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Abstract 

Objective: Knee osteoarthritis (OA) is often accompanied by 

joint effusion that requires accurate detecting and diagnosing. 

In an interprofessional evidence-based practice (EBP) approach 

to this, physiotherapists (PTs) and radiologic technologists 

(RTs) should be included. While researchissults regarding the 

1st pillar (external clinical evidence) and the 2nd (patients´side) 

pillar of EBP are available, these are still missing concerning the 

3rd pillar (clinical experts´ side). Therefore, the aim of this study 

is to investigate how PTs and RTs deal with knee joint effusion 

detection in the course of knee OA patients’ profession-

specifically as well as how they rate the other occupational 

group´s competencies. 

Methods: An online survey consisting of open and closed 

questions was conducted in the period from 31st of January 2023 

till 6th of March 2023 to collect data. PTs, RTs as well as 

physiotherapy students (PTSs) and radiologic technology 

students (RTSs) were defined as target groups. A structuring 

content analysis was used to evaluate open questions. Descriptive and inferential statistics were used to 

analyses closed questions. 

Results: PTs and PTSs determined at least one of the cardinal symptoms of inflammation, inspection, 

palpation, the patellar tap test, and circumference measurement as knee effusion detection possibilities in 

patients´ with knee OA. In contrast, the modified stroke test and the bulge sign were hardly mentioned. The 
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majority of RTs and RTSs stated that MRI was the first-choice imaging to detect effusion followed by 

sonography. Focusing on specific signs in radiologic imaging modalities fluid on T2 sequences in MRI, 

hypoechoic area on sonography, swelling on conventional radiography, fluid accumulation on CT and 

radionuclide uptake on scintigraphy were frequently mentioned. Among all 4 participating occupational 

groups, PTs and RTs were among the top 5 mentioned professions that have knee effusion detection 

competencies. There is no significant difference regarding the other occupational group´s knee effusion 

detection competencies. The participants rated them consistently as “rather competent” most frequently. 

Conclusion: The authors study results indicate that there are some discrepancies among PTs, PTSs, RTs and 

RTSs in regard to the 1st and 3rd pillar of EBP. All occupational groups show partly contradictory or lack of 

in-depth knowledge regarding frequently applied and suggested diagnostic procedures in literature. 

Implementing relevant training formats should be considered in the future. 

Introduction 

Osteoarthritis (OA) is a widespread disease 

and the most common disorder of joints [1]. It 

is characterized by cartilage degeneration, 

bony osteophytes´ development, 

subchondral bone sclerosis and also 

formation of subchondral cysts in an 

advanced state of OA [2]. Due to society´s 

increasing age and body weight, the 

prevalence of OA is rising. The lowest 

prevalence is in the younger population 

between 15 and 29 years of age, the highest in 

the age group from 75 years and above, 

namely 27.7% for men and 47.3% for women 

in Austria [3]. The most affected joints are the 

knees, hips and hands [4]. Specifically, knee 

OA can affect the medial, lateral and/or 

patellofemoral compartment of the joint [2]. 

The main symptoms are pain, joint stiffness, 

swelling, effusion (worth noting in the 

context of authors article is, that the term 

swelling is more general and may refer to 

extra- and/or intra-articular structures, 

whereas the latter is also called effusion, 

specifically) [5-7], joint dysfunction and 

deformity [4,8]. Consequently, these 

symptoms might affect joint mechanics and 

cause muscle weakness [8]. 

A disease-independent state-of-the-art 

patient care approach is evidence-based 

medicine (EBM) respectively evidence-based 

practice (EBP). EBM describes decision-

making in individual patient´s care based on 

the current state of evidence. This means 

integrating individual clinical expertise with 

the best available external clinical evidence 

from systematic research [9]. EBP originates 

from EBM and makes clinical decisions 

through a combination of external evidence, 

clinical expert’s experience and patient’s 

preference [10]. In this context increased 

expertise is reflected in many ways such as 

more effective and efficient diagnosis 

including the clinical examination [9]. In 

addition to the medical profession, this 

approach is also suitable for various health 

care professions [10,11]. 

Besides that, interprofessional collaboration 

approaches are recommended to provide 

optimum patient-centred care [12,13]. Current 

guidelines on knee OA don´t necessarily 

name involved professionists explicitly, but 
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an indirect derivation on the basis of given 

recommendations is possible [14-17]. 

Besides physicians, those are physiotherapists 

(PTs) and radiologic technologists (RTs) 

among others. In terms of interprofessional 

collaboration EBP, an accurate diagnosis 

regarding joint effusion in the course of knee 

OA, due to its´ mechanic and muscle activity 

influencing potential [8], is crucial. 

Regarding the 1st EBP pillar, external clinical 

evidence, MRI and ultrasound are possible 

radiologic imaging modalities to detect knee 

swelling and effusion [18-20]. MRI imaging 

can be used to differentiate between extra-

articular knee swelling and effusion in T2 TSE 

sequences due to effusion´s high signal 

intensity [21]. Effusion can be quantified by 

measuring liquid volume [22]. Due to its 

narrow scan field, ultrasound cannot estimate 

whole knee swelling or measure diameters. 

However, effusion can be quantified 

measuring the hypoechoic field cranial to the 

patella [23]. 

Besides radiologic possibilities, mentioned 

clinical tests are the patellar tap test, bulge 

sign and the modified stroke test that can be 

combined with circumference measurement 

and inspection to detect knee swelling in 

physiotherapeutic practice [24,25]. The 

visible swelling inspection might be related to 

joint effusion. Inter-observer reliability shows 

the highest kappa at the infrapatellar site, fair 

reliability over the medial gutter and poor 

reliability over the suprapatellar and 

prepatellar sites [25]. 

Related to the 2nd pillar of EBP, from the 

patient's or general lay people's point of view, 

knee joint swelling is mainly identified by the 

typical signs of the cardinal symptoms of 

inflammation, namely limited function, pain, 

warmth, swelling and redness. Besides that, 

an unspecified increase in visual 

circumference was mentioned as a 

characteristic of swelling [26]. 

Additionally, a recent study investigated the 

association between subjective and objective 

swelling in patients with knee OA, showing 

that some people with knee pain experience 

subjective knee swelling without any 

ultrasonography detected objective swelling 

[27]. 

