functional limitation and crackles.
articular malposition or malformation, joint The joint structures involved are articular
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cartilages, bone and the synovium. Most

commonly, abnormalities are represented by MATERIAL AND METHODS
articular cartilage breakdown, osteophytes at
the joint margins, subchondral sclerosis andThis current study was carried out at the
subchondral cysts, ligamentous contracturegjepartments of radiology and orthopedic
and relaxation, muscle atrophy and spasmsurgery Umm Al-Qura University (UQU).
in addition to morphological alterations of This study included 60 patients. All patients
the synovium[1]. attended the outpatient rheumatology clinic
of UQU . There were 35 women and 25
However, OA remains a poorly understood men, all with a history of OA. with a mean
disease. Over the last few years, imagingage of 52 year. A written informed consent
techniques have become more sophisticatedyas obtained from each patient before
especially with advances in magnetic participation. Clinical assessment of both
resonance imaging (MRI) and ultrasound knees was performed by the rheumatologist.
technologies. Although the use of MRI and Weight-bearing anteroposterior (AP) and
other imaging techniques allows the |ateral knee radiographs were done. US
detection of early cartilage fibrillation and examination prior to treatment with NSAIDs
defects not seen on conventional was compared to the knee radiographs for
radiography (X-ray), several studies haveeach patient involved in the study. Ten
demonstrated that X-ray remains the patients, who were in severe acute flare and
mainstay of imaging in OA owing to its were treated with NSAIDs for three month,
accessibility, low cost and reproducibility yunderwent US examination of their affected
[6,9]. knees at the end of treatment.

Ultrasound examination may be consideredAll patients were subjected to the following:
useful in OA assessment owing to its low

cost, short duration of examination, and thecClinical assessment

possibility of performing a multiregional A- History taking includingpatient age,
joint evaluation in the same scanning occupation (staff, students, or employee),
session. This technique allows variousand complaints such as pain, swelling,
anatomical structures to be depicted in finejocking....etc.

detail, thus it is considered a promising B- Local examinatiorfor the diseased knee
imaging technique for OA evaluation. py referring physicians.

Ultrasound has the advantage over MRI in

that it is cheaper, convenient, easier to UseRadiogr aphic assessment

dynamic and has no contra-indications to itsweight-bearing anteroposterior (AP) and

use [2]. Ultrasound involves no radiation |ateral knee radiographs were done for all
and can obtain views in multiple planes. It patients.

can also visualize soft tissue structures like
the menisci and cartilages, which are knownys assessment

to be involved in the pathophysiology and Al patients underwent US examination of
progression of OA [3]. the knees within 5 days of clinical
evaluation usinga commercially available

ultrasound real-time scanner (AUS5;

OBJECTIVE ESAOTE, _Genoa, Italy) with a multi-

frequency linear transducer (7—10MHz). The

The aim of this work is to demonstrate the Patient lay in supine position on the
role of ultrasound in the detection of €xamining table exposing both knees for

different features of knee OA. comparison.
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Anterior approach The examination of the Synovial effusion was defined as an
knee started on the suprapatellar area, witlabnormal anechoic or hypoechoic area in the
the knee flexed 30°. Longitudinal and joint that was displaceable,compressible,
transverse scans of the quadriceps tendomand lacks Doppler signal [5]. The size of
suprapatellar bursa and prepatellar bursaffusions was measured in the longitudinal
were performed. In the infrapatellar anterior supra-patellar position, with the knee in 30
knee, the patellar tendon and infrapatellardegrees flexion. The maximum diameter of
superficial and deep bursae were scannedhe effusion in the longitudinal view was
longitudinally and transversely, with the used to
patient supine and the knee flexed 45°. guantify it. Joint effusion was defined by

using a cut off o4 mm effusion depth, as
Medial approach: The patient was in the seen in a previous multicentre European
supine position, with external rotation of the study [6]. Normal MCL was seen
leg and the knee flexed 10° with mild valgus hyperechoic covering the medial femoral
stress. Longitudinal and transverse scans otondyle, the outer margin of the medial
the medial collateral ligament (MCL) and meniscus and the medial tibial plateau [7, 8].
the anterior horn of the medial meniscusDistances were measured using electronic
were performed calipers.

