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Objectives: The present research aimed to evaluate the relationship of supra patella effusion 
with pain and disability in patients with knee osteoarthritis by Ultrasonography (US).

Methods: In a cross-sectional study, 60 patients with knee OA (Mean±SD score of body mass 
index: 29.81±5.64 kg/m2 and age: 50.48±7.57 years) were selected by nonprobability sampling 
method. Supra patella effusion was evaluated using an US. All study subjects completed the 
Visual Analogue Scale (VAS) and Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) for pain and disability outcomes, respectively. To evaluate the relationship 
between effusion, disability, and pain, the Pearson’s correlation coefficient was employed. 

Results: There was a poor but significant relationship between the area of effusion (r=0.27, 
P=0.03), the thickness of effusion (r=0.32, P=0.01), with pain. No correlation was found 
between the trace of effusion (r=-0.08, P=0.5) and pain. The area of effusion (r=0.1, P=0.17), 
the thickness of effusion (r=0.08, P=0.51), and the trace of effusion (r=0.0, P=0.9) were not 
correlated with disability. 

Discussion: The effusion of supra patella was slightly correlated with pain. In contrast, the 
effusion of supra patella demonstrated no correlation with disability. 
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Highlights 

● Supra patella effusion is correlated with pain.

● No association was found between disability and supra patella effusion.

Plain Language Summary 

Knee Osteoarthritis (OA) is the most common form of arthritis. In patients with knee OA, edema around the joint 
causes knee pain and disability. To determine the edema, many researchers have used Ultrasonography (US). This 
study evaluated the relationship between supra patellar edema, pain, and disability in patients with knee OA by US. Our 
findings demonstrated that joint edema revealed a poor and significant correlation with pain, but it was not correlated 
with disability.

1. Introduction

steoarthritis (OA) is a progressive degen-
erative disease of the joints caused by 
changes in the physiology, biomechanics, 
and biochemistry of the articular cartilage 
[1]. The prevalence of OA is high; 60% 

of men and 70% of women aged 70 to 80 years suffer 
from OA [2]. The occurrence of OA in each joint pres-
ents signs and symptoms [1]. The joint stiffness, crepi-
tus, effusion, and pain cause a disturbance in daily living 
activities and reduce the quality of life in patients with 
knee OA [1, 3].

 Alternations in the material composition of the car-
tilage and the inflammation of the synovial membrane 
trigger destructive changes in the cartilage; ultimately, 
it causes bone deformation and osteophyte [4]. The in-
flammatory nature of OA affects the functions of the sen-
sory receptors. It also increases the frequency of the fir-
ing of groups III and IV mechanoreceptors to the central 
nervous system [5-7]. These events inhibit quadriceps 
muscle activity and may contribute to the atrophy of this 
muscle [8, 9]. The inhibition of the quadriceps muscle 
produces joint laxity, joint degeneration, and pain [10].

Effusion and synovitis findings are similar in Magnetic 
Resonance Imaging (MRI). Thus, these are introduced 
as effusion-synovitis [11, 12]. A study assessed the re-
gional effusion-synovitis of the suprapatellar pouch. The 
relevant results revealed that the area of effusion-syno-
vitis was highly correlated with knee OA [13]. In addi-
tion, controlling effusion may decrease the progression 
of knee OA in the early stages [14]. 

Ultrasonography (US) and MRI are used to measure 
and document joint inflammation and effusion [15]. MRI 

was used for measuring effusion in almost all studies 
[15-17]. The obtained data were controversial and only 
some studies suggested moderate correlations between 
pain, disability, and effusion [16-18]. Recently, US in-
dicated high reliability and validity for measuring knee 
effusion [12, 18, 19]. Although US is employed to mea-
sure articular effusion in patients with OA, the relation-
ship between articular effusion, disability, and pain is 
not determined in these patients. Therefore, the present 
study aimed to explore the relationship of effusion with 
pain, and functional disability in patients with knee OA.

2. Methods

Initially, 65 patients were recruited as the study partici-
pated. Then, 2 patients with a Body Mass Index (BMI) 
>40 kg/m2, 1 patient with prostate cancer, and 2 patients 
aged >60 years were excluded from the research. Final-
ly, a total of 60 males and females aged 40 to 60 years 
with knee OA of grades 1 and 2 (based on the Kellgren-
Lawrence (K-L) criteria) were included in this study. Pa-
tients who referred to the healthcare centers affiliated to 
the Zahedan University of Medical Sciences in 2018 and 
2019 included the study population. We implemented a 
simple nonprobability sampling approach for selecting 
the study subjects. This was an observational, cross-sec-
tional, and analytical research project. The inclusion cri-
teria were as follows: 1. the establishment of radiological 
findings of knee OA with grades 1 and 2 according to 
the K-L classification [20]; BMI ≤40 kg/m2 [21, 22], and 
an age range of 40-60 years. Patients with rheumatoid 
arthritis, malignancy, local knee infection, knee surgery, 
fracture, complete meniscus, and cruciate ligaments rup-
ture, neuropathic diseases, or the injection of hyaluronic 
acid or corticosteroid in the past 6 months, and history 
of physiotherapy in the last month were excluded from 
this research.