Regarding the 3rd pillar of EBP, the clinical 

experts´ side, evidence is still missing at the 

current time. This concerns the PTs´ and RTs’ 

profession-specific knee swelling detection 

state of knowledge and related application in 

daily practice. Additionally, no studies could 

be found that investigate an interdisciplinary 

approach of these 2 professions to do justice 

to the interprofessional collaboration EBP 

approach named above. 

Therefore, the objective of this cross-

sectional study is to investigate how PTs and 

RTs face knee effusion profession-specifically 

and their competence rating regarding the 

other profession´s role in detecting knee 

effusion. 

Methods 

To answer the research question, an 

anonymous online survey was planned. On 

the part of the ethics committee of the 

Province of Carinthia, there were no ethical 

objections to the project. 
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The target group was defined as Austrian PTs, 

RTs as well as physiotherapy students (PTSs) 

and radiologic technology students (RTSs) in 

their 2nd and 3rd year of training. Due to the 

authors´ and target group´s different 

professions resulting in profession-specific 

terminology, it was necessary to define a 

common language prior to developing the 

survey. The survey consisted of open and 

closed questions and was divided into four 

main parts: sociodemographic, 

physiotherapy-specific, radiologic 

technology-specific and interdisciplinary. 

Within the scope of the piloting, 3 PTs, 4 

PTSs, 3 RTs and 2 RTSs completed the survey 

and were asked to give feedback especially 

regarding suggestions, queries, 

comprehension problems and lack of choices. 

Based on the feedback, some minor 

adaptions, like wordings, additional clues, or 

the possibility for personal general feedback, 

have been made to finalize it. 

The survey was open from 31st of January 2023 

till 6th of March 2023. Various channels were 

used to get in touch with the target group and 

recruit participants: national professional 

associations, Austrian universities of applied 

sciences, regional internship partners, 

profession-specific social media groups and 

selected Austrian in- and outpatient clinics. 

First, all participants were asked to answer 

sociodemographic questions like age, job 

setting and experience in knee OA patients´ 

care (6 questions for professionals and 5 for 

students). That was followed by a profession-

specific part about physiotherapeutic effusion 

detection options (11 questions) and 

radiologic technology practice regarding 

effusion in the context of knee OA (26 

questions). Last, they completed with an 

interdisciplinary part (8 questions). For this 

study, the following questions according to 

the research questions were analyzed: 

• “How do you recognize a patient´s 

knee joint effusion during the physical 

examination?” 

• “Which of the following options for 

assessing knee joint effusion do you 

use in daily physiotherapy practice?” 

Answer Choices: bulge sign, 

inspection, modified stroke test, 

palpation, patellar tap test, 

circumference measurement, other 

• “As a radiologic technologist, which of 

the following radiologic imaging 

modalities would you choose or 

recommend for the representation of 

knee joint effusion?” Answer choices: 

computed tomography (CT), 

fluoroscopy, magnetic resonance 

imaging (MRI), positron emission 

tomography (PET), PET/CT, 

conventional radiography (CR), 

scintigraphy, sonography (Note: RTs 

and RTSs were instructed to rank 

them from 1st to 6th, with rank 1 

indicating the modality considered 

most appropriate). 

• “How would you recognize a patient´s 

knee joint effusion during the imaging 

examination (please answer, 

specifying the modality)?” 

• “Which occupational group(s) can 

detect knee joint effusion?” 

• “How competent do you rate RTs/PTs 

in detecting knee joint effusions?” 

Answer choices: competent, rather 

competent, rather not competent, not 
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competent (Note: PTs and PTSs were 

asked to rate radiology technologists 

and vice versa). 

A structuring content analysis was used to 

evaluate qualitative data. The participant´s 

complete answer was defined as evaluation 

and context unit, single words as coding unit 

[28,29]. Each open question was analysed 

separately. Most frequently, an inductive 

approach was used to form the categories. 

Regarding the physiotherapeutic part, a 

combined deductive and inductive approach 

was used to analyse the question about knee 

effusion detection possibilities in the course 

of the physical examination. Derived 

categories from literature were the patellar 

tap test, bulge sign, modified stroke test, 

inspection and circumference measurement 

[24,25]. A combined inductive and deductive 

approach was also used in the radiologic 

technology part of the survey. Six categories 

were derived from literature: CT, fluoroscopy, 

MRI, PET, PET/CT, conventional 

radiography, scintigraphy and ultrasound 

[17]. An inductive approach was used to 

analyse the question about knee joint effusion 

detection competent professions. After 

categorising, a frequency analysis was 

performed to examine the data. IBM SPSS® 

version 28 was used to analyse quantitative 

data via descriptive and inferential statistics. 

Figures and Tables were created in Microsoft 

Excel. 

Results 

A total of 305 participants, 105 PTs, 45 PTSs, 

119 RTs and 36 RTSs took place in the survey. 

On average, the participants needed 8 min 

(SD = ± 9) to complete the survey. 171 (55.7%) 

participants completed the questionnaire in 

full. Socio-demographic characteristics are 

shown in (Table 1).

 Gender (sex) Age (years) 

Professional 

experience 

(years) 

Physiotherapists 
77 (74%) females 

27 (26%) males 

39.40 ± 11.95 

36.41 ± 8.94 

15.50 ± 11.70 

11.73 ± 8.61 

Physiotherapy 

students 

30 (68.2%) females 

14 (31.8%) males 

22.00 ± 3.34 

25.00 ± 3.90 
Not applicable 

Radiologic 

technologists 

95 (79.8%) females 

24 (20.2%) males 

39.67 ± 11.61 

42.22 ± 11.62 

16.52 ± 11.47 

17.90 ± 12.58 

Radiologic 

technology 

students 

28 (80%) females 

7 (20%) males 

22.32 ± 2.48 

29.83 ± 14.13 
Not applicable 

Total 
230 (76.2%) 

Female 72 (23.8%) male 

35.12 ± 12.74 

35.46 ± 11.45 

15.96 ± 11.58 

14.81 ± 11.11 

Table 1: Annotation: Values regarding gender are displayed in n with percentage in brackets, age and 

professional experience in M ± SD. 
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To detect patient´s knee joint effusion in the 

course of the physical examination, the 

participating PTs as well as the PTSs referred 

to the cardinal symptoms of inflammation 

(fPT=102; fPTS=34), predominantly. Swelling 

(fPT=31; fPTS=11), functional limitations 

(fPT=31; fPTS=5) and pain (fPT=19; fPTS=7) 

were the most frequently mentioned ones in 

that context. Furthermore, they recognize it 

via inspection (fPT=32; fPTS=7), palpation 

(fPT=28; fPTS=8), the patellar tap test 

(fPT=25; fPTS=7) and circumference 

measurement (fPT=11; fPTS=4). PTs are 

named the medical history (fPT=7), the 

modified stroke test (fPT=6) and the bulge 

sign (f=4) less frequently. The PTSs hardly 

considered these factors with one response 

for the medical history, and the bulge sign 

and no response for the modified stroke test. 