Lateral approach: Longitudinal and Protrusion of the menisci was defined as the
transverse scans of the lateral collateraldistance between the peripheral border of
ligament, anterior horn of the lateral the meniscus and the outline of the tibial
meniscus, iliotibial band and biceps femoris plateau greater than 2 mm. The
tendon were performed in the lateral aspecimeasurement of meniscal protrusion was
of the knee. Thehe patient lay supine, withalso recorded in this study.

internal rotation of the leg, and the knee

flexed 10° with mild varus stress. RESULTS

Among the sixty patients studied, there were
Posterior ApproachThe examination of the 35 women and 25 men, with a mean age of
posterior aspect of the knee was performeds2 years. Degenerative OA was diagnosed
with the patient prone and the knee in full by  clinical and conventional knee
extension. Examination included radiographs taken in the standing position.
longitudinal and transverse scans of theForty_Seven of the sixty patients revealed
gastrocnemiussemimembranosus bursanarrowing of the medial compartments of
posterior meniscal horns and posteriorthe femero-tibial (FT) articulations by plain
cruciate ligament. radiography subsequent to articular cartilage

destruction.
The presence or absence of osteophytes was
assessed in the tibial and femoral sites ofon sonography, there was thinning out of
both knees, with 30 degrees of knee flexion.the articular cartilage of a0 cases over the
Osteophytes were defined as corticalmedial femoral condyle, associated with
protrusions at the joint margin seen in two clouding and loss of the sharp anterior and
planes [4]. Femoral and tibial osteophytesposterior edges. Irregularity of the bony
were assessed in the medial and lateragyrfaces and calcification of the menisci

compartments using medial and lateralyere also notedh some cases (Fig. 1A, B,
longitudinal scan positions, respectively. C & D).

Flexion of the knees at 3Was standardized
by using the same wedge for all ultrasound
assessments.
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Fig.1A: Normal articular cartilage wit
sharp edges and homogen
hypoechogenicity.

Fig.1B: Irregular thinned out articular
cartilage ina patient with knee O,

Fig.1C : Irregularities of the bony surfa
with destroyed articular cartila.

Fig.1D : Calcified extruded fragments of 1
meniscus

Conventional knee radiographs show54
patients with osteophytesin 52 patients
osteophytic lippingwas seel by US as
dense echoic projections from the b
margins, and waassociated with extrusic

of the medial menisci irl6 cases. This was
also associated with thmedial collateral
ligament (MCL) bowed or stretched over
extruded menisci.Three meniscal cysts

Fig.2: Posterior lateral meniscus wa tear
and ameniscal cyst neathe outer surface
(ice cream cone).

Fig.3
deep to the quadricependor

effusion

Fluid collectionsappeared anechoic on
(Fig. 3), seen as suprapatellar receffusion
in 17cases, Baker’systs in4 cases, as well
as a prepatellar bursa and a small
anserine bursa imne case for each. Or
5/17 of these suprapatellar effusions w
seen radiogzhically. None of the Bak’s
cysts or the fluid collections seen in |1
prepatellar bursa or the pes anserine b
wasseen radiographicall

Synovial thickeningwas seen in7 cases
within the suprapatellar recesses (Fig
One of them showed mild increase
vascularity by pwer Dopplersonography
(PDS).
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STPEFFUSION

RT
KNEE SYNOV SUELLING

Fig.4: Synovial swelling irthe lateral recess
of the right knee

Fig.5A:Suprapatellar  effusion with

osteochondral fragments

Fig.5B
fragments

. Baker’s cyst with osteochond

Loose bodies osteochondral fragment
were seen. One waseen within a Bak’s
cyst (Fig 5A), and twavere identified in the
suprapatellar  effusion (Fig.5B). Th
appeared as hyperaxb foci with acoustic
back shadows within the anechoic flu

In 10 patients with acute flare of the
symptoms andvho were treated with n-
steroidal antinflammatory drug (NSAIDs)
and followed up subsequently after
months, 8 effusionsdiminishe(, 1 did not
improve, andL showed absence of effusi

One case of preatellar bursitis and or

on US but wer@ot seen radiographical

Table 1:Sonographic findings

N Knee N
Sonographic findings o | radiographs
Articular cartilage | 47 | Narrowing 47
destruction of(FT)
articulations
Osteophytes 52 | Osteophytic 54
lipping
Suprapatellar effusion 17 | Suprapatellar | 5
effusion
Synovial thickening 7 | Synovial 0
thickening
Bursae Bursae
Baker 4 Baker cyst 0
o cys”t 1 Pre- 0
re-patellar tell
bursitis 1 2? ¢ 0
Pes  Anserine bursit
bursitis is
Pes
Anser
ine
bursit
is
Loose bodies 3 Loose bodies 7
DISCUSSION