O
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 We used a form to record the explored patients’ demo-
graphic information and effusion. The Visual Analogue 
Scale (VAS) [23] and the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC) were 
applied for evaluating the intensity of pain, and func-
tional disability, respectively [24]. Pain, stiffness, and 
physical function were assessed by the WOMAC. The 
WOMAC is a reliable and valid outcome measure for 
evaluating patients with hip and knee OA [25]. The scale 
includes 24 questions; 5 questions about pain, 2 about 
joint stiffness, and 17 about function. Each question is 
graded qualitatively, as follows: none, low, moderate, 
severe, and very severe; the relevant scores are 0, 1, 2, 
3, and 4, respectively [25, 26]. The WOMAC was trans-
lated to Persian and indicated high validity and reliability 
for patients with knee OA [27, 28]. We used US device 
in the musculoskeletal model with the frequency of 1 to 
5 Hz and linear probe to examine suprapatellar effusion. 
The device (Whison Med Ins) was manufactured in Ja-
pan and was calibrated every 6 months.

To measure joint effusion, the patient lay supine on 
the bed and the examiner put a towel under the knees 
to achieve a semi flexion position. Then, the ultrasound 
probe was longitudinally placed without pressure on the 
supra patella area near the upper pole of the patella. Sy-
novial effusion was observed as hypoechoic space with 
an irregular environment. We recorded the trace and the 
area of   the effusion and its thickness by US. For trace and 
area, the  surrounding space of hypoechoic (all around 
the margin of supra patella effusion) and for thicknesses, 
the maximum depth (distance between the supra patella 
tendon on the sagittal plate & the cross with the quadri-
ceps tendon) [9] were evaluated (Figure 1). 

All data analyses were performed using SPSS. Shap-
iro-Wilk test was employed to evaluate the normal dis-

tribution  of the data. Pearson’s correlation coefficient 
was used to investigate the relationship between trace, 
area, and the thickness of effusion, and scale variables. 
Moreover,  Spearman’s correlation coefficient was per-
formed for nominal variables. The level of statistical sig-
nificance was set at P<0.05.

3. Results

Totally, 60 patients 12(20%) males & 48(80%) females) 
with knee OA (grade 1: 26(43.3%), grade 2: 34(56.7%) 
participated in the present study. Furthermore, 27(45%) 
and 33(55%) subjects presented bilateral and unilateral 
knee OA, respectively. In 52(86.7%) of the patients, the 
right leg  was dominant. The demographic data of the 
study subjects are listed in Table 1.

Table 2  presents the correlation coefficients of the 
thickne s s, trace, area of effusion, pain, and disability. 
Significant and weak correlations were found between 
the area of effusion and pain (r=0.27. P=0.03), as well as 
the thickness of effusion and pain (r=0.32, P=0.01). No 
significant relationship was revealed between the area 
of effusion and disability (P=0.17), the thickness of ef-
fusion and disability (P=0.51); the trace of effusion and 
pain (P=0.50), as well as the trace of effusion and dis-
ability (P=0.90).

Supra patellar effusion suggested no significant correla-
tion with sex, OA grade, bilateral or unilateral involve-
ment, dominant leg, BMI, and age. The area of effusion 
indicated a reverse but not significant correlation with the 
dominant leg. The correlation between age and the thick-
ness of effusion was reverse but not significant (Table 3).

Table 1. Demographic information of subjects with knee osteoarthritis

Variables Mean±SD

BMI (kg/m2) 29.81±5.64

Age (y) 50.48±7.57

The area of effusion 0.95±0.68

The thickness of effusion 4.22±2.67

The trace of effusion 58.13±19.95

VAS 6.95±1.96
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4. Discussion

The present study results suggested that the relation-
ship between the area and thickness of effusion with 
pain were direct and significant. However, there was no 
significant relationship between the area and thickness 
of effusion with functional disability. In addition, no 
significant relationship was observed between the area 
and thickness of effusion, with the variables, such as age, 
sex, BMI, OA grade, dominant leg, and the bilateral or 
unilateral involvement of the affected knee. The trace 
of effusion presented no significant relationship with 
pain, functional disability, and demographic variables. 
The thickness of the effusion was significantly associ-
ated with pain. However, the trace of effusion indicated 
a poor relationship with disability.

Previous studies reported that US is a useful device for 
detecting soft tissue damage in the initial stages [12, 29]. 
Besides, it provides more objective data about effusion 
[12, 18, 19, 30]. Some studies suggested that US could 
be used to predict OA, especially in low grades [30, 31]. 
OA increases intra-articular fluid that affects the patient’s 
pain and function [32, 33]. Studies have revealed that 
suprapatellar effusion could exacerbate pain in patients 
[34, 35]. In addition to the patella’s effusion, the effu-
sion of meniscuses, ligaments, Baker cyst, and synovial 
damage were measured. Accordingly, the results signi-
fied that the effusion of soft tissue damage around the 
knee was associated with pain in these patients [12, 15-
17, 30, 31, 34, 36]. In the lower grades of OA, the effu-
sion of meniscuses, ligaments, and Baker cyst seem to 
be less. Thus, we only measured the supra patella effu-