Regarding the multiple-choice question 

about knee effusion assessment options used 

in daily physiotherapy practice, 70.4% of the 

participating PTs selected inspection and 

palpation respectively, 59.3% circumference 

measurement and the patellar tap test, 18.5% 

the bulge sign and 11.1% the modified stroke 

test. 64.3% of the PTSs chose palpation, 57.1% 

inspection, 50% the patellar tap test and 

circumference measurement respectively. 

One PTS selected the bulge sign and none of 

them the modified stroke test. 

Asked to rank radiologic imaging modalities 

(CT, MRI, sonography, conventional 

radiography, scintigraphy, and fluoroscopy) 

from 1 to 6 according to their knee effusion 

visualization suitability, MRI (fRT=27, 

fRTS=7) was the most frequently selected 

first-place modality among RTs and RTSs, 

followed by sonography (fRT=23, fRTS=4) and 

conventional radiography (fRT =10, fRTS = 1). 

A similar distribution pattern was observed 

for the 2nd rank, particularly in the group of 

RTs, where MRI was selected 18 times, 

sonography 17 times and radiography 10 

times. The RTSs chose MRI and conventional 

radiography 3 times each and once 

fluoroscopy. Concerning the 3rd ranked 

modalities, RTs selected MRI (fRT=15) most 

frequently, followed by conventional 

radiography (fRT=8) and CT (fRT=4). RTSs 

chose CT (fRTS=5) most often, followed by 

MRI, conventional radiography and 

scintigraphy (fRTS=1 each). Full results of the 

3 most frequently mentioned modalities of 

the first 3 ranks for RTs are shown in figure 1 

and for RTSs in (Figure 2). 

 

Figure 1: Annotation: The top three responses per rating are shown in this figure. 
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Figure 2: Annotation: The top 3 responses per rating except for rank 3 presenting 3 equal nominations are 

shown in this figure.

Asked about effusion signs during the 

imaging examination, most effusion signs 

named were within MRI (f=35), followed by 

sonography (f=32), conventional radiography 

(f=27), CT (f=27) and scintigraphy (f=16). On 

MRI, the participating RTs referred to fluid on 

T2 and T2-derived sequences (f=24), fluid on 

T1 sequences (f=2), whereas RTSs referred to 

fluid on T2 and T2-derived sequences (f=5) 

and mass (f=1), predominantly. Amidst RTs 

the most common declared sonographic 

effusion signs were fluid (f=21) representing 

hypoechoic, anechoic, black or “hypodense” 

structures and changes in echogenicity, as 

well as echo enhancement (f=2) representing 

changes in echogenicity and echoic 

structures. 

RTSs identified hypoechoic fluid 

accumulation (f=2) as the first line 

echomorphological effusion sign as well as 

echo enhancement (f=1) and acoustical 

shadow (f=1). On conventional radiography 

RTs referred to masses (f=12) representing 

soft tissue shadowing and swelling as well as 

morphological joint changes (f=3). The RTSs 

is named mass or swelling (f=2). Regarding CT 

imaging, RTs referred to fluid accumulation 

(f=12), hypodense image appearance 

representing low Hounsfield Units (HU) (f=4) 

as knee effusion signs. Among RTSs the 

majority were named hypodense image 

impression (f=3) and fluid accumulation (f=1). 

In scintigraphy, RTs and RTSs specified 

radionuclide uptake (fRT=6, fRTS=5) as sign 

of effusion whereas RTSs declared also signal 

loss (f=1) as a typical sign for this pathology. 

Further relevant results besides the dedicated 

knee effusion signs show that RTs as well as 

RTSs affirmed that sonography was the first-

choice imaging modality for initial diagnosis 

of knee effusion (f=1 each) and RTs found 

sonography to be useful to detect damage in 

soft tissue and collateral ligaments (f=1). Two 

RTSs stated that effusion signs were not 

detectable in CT (f=2), 3 in scintigraphy. 

Asked about professions that are able to 

detect knee effusion, the 5 most frequently 

named were: physicians (f=182), PTs (f=99), 

RTs (f=43), nurses (f=33) and occupational 

therapists (f=30). Evaluated profession-

specific, the following was shown regarding 

PTs and RTs: Among the participating PTs 
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and PTSs, PTs are the 2nd (fPT=61; fPTS =19), 

RTs 4th (fPTS=6) respectively 5th (fPT=15) 

most frequently mentioned. Participating RTs 

named RTs and PTs ex aequo 2nd most 

frequently (fRT=17 each). Among RTSs, RTs 

were ranked 2nd (fRTS=5) and PTs 3rd 

(fRTS=2). The other occupational group´s 

knee effusion diagnosis competencies´ rating 

(meaning PTs and PTSs rated RTs´ 

competencies and vice versa) was similar. 

Most frequently, PTs (40%) and PTSs (58.3%) 

rated RTs “rather competent” (figure 3). Also, 

the RTs´ majority (62.3%) rated the PTs´ 

competencies “rather competent”. RTSs rated 

them “rather competent” and “rather not 

competent” with 40% each, most frequently 

(figure 4). A Kruskal-Wallis test showed no 

difference regarding the competencies rating 

between PTs, PTSs, RTs and RTSs 

(H(3)=4.123, p=.249). 

 

Figure 3: Radiologic Technologists´ Knee Effusion Diagnosis Competencies rated by physiotherapists and 

physiotherapy students. 

 

Figure 4: Physiotherapists´ Knee Effusion Diagnosis Competencies Rated by Radiologic Technologists and 

Radiologic Technology Students. 
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As a component of the interdisciplinary part, 

the participants were also asked how much 

time they would spend on further training on 

knee effusion in the course of knee OA. In 

total, 155 participants answered the question. 

On average, PTs stated they would invest 6.6h 

(SD= ± 5.3), PTSs 9.2h (SD= ± 6.4), RTs 3.7h 

(SD= ± 3.1) and RTSs 5.1h (SD= ± 6.4) in 

corresponding training. 4 participants would 

not spend any time on that. 