Ultrasound assessment of osteoarthritit
based on measurements of cartil
thickness and detection of osteophytes
The sonographic feature an osteoarthritic
cartilage is loss of the normal sharpnes:
the synovial spaceartilage interface, whe
it appears blurred with poor visualization
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the outer cartilaginous margin. Loss of radiography in detecting the presence of
cartilage transparency is an early osteophytosis.Recently, ultrasound has been
sonographic feature of osteoarthritis. Thedemonstrated to be more sensitive than X-
increased echogenicity may reflect structuralray in the detection of osteophytes in
alteration such as fibrillation of cartilage and patients with hand OA [6]. Ultrasound is
cleft formation [10]. able to detect, with higher sensitivity than
clinical examination, the presence of joint
Major changes of echogenicity of the effusion, correlating well with MR,
cartilage are clearly evident in patients with arthroscopic findings and pain in knee OA
advanced osteoarthritis. Narrowing of the [16, 17]. Usually, the fluid is anechoic, but
articular cartilage and even its completein OA it may appear inhomogeneous with
absence can be observed in patients witlparticulate matter, possibly due to
osteoarthritis. Loss of articular cartilage proteinaceous material, debris or calcified
resulting in asymmetric narrowing of the fragments. Moreover, by using color
inter-bone distance, with increased intensityDoppler and power Doppler, it is possible to
of the posterior bone cartilage interface andshow hyperaemia due to raised synovial
loss of continuity of the bone profile can be vascularity, correlating with histological
also detected [11]. Osteochondral fragmentdindings in patients with OA [18, 19].
may be detected within the joint fluid Moreover, by using ultrasound, it is possible
located in the suprapatellar pouch deep tao evaluate the pathology of the adjacent soft
a baker's cyst [12]. Joint space narrowing isfrequently involvedn OA.
a primary radiographic feature of OA.
Ultrasound is also useful and safe as a guide
Studies have shown that menisci canfor joint injections[15]. Therefore, by using
contribute to joint space width.Meniscal ultrasound, it is possible to image the
protrusion, or displacement away from their structural damage and the inflammatory
normal anatomic location, may cause state of the OA. Since ultrasound can detect
radiographic FT space narrowing minimal synovitis, this technique can
independent of cartilage thinning in knee identify patients with a higher risk of
OA. In this study, the sonographic findings progression and can be used to monitor the
in 47/60 patients with degenerative arthritis progression of the disease [19]. In this work,
showed comparable results. marked synovial thickening with increased
vascularity are seems signs of inflamed
Sonographic assessment of the extent obynovium and detected in some patients
cartilage damage in patients with OA is with acute flare of OA.
important in the early diagnosis and
monitoring of therapy in osteo-arthritis [11]. In_this_study, sonographic examination in
The hyaline articular cartilage in the patients with bursitis showed hypoechoic
intercondylar notch can be used as a markefluid collection with coarsenternal echoes
of activity of inflammatory arthropathy [13]. in the superficial and deep infra-patellar
bursae. This is in agreement with Aceleg¢s
Although cartilage evaluation by US seemsal[20], who reported that bursae adjacent to
reliable, the clinical value is limited in active joints with irregular bony contours and
inflammation because the weight bearinghypertrophic tendon insertions _ were
areas are inaccessible [14)]. In patientspredisposedo the development of frictional
affected by OA, the typical bone changes arebursitis. Bursae of the knee most commonly
osteophytes, which appear as hyperechoiénvolved arethe pre-patellar as well as infra-
signals at the joint margins. There is optimal patellar bursae. In chronic bursitis due to
correlation between ultrasound and plainimpingement or overuse, the bursa is

7
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distended with anechoic fluid. More
frequently, there is just bursal thickening
evidenced by bands of moderate
echogenicity with echogenic debris.

CONCLUSIONS 2.

This study has shown several advantages o§

ultrasonography, including absence of
hazardous ionizing radiation, accessibility,
low price, noninvasiveness, quick and
precise evaluation of the entire knee soft
tissue structures which are all frequently
involved in knee OA, as well as the
possibility of frequent repetitions.

The US technique_is donvethin 15 minutes
for bilateral knee joints, which is a short

modality, i.e. MRI, which would take 30
minutes for one knee examination, not
taking in consideration the reading time
required afterwards.

Ultrasound can be used efficiently to follow
up diagnosed osteoarthritic patients.

The quality of ultrasound examination
depends on technical equipment and the

doctor's experience. 6
This study recommends the use of
ultrasonography as a routine and
fundamental method in contemporary

rheumatological practice, and as a
complement to clinical examination.
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