Table 2. The relationship between the thickness, trace, and area of effusion, pain, and disability

Dependent Variables Independent Variables Pearson’s Correlation Coefficient P

The area of effusion
Pain 0.27 0.03*

Disability 0.17 0.17

The thickness of effusion
Pain 0.32 0.01*

Disability 0.08 0.51

The trace of effusion
Pain -0.08 0.50

Disability 0.01 0.90

* Significant

Table 3. The relationship between the area, thickness, trace of effusion and sex, OA grade, bilateral or unilateral involvement, 
dominant leg, BMI, and age 

Variables

Area of Effusion Thickness of Effusion Trace of Effusion

Spearman’s 
Correlation 
Coefficient 

P
Spearman’s 
Correlation 
Coefficient

P
Spearman’s 
Correlation 
Coefficient

P

Sex 0.09 0.46 0.08 0.50 0.13 0.29

OA grade 0.19 0.13 0.11 0.36 0.08 0.51

Bilateral or unilateral 0.08 0.54 0.02 0.82 0.05 0.65

Dominant leg -0.01 0.94 0.11 0.39 -0.16 0.20

Variables
Area of Effusion Thickness of Effusion Trace of Effusion

Pearson P Pearson P Pearson P

BMI (kg/m2) 0.07 0.59 0.07 0.55 0.06 0.62

Age (y) 0.02 0.85 -0.16 0.20 0.15 0.23
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sion in patients with grades 1 and 2 OA. Previous stud-
ies documented contradictory data about the relationship 
between pain and effusion; some of which reported no 
relationship, and others referred to poor relationships in 
this regard [15, 30, 31, 36]. 

Other studies addressed the patient’s position during 
the examination [15]. Bevers et al. stated that the con-
traction of the quadriceps muscle may influence the size 
of the suprapatellar effusion [31]. Loy et al. also argued 
that patients reported more pain in Weight-Bearing (WB) 
position, compared to the non-WB position. Besides, the 
pain was highly associated with effusion in WB; howev-
er, in our study, effusion was measured in the resting and 
non-WB positions [15]. D’Agostino et al. specified the 
time of measuring effusion as a key factor in reporting 
pain by patients. Due to more effusion, the patients com-
plained of more pain and stiffness in the morning [31]. 
In our study, the time of measurement was disregarded. 
Bevers et al. mentioned MRI is more sensitive than US 
to observe the site of inflammation. In other words, US 
is an appropriate device for locating an effusion in the 
onset and prognosis of the disease [12, 30]; however, it 
probably fails to indicate the true volume of effusion in 
high grades of OA [31]. 

The present research detected no significant relationship 
between effusion and the disability of patients with OA. 
In 3 and 4 grades of knee OA, the extent of soft tissue de-
struction is more; thus, joint inflammation increased and 
affected the patients’ function. In studies on the patients 
with a high grade of OA, the correlation between effu-
sion and disability was significant [17, 36, 37]. Like our 
study, in previous studies, the WOMAC questionnaire 

was used to measure the disability degree in patients 
[25, 26]. In addition to supra patella effusion, the effu-
sion due to the rupture of meniscus and ligaments, Baker 
cyst, osteophyte size, and the thickness of subchondral 
was measured by MRI [13, 16, 17, 37, 38]. Sowers et 
al. calculated the odds ratio for determining the correla-
tion of the relevant variables. The reason for this strong 
relationship was the change in the direction of the patella, 
which could affect the patient’s function [17]. However, 
in our study, only grades 1 and 2 of OA were evaluated. 
Moreover, other soft tissue damages in lower grades are 
usually less common; therefore, we only measured the 
supra patella effusion. Wallace et al. argued that the site 
of effusion plays a greater role in knee pain and the corre-
lation between WOMAC pain and medial synovitis was 
strong and significant [37]. In contrast, we considered all 
subscales of WOMAC in the present study. Accordingly, 
it may be one reason for the lack of finding any correla-
tion between the subscales of WOMAC and effusion. In a 
study, the WOMAC pain score was not significantly cor-
related with effusion [15, 35]. Some scholars suggested 
no correlation between synovitis and non-WB knee pain 
[36]. The non-WB scale of WOMAC is not appropriate 
for examining knee OA [15]. 

There were some limitations to the present study. Not 
separating grades 1 and 2 patients with knee OA, con-
sidering the overall scores of the WOMAC scale for dis-
ability, and the US examination of suprapatellar effusion 
only were the limitations of this study. A larger sample 
size, a wider age range, and recording the occupational 
status of the patients is recommended to be considered 
in future studies.

Figure 1. The scattergram of the area and thickness of suprapatellar effusion and pain 

* The y-axis corresponds with pain, and the x-axis corresponds with the area (cm2) and thickness (mm) of suprapatellar effu-
sion evaluated by ultrasonography.
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5. Conclusion

According to our findings, supra patella effusion was 
significantly related to pain. It seems that at the onset of 
the knee OA, increased supra patella effusion is associ-
ated with aggravated pain in these patients. Supra patella 
effusion seems not to be the main cause of disability in 
these patients. 
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