Discussion 

Most frequently, PTs as well as PTSs referred 

to at least 1 of the cardinal symptoms of 

inflammation when asked about possibilities 

to detect patient´s knee joint swelling in the 

context of an open question. Furthermore, 

inspection, palpation, the patellar tap test and 

circumference measurements were named. 

PTs mentioned the modified stroke test and 

the bulge sign hardly, whereas PTSs almost 

didn´t name them at all. The same picture 

emerges with a closed question: Inspection, 

palpation, circumference measurements and 

the patellar tap test were frequently, the 

modified stroke test and the bulge sign hardly 

selected. 

MRI, sonography and CT were regarded as the 

most suitable radiologic imaging modalities 

for detecting knee joint effusion. However, 

some variability could be observed in 

rankings both within and between RTs and 

RTSs. Undoubtedly, MRI is consistently 

considered the most suitable modality, 

obtaining the highest rankings in both 

groups. Overall, RTs and RTSs named most 

effusion signs concerning MRI. The most 

common in this context were fluid on T2 and 

T2-derived sequences. Furthermore, fluids as 

hypoechoic or anechoic structures on 

sonography and masses on conventional 

radiography were most frequently 

mentioned. 

Coming to the interdisciplinary part, 

participants of all 4 occupational groups 

named PTs and RTs among the 2nd to 5th 

most frequently mentioned professions when 

asked about professions with knee effusion 

detection abilities. There is no significant 

difference regarding the other occupational 

group´s competencies rating. Meaning PTs 

and PTSs rated RTs´ competencies as “rather 

competent” and vice versa. Additionally, the 

vast majority of participants stated they 

would invest time in relevant training 

formats. 

Discussing authors results from the 

perspective of a high-quality implementation 

of EBP to improve healthcare services, we 

detected some deficits and discrepancies in 

pillar 1 (external clinical evidence) and 3 (the 

clinical experts´ side). The researvhers results 

shows that from the physiotherapy 

perspective, the modified stroke test and the 

bulge sign are mentioned and applied less 

frequently to detect knee joint effusion as part 

of a complete physical examination, which is 

partly contrary to literature [24,25]. 

Conspicuous was that PTs and PTSs as well as 

lay people mentioned a change in the 

circumference as one indicator for knee 

effusion or swelling. Furthermore, they name 

at least 1 of the cardinal symptoms of 

inflammation in this context [26]. 

A study found that clinical experience and 

effusion depth may affect the accuracy of 

clinical examination in detecting knee 
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effusion in patients with knee OA [30]. 

Reflecting this with authors results, it seems 

appropriate to act a step earlier: Building and 

extending the corresponding knowledge first 

before enhancing accuracy. 

From an RT perspective, it is evident that the 

ranking regarding the suitability of radiologic 

imaging modalities in the context of knee 

effusion signs show a limited homogeneity 

within and between the RTs and RTSs. In 

order to interpret the data accurately, several 

assumptions must be considered:  

• The number of participants who 

answered the question varied 

between RTs (fRT=119) and RTSs 

(fRTS=36). The limited number of 

rankings within the RTSs diminishes 

the accuracy of statistical statements 

and hinders the generalization of 

findings to the larger population. 

• There may be a discrepancy in the 

assessment of RTs and RTSs due to 

the fact that RTSs might either be 

more confident in their rankings 

because of recent education, or less 

accurate in their ratings because they 

lack experience to all modalities or 

professional experience. 

• On the other hand, daily work of RTs 

often involves rotation service, which 

can make it difficult to maintain a 

comprehensive overview and 

expertise in the interconnection 

between specific diagnoses and the 

most suitable modalities, especially if 

certain modalities are not 

encountered on a regular basis. 

Rotation of RT across different 

modalities has a negative impact on 

their performance and serves as a 

barrier to fully realizing their 

professional expertise [31]. This is also 

reflected by positive resonances after 

additional advanced training and 

education to deepen and/or refresh 

understanding different modalities 

[32,33]. An additional finding of this 

survey highlights an interest among 

participants regarding advanced 

training programs focused on knee 

joint effusion [32]. This presents an 

interesting opportunity for future 

implementation of such programs, 

providing the development of 

expertise to both RT and RTS. 

While the data was purposefully split 

between RTs and RTSs to allow for better 

comparison between those groups, this 

division might be obsolete regarding the open 

question related to characteristic effusion 

signs across different modalities.  

Notably, within the RTS group, only a very 

limited number of responses per modality 

were recorded. To address this limitation in 

future studies, an alternative approach could 

involve conducting a follow-up survey 

specifically tailored for a target audience of 

RTS, categorizing according to their 

respective semesters. By crosschecking the 

generated results for consistency across both 

groups, the validity of the findings within this 

study could be further ensured. 

Like most of the participating RTs and RTSs 

affirmed correctly and corresponding to 

literature, MRI is highly sensitive for knee 

effusion imaging, especially when it comes to 

the use of fluid sensitive sequences like T2-
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weighted fat-suppressed or proton density-

weighted sequences [34-36]. 

As previously published, the amount of 

effusion is often overestimated on T2 

sequences, which has not been reported in 

the survey. To assess the true volume of knee 

effusion, contrast enhanced T1 sequences are 

required to differentiate between 

hyperintense synovitis and hypointense fluid, 

which are often seen together as a mass or 

swelling [18]. T1 sequence imaging of effusion 

was named but contrast media application 

was not specified, likely due to the fact that 

special indication is necessary to justify the 

risk of renal damage [37,38]. The majority of 

RTs and RTSs correctly identified hypoechoic 

fluid accumulation as a cardinal sign of knee 

effusion on sonography [23]. Sometimes the 

wording was less specific even in RTs like 

“black” or even “hypodense”, which is a 

specific word in CT imaging. As published 

before, in both groups participants confirmed 

that sonography was a modality for initial 

diagnosis [39]. Other echomorphological 

definitions were misunderstood, i.e., echo 

enhancement may be seen dorsal to a cyst but 

not in an effusion [40]. Acoustic shadow is a 

sonomorphological sign of a dense structure 

reflecting ultrasound waves, which is false in 

case of effusion [41]. These two statements 

have been made by RTs, representing a lack of 

knowledge regarding this modality. As a 

cardinal sign in conventional radiography, 

mass and swelling was stated in RTs and RTSs 

even if it is a less specific definition of effusion 

in radiography. More accurate definitions 

would be suprapatellar fat-soft tissue like 

mass and fat pad separation sign in the lateral 

view of knee x-ray [42-44]. Some of the RTSs 

did not know that effusion can be seen on 

conventional radiography. As the first two 

important effusion signs on CT imaging both 

RTs and RTSs specified fluid accumulation 

and hypodense image impression with low 

HU, which is correct in case of liquid effusion 

but has to be differentiated from 

hemarthrosis, which shows higher density 

[45]. In scintigraphy the most important 

effusion sign is radionuclide uptake, which 

has been named by both RTs and RTSs 

corresponding to former studies [46]. 

A good basic knowledge of the correct use of 

radiologic imaging modalities and the most 

important effusion signs are shown 

throughout the survey. However, a lack of in-

depth knowledge can be seen when it comes 

to the details. Though, this would be 

important for appropriate modality 

management and indication proof prior to 

the radiological examination, especially in the 

case of sonography. Surveys by the European 

Federation of Radiographer Societies show 

the difference in clinical skills development in 

diagnostic radiology and sonography with a 

duration of 1397 and 334 hours, respectively 

[47,48]. The implementation of sonography 

modality in European baccalaureate curricula 

varies from country to country, while Belgian 

RTSs even require clinical training, Austrian 

RTSs have to complete 20 examinations 

under the supervision of lecturers [49]. 

Furthermore, there are some differences 

between the 2 occupational groups, which 

require adapted knowledge enhancement. 

Regarding authors methodological approach, 

the mixed methods online-survey appears to 

be appropriate to get a first insight into the 

topic. The online setting seems to be suitable 
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in view of the target group in the sense that 

most of the participants should be familiar 

with various online tools. In terms of the item 

construction, attention was paid to an 

occupation-specific as well as cross-

professional comprehensible language in the 

corresponding parts of the survey in addition 

to general recommendations like for example 

items´ clarity or deliberately chosen order 

[50]. The following piloting was conducted 

with representatives of all targeted 

professions that can be seen as a plus. Despite 

this process, some adaptations could be 

identified that should be considered in future 

research. Complex and/or extensive item 

designs like ranking items that require in-

depth knowledge should be avoided as this 

might be a possible reason for a drop-out. 

Furthermore, it should be determined 

whether a ranking approach provides any 

additional value at all compared to a single-

choice approach. Given that answers 

corresponding to the guidelines were ranked 

as the most suitable ones, employing a single-

choice approach would likely yield more 

explicit conclusions, enabling a clear ranking. 

Moreover, words like “daily work” should not 

be used in relation to students as they 

probably might not feel addressed. The target 

group was defined as Austrian PTs, PTSs, RTs 

and RTSs. Although, we used various 

channels, like national professional 

associations, Austrian universities of applied 

sciences or profession-specific social media 

groups, the sociodemographic data suggest, 

that we merely reached a part of authors 

target group. Therefore, the found results 

refer to a cross section of the Austrian PTs, 

PTSs, RTs and RTSs and cannot be further 

transferred. This means the external validity 

of researchers results is limited. Future 

research should focus on reaching a wider 

range of participants of all professions and 

including further professions that are 

involved in knee OA patients´ care. Before 

carrying out authors study, we conducted 

literature research. We searched databases 

like PubMed, PEDro, Cochrane Library and 

ScienceDirect. We could not find any articles 

that included an interprofessional approach 

between PTs and RTs. The authors results 

show that PTs, PTSs, RTs and RTSs do not 

think about the other occupational group 

primarily when asked about knee effusion 

detection competent professions. 

However, they rate the other occupational 

group´s competences in this regard as rather 

competent. These results fit in with the 

findings that skillful screenings through PTs 

can facilitate appropriate referrals to 

orthopedic surgeons and provide cost-

effective care [51]. 

Following authors argumentation even 

radiographers are confronted with some 

challenges in daily practice when authors try 

to implement valuable optimization 

strategies. An effective operationalization of 

EBP is not part of their daily practice [52].  

In this context, authors study might be seen 

as a first contribution in this direction, 

further developing pillar 3. Furthermore, this 

could even help the single professions to fulfil 

their individual professional roles that are 

described in professional competence profiles 

[53] to further develop their job description. 

As a result, this could even help to improve 

the patient’s health literacy and support the 

2nd pillar of EBP. 
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Conclusion 

The authors study results provide a first 

insight on how Austrian PTs, PTSs, RTs and 

RTSs face knee joint effusion profession-

specifically and rate the other professions´ 

competencies in this context. From a 

physiotherapeutic perspective, there is a gap 

between applied and suggested clinical tests 

in literature. From a radiologic technology 

perspective, the results suggest a lack of 

profound knowledge regarding specific 

modality application and effusion signs. 

Concluding the interdisciplinary part, PTs, 

PTSs, RTs and RTSs assess the other 

occupational group as mainly rather 

competent in detecting knee effusion. 

However, they do not think about the other 

occupational group primarily when asked 

about professions that have knee effusion 

detection competencies. Furthermore, 

authors results show the participants´ 

willingness for further corresponding training 

in this context. Due to limited external 

validity, the results cannot be transferred 

outside Austrian PTs, PTSs, RTs and RTSs. To 

sum it up, we detected a need for customised 

training formats in the context of knee 

effusion in knee OA patients with special 

focus on profession-specific input with 

interdisciplinary aspects. As already 

mentioned, this can help to enhance 

healthcare services and improve the quality of 

EBP especially in pillar 1 (external clinical 

evidence) and 3 (the clinical experts´ side). 

Both occupational groups have the potential 

to optimize patient-centered care, which for 

example might help to facilitate appropriate 

referrals to orthopedic surgeons and provide 

cost-effective care in the future. 

References 

1. Heidari B. Knee Osteoarthritis Prevalence, Risk Factors, Pathogenesis and Features: Part I. Caspian J Intern 

Med. 2011;2(2):205. PubMed 

2. Lespasio MJ, Piuzzi NS, Husni ME, Muschler GF, Guarino AJ, Mont MA. Knee Osteoarthritis: A Primer. 

Perm J. 2017;21. PubMed | CrossRef 

3. Statistik Austria. Gesundheitszustand selbstberichtet. 2020. 

4. Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American College of 

Rheumatology/Arthritis Foundation Guideline for the Management of Osteoarthritis of the Hand, Hip, and 

Knee. Arthritis Rheumatol. 2020;72(2):220-33. PubMed | CrossRef 

5. Mayo Foundation for Medical Education and Research. Swollen knee. 2022. 

6. Physiopedia. Effusion tests of the Knee. 

7. Gerena LA, Mabrouk A, DeCastro A. Knee Effusion. 

8. Rutherford DJ, Hubley-Kozey CL, Stanish WD. Knee Effusion Affects Knee Mechanics and Muscle Activity 

During Gait in Individuals with Knee Osteoarthritis. Osteoarthritis Cartilage. 2012;20(9):974-81. PubMed | 

CrossRef 

9. Sackett DL, Rosenberg WM, Gray JM, Haynes RB, Richardson WS. Evidence Based Medicine: What it is and 

What it isn't. BLJ. 1996;312(7023):71-2. 

10. Mangold S. Evidenzbasiertes Arbeiten in Der Physio-Und Ergotherapie. Springer Berlin; 2011. CrossRef 

11. Seale J, Barnard S. Therapy Research: Processes and Practicalities. Butterworth-Heinemann; 1998. 

12. Dahl BM, Crawford P. Perceptions of Experiences with Interprofessional Collaboration in Public Health 

Nursing: A Qualitative Analysis. J Interprof Care. 2018;32(2):178-84. PubMed | CrossRef 

https://doi.org/10.37191/Mapsci-JOCR-1(2)-011
https://pubmed.ncbi.nlm.nih.gov/24024017/
https://pubmed.ncbi.nlm.nih.gov/29035179/
https://doi.org/10.7812/tpp/16-183
https://pubmed.ncbi.nlm.nih.gov/31908149/
https://doi.org/10.1002/acr.24131
https://pubmed.ncbi.nlm.nih.gov/22698444/
https://doi.org/10.1016/j.joca.2012.05.014
https://doi.org/10.1007/978-3-642-40636-2
https://pubmed.ncbi.nlm.nih.gov/31329469/
https://doi.org/10.1080/13561820.2019.1636007


Halbreiner U | Volume 1; Issue 2 (2023) | Mapsci-JOCR-1(2)-011 | Research Article 
Citation: Halbreiner U, Scariano V, Suppnig A, Haimburger E, and Suppanz M. How do Trained and Prospective Physiotherapists and 
Radiologic Technologists Face Knee Joint Effusion Profession-Specifically and Interdisciplinary?-A Cross-Sectional Study. J Orth Clin Res. 
2023;1(2):87-102. 
DOI: https://doi.org/10.37191/Mapsci-JOCR-1(2)-011 

 

13. Reeves S, Perrier L, Goldman J, Freeth D, Zwarenstein M. Cochrane Effective Practice and Organisation of 

Care Group. Interprofessional Education: Effects on Professional Practice and Healthcare Outcomes 

(Update. Cochrane Database Syst Rev. 2013;34(3). PubMed | CrossRef 

14. Zang W, Moskowitz RW, Nuki G. OARSI Recommendations for the Management of Hip and Knee 

Osteoarthritis. Part II: OARSI Evidence-Based, Expert Consensus Guidelines. Osteoarthritis Cartilage. 

2008;16:137-62. PubMed | CrossRef 

15. Zhang Z, Huang C, Jiang Q, Zheng Y, Liu Y, Liu S, et al. Guidelines for the Diagnosis and Treatment of 

Osteoarthritis in China (2019 edition). Ann Transl Med. 2020;8(19). PubMed | CrossRef 

16. Zhang W, Nuki G, Moskowitz RW, Abramson S, Altman RD, Arden NK, et al. OARSI Recommendations for 

the Management of Hip and Knee Osteoarthritis: Part III: Changes in Evidence Following Systematic 

Cumulative Update of Research Published Through January 2009. Osteoarthr Cartil. 2010;18(4):476-99. 

PubMed | CrossRef 

17. Deutsche Gesellschaft für Orthopädie und Orthopädische Chirurgie, Deutsche Gesellschaft für Orthopädie 

und Unfallchirurgie, Gesellschaft für Arthroskopie und Gelenkchirurgie, et al. S2k-Leitlinie- Gonarthrose 

2018. 

18. Roemer FW, Guermazi A, Demehri S, Wirth W, Kijowski R. Imaging in Osteoarthritis. Osteoarthr Cartil. 

2022;30(7):913-34. PubMed | CrossRef 

19. Keen HI, Mease PJ, Bingham CO, Giles JT, Kaeley G, Conaghan PG. Systematic Review of MRI, Ultrasound, 

and Scintigraphy as Outcome Measures for Structural Pathology in Interventional Therapeutic Studies of 

Knee Arthritis: Focus on Responsiveness. J Rheumatol Suppl. 2011;38(1):142-54. PubMed | CrossRef 

20. Razek AA, El-Basyouni SR. Ultrasound of Knee Osteoarthritis: Interobserver Agreement and Correlation 

with Western Ontario and McMaster Universities Osteoarthritis. Clin Rheumatol. 2016;35:997-1001. 

PubMed | CrossRef 

21. Yau LK, Henry FU, Man Hong CH, Amy CH, Wai Kwan Vincent CH, et al. Swelling Assessment After Total 

Knee Arthroplasty. J Orthop Surg. 2022;30(3):10225536221127668. PubMed | CrossRef 

22. Li W, Abram F, Pelletier JP, Raynauld JP, Dorais M, d'Anjou MA, et al. Fully Automated System for the 

Quantification of Human Osteoarthritic Knee Joint Effusion Volume Using Magnetic Resonance Imaging. 

Arthritis Res. 2010;12:1-9. PubMed | CrossRef 

23. Stratford P. Electromyography of the Quadriceps Femoris Muscles in Subjects with Normal Knees and 

Acutely Effused Knees. Phys Ther. 1982;62(3):279-83. PubMed | CrossRef 

24. AXE MJ. Knee pain and impaired mobility: clinical practice guidelines related to the American Physical 

Therapy Association Orthopedic Division International Classification of Functioning, Disability, and 

Health for Meniscal and Articular Cartilage Injuries. J Orthop Sports Phys Ther. 2010;40(6):A1-25. PubMed 

| CrossRef 

25. Maricar N, Callaghan MJ, Parkes MJ, Felson DT. Clinical Assessment of Effusion in Knee Osteoarthritis-A 

Systematic Review. In Seminars in Arthritis and Rheumatism. WB Saunders. 2016; (45)5;556-563. PubMed | 

CrossRef 

26. Suppanz M, Halbreiner U. How Do Lay People Identify Knee Swelling and What Would They Do About It: 

Survey Results in the Context of an Event on The Topic of Knee Osteoarthritis. J Orth Clin Res. 2022;1(1):31-

6. CrossRef 

27. Tanaka S, Nishigami T, Ohishi K, Nishikawa K, Wand BM, Stanton Tr et al. “But it Feels Swollen!”: the 

Frequency and Clinical Characteristics of People with Knee Osteoarthritis Who Report Subjective Knee 

Swelling in the Absence of Objective Swelling. Pain Rep. 2021;6(4). PubMed | CrossRef 

28. Mayring P. Qualitative Inhaltsanalyse. UVK Univ.-Verl. Konstanz; 1994. CrossRef 

29. Schreier M. Varianten Qualitativer Inhaltsanalyse: Ein Wegweiser Im Dickicht Der Begrifflichkeiten. 

InForum Qualitative Sozialforschung/Forum: Qualitative Social Research 2014;15(1). CrossRef 

30. Ulaşli AM, Yaman F, Dikici Ö, Karaman A, Kaçar E, Demirdal ÜS. Accuracy in Detecting Knee Effusion with 

Clinical Examination and the Effect of Effusion, the Patient's Body Mass Index, and the Clinician's 

Experience. Clin Rheumatol. 2014;33:1139-43. PubMed | CrossRef 

https://doi.org/10.37191/Mapsci-JOCR-1(2)-011
https://pubmed.ncbi.nlm.nih.gov/28639262/
https://doi.org/10.1002/14651858.cd000072.pub3
https://pubmed.ncbi.nlm.nih.gov/31278997/
https://doi.org/10.1016/j.joca.2019.06.011
https://pubmed.ncbi.nlm.nih.gov/33178745/
https://doi.org/10.21037/atm-20-4665
https://pubmed.ncbi.nlm.nih.gov/19762361/
https://doi.org/10.1136/ard.2009.113100
https://pubmed.ncbi.nlm.nih.gov/34560261/
https://doi.org/10.1016/j.joca.2021.04.018
https://pubmed.ncbi.nlm.nih.gov/20889598/
https://doi.org/10.3899/jrheum.100377
https://pubmed.ncbi.nlm.nih.gov/26089198/
https://doi.org/10.1007/s10067-015-2990-2
https://pubmed.ncbi.nlm.nih.gov/36122907/
https://doi.org/10.1177/10225536221127668
https://pubmed.ncbi.nlm.nih.gov/20846392/
https://doi.org/10.1186/ar3133
https://pubmed.ncbi.nlm.nih.gov/32439881/
https://doi.org/10.1038/s41598-020-65368-4
https://pubmed.ncbi.nlm.nih.gov/20511698/
https://doi.org/10.2519/jospt.2010.0304
https://pubmed.ncbi.nlm.nih.gov/26581486/
https://doi.org/10.1016/j.semarthrit.2015.10.004
https://doi.org/10.37191/mapsci-jocr-1(1)-005
https://pubmed.ncbi.nlm.nih.gov/34765853/
https://doi.org/10.1097/pr9.0000000000000971
https://doi.org/10.1007/978-3-8349-9258-1_42
https://doi.org/10.1524/9783486719550.11
https://pubmed.ncbi.nlm.nih.gov/23942728/
https://doi.org/10.1007/s10067-013-2356-6


Halbreiner U | Volume 1; Issue 2 (2023) | Mapsci-JOCR-1(2)-011 | Research Article 
Citation: Halbreiner U, Scariano V, Suppnig A, Haimburger E, and Suppanz M. How do Trained and Prospective Physiotherapists and 
Radiologic Technologists Face Knee Joint Effusion Profession-Specifically and Interdisciplinary?-A Cross-Sectional Study. J Orth Clin Res. 
2023;1(2):87-102. 
DOI: https://doi.org/10.37191/Mapsci-JOCR-1(2)-011 

 

31. Muhanna AM, Brown PN, Pratt S. An Investigation of Radiographers' and Radiologists' Perceptions and 

Attitudes in Kuwait Towards Extending Radiographers’ Role in Mammography. Radiography. 

2022;28(2):325-32. PubMed | CrossRef 

32. Chaka B, Adamson H, Foster B, Snaith B. Radiographers’ Self-Perceived Competencies After Attending 

Postgraduate Courses in CT and MRI. Radiol. 2022;28(3):817-22. PubMed | CrossRef 

33. Andersson BT, Christensson L, Jakobsson U, Fridlund B, Broström A. Radiographers’ Self-Assessed Level 

and Use of Competencies—A National Survey. Insights Imaging. 2012;3(6):635-45. PubMed | CrossRef 

34. Van Rossum PS, Van Hillegersberg R, Lever FM, Lips IM, Van Lier AL, Meijer GJ, et al. Imaging Strategies 

in the Management of Oesophageal Cancer: What’s the Role of Mri? Eur Radiol. 2013;23:1753-65. PubMed | 

CrossRef 

35. Hayashi D, Roemer FW, Jarraya M, Guermazi A. Update on Recent Developments in Imaging of 

Inflammation in Osteoarthritis: A Narrative Review. Skeletal Radiol. 2022:1-1. PubMed | CrossRef 

36. Guermazi A, Zaim S, Taouli B, Miaux Y, Peterfy CG, Genant HK. MR Findings in Knee Osteoarthritis. Eur 

Radiol. 2003;13:1370-86. PubMed | CrossRef 

37. Broome DR, Girguis MS, Baron PW, Cottrell AC, Kjellin I, Kirk GA. Gadodiamide-Associated Nephrogenic 

Systemic Fibrosis: Why Radiologists Should be Concerned. Am J Roentgenol. 2007;188(2):586-92. PubMed 

| CrossRef 

38. Thomsen HS, Morcos SK, Almén T, Bellin MF, Bertolotto M, Bongartz G, et al. ESUR Contrast Medium 

Safety Committee: Nephrogenic Systemic Fibrosis and Gadolinium-Based Contrast Media: Updated ESUR 

Contrast Medium Safety Committee guidelines. Eur Radiol. 2013;23(2):307-18. PubMed | CrossRef 

39. Basha MA, Eldib DB, Aly SA, Azmy TM, Mahmoud NE, Ghandour TM, Aly T, Mostafa S, Elaidy AM, Algazzar 

HY. Diagnostic Accuracy of Ultrasonography in the Assessment of Anterior Knee Pain. Insights Into 

Imaging. 2020;11(1):1-3. PubMed | CrossRef 

40. Ward EE, Jacobson JA, Fessell DP, Hayes CW, van Holsbeeck M. Sonographic Detection of Baker's Cysts: 

Comparison with MR Imaging. Am J Roentgenol. 2001;176(2):373-80. PubMed | CrossRef 

41. Hu R, Singla R, Deeba F, Rohling RN. Acoustic Shadow Detection: Study and Statistics of B-Mode and 

Radiofrequency Data. Ultrasound Med Biol. 2019;45(8):2248-57. PubMed | CrossRef 

42. Singer AM, Naimark A, Felson D, Shapiro JH. Comparison of Overhead and Cross-Table Lateral Views for 

Detection of Knee-Joint Effusion. Am J Roentgenol. 1985;144(5):973-5. PubMed | CrossRef 

43. Ratanakornphan C, Boonswang T. Quantitative Measurement in Knee Joint Effusion: Correlation Between 

Plain Radiographs and MRI. Chulalongkorn Med J. 2021;65(3):327-33. CrossRef 

44. Hall FM. Radiographic Diagnosis and Accuracy in Knee Joint Effusions. Radiol. 1975;115(1):49-54. PubMed | 

CrossRef 

45. Zhang YX, Li MX, Wei SF, Zhang L, Cheng TM, Ge YH. Multislice Spiral Computed Tomography Imaging 

in Evaluating Hemophilic Arthropathy. Chin Med J. 2020;133(14):1669-75. PubMed | CrossRef 

46. Nelson EN, Oates ME. Tc-99m Bone Scintigraphy of Large Knee Joint Effusions in Osteoarthritis. Clin Nucl 

Med. 2004;29(6):394-6. PubMed | CrossRef 

47. McNulty JP, England A, Shanahan MC. International Perspectives on Radiography Practice Education. 

Radiol. 2021;27(4):1044-51. PubMed | CrossRef 

48. McNulty JP, Rainford L, Bezzina P, Henner A, Kukkes T, Pronk-Larive D, et al. A Picture of Radiography 

Education Across Europe. Radiog. 2016;22(1):5-11. CrossRef 

49. Federal Ministry of Health and Women. Ordinance of the Federal Minister for Health and Women on 

Technical College Bachelor’s Degree Courses for Training in Higher Medical-Technical Services. (FH-MTD-

Ausbildungsverordnung-FH-MTD-AV) Stf: Federal Law Gazette II No. 2006.  

50. Moosbrugger H, Kelava A. Testtheorie und fragebogenkonstruktion. Heidelberg: Springer; 2007. CrossRef 

51. Mohammed HT, Yoon S, Hupel T, Payson LA. Unnecessary Ordering of Magnetic Resonance Imaging of 

The Knee: A Retrospective Chart Review of Referrals to Orthopedic Surgeons. PLos One. 

2020;15(11):e0241645. PubMed | CrossRef 

https://doi.org/10.37191/Mapsci-JOCR-1(2)-011
https://pubmed.ncbi.nlm.nih.gov/34782216/
https://doi.org/10.1016/j.radi.2021.10.013
https://pubmed.ncbi.nlm.nih.gov/35168894/
https://doi.org/10.1016/j.radi.2022.01.008
https://pubmed.ncbi.nlm.nih.gov/23079730/
https://doi.org/10.1007/s13244-012-0194-8
https://pubmed.ncbi.nlm.nih.gov/32064564/
https://doi.org/10.1007/s00330-020-06671-6
https://pubmed.ncbi.nlm.nih.gov/36542129/
https://doi.org/10.1007/s00256-022-04267-3
https://pubmed.ncbi.nlm.nih.gov/12764655/
https://doi.org/10.1007/s00330-002-1554-4
https://pubmed.ncbi.nlm.nih.gov/17242272/
https://doi.org/10.2214/ajr.06.1094
https://pubmed.ncbi.nlm.nih.gov/22865271/
https://doi.org/10.1007/s00330-012-2597-9
https://pubmed.ncbi.nlm.nih.gov/33000350/
https://doi.org/10.1186/s13244-020-00914-2
https://pubmed.ncbi.nlm.nih.gov/11159077/
https://doi.org/10.2214/ajr.176.2.1760373
https://pubmed.ncbi.nlm.nih.gov/31101443/
https://doi.org/10.1016/j.ultrasmedbio.2019.04.001
https://pubmed.ncbi.nlm.nih.gov/3872582/
https://doi.org/10.2214/ajr.144.5.973
https://doi.org/10.1302/2046-3758.103.bjr-2020-0216.r1
https://pubmed.ncbi.nlm.nih.gov/1118617/
https://doi.org/10.1148/115.1.49
https://pubmed.ncbi.nlm.nih.gov/32568879/
https://doi.org/10.1097/cm9.0000000000000876
https://pubmed.ncbi.nlm.nih.gov/15166895/
https://doi.org/10.1097/01.rlu.0000127102.93866.21
https://pubmed.ncbi.nlm.nih.gov/33934944/
https://doi.org/10.1016/j.radi.2021.04.004
https://doi.org/10.1016/j.radi.2015.09.007
https://doi.org/10.1007/978-3-540-71635-8
https://pubmed.ncbi.nlm.nih.gov/33137163/
https://doi.org/10.1371/journal.pone.0241645


Halbreiner U | Volume 1; Issue 2 (2023) | Mapsci-JOCR-1(2)-011 | Research Article 
Citation: Halbreiner U, Scariano V, Suppnig A, Haimburger E, and Suppanz M. How do Trained and Prospective Physiotherapists and 
Radiologic Technologists Face Knee Joint Effusion Profession-Specifically and Interdisciplinary?-A Cross-Sectional Study. J Orth Clin Res. 
2023;1(2):87-102. 
DOI: https://doi.org/10.37191/Mapsci-JOCR-1(2)-011 

 

52. Ramazan F, Aarts S, Widdowfield M. Exploring the Implementation of Evidence-Based Optimisation 

Strategies: A Qualitative Study of the Experience of Diagnostic Radiographers. Radiog. 2022;28:804-10. 

53. Eckler U, Gödl-Purrer B, Hurkmans E, Igelsböck E, Wiederin C. The Physiotherapist Profile of 

Competencies. 2017. 

https://doi.org/10.37191/Mapsci-JOCR-1(2)-011

