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Abstract
Introduction

Acute monoarthropathies that present in emergency settings include septic arthritis, where urgent joint
arthrocentesis is the diagnostic gold standard. Literature indicates low confidence among trainee doctors in
performing knee aspirations. Simulation-based teaching can be used to supplement procedural skills
training and improve their confidence in performing such procedures.

Methods

This study aimed to assess the self-rated confidence of non-specialty doctors (N=8) in Trauma and
Orthopedics in conducting knee aspirations using simulation-based teaching with an anatomically accurate
knee model. Pre- and post-intervention questionnaires investigated self-reported confidence using a 10-
point Likert-type scale and participant experience using a 7-point Likert scale. Pre- and post-intervention
surveys further qualitatively explored attitudes toward conducting the skill.

Results

Pre-intervention mean confidence was rated 3.9 (SD=2.70) out of 10, with a noted increase to 8.1 (SD=1.25)
out of 10, providing a mean difference of 4.2 (SD=2.82) out of 10 with p=0.007. All attendees agreed or
strongly agreed on the usefulness and satisfaction of the activity. Qualitative analysis indicated themes of
nervousness and lack of confidence pre-intervention and attitudes of increased confidence in the skill post-
intervention.

Conclusions

Overall, increased statistically significant confidence was concluded among non-specialty doctors in
conducting knee arthrocentesis following simulation-based teaching, with perceived usefulness and
satisfaction of the activity. Nonetheless, we must consider potential limitations of clinical accuracy and
realism through such procedural skills training.

Categories: Medical Education, Orthopedics
Keywords: arthrocentesis, knee joint, medical education, orthopedics, simulation

Introduction

Acute monoarthropathies are commonly encountered presentations within hospital admissions teams.
Defined as the inflammation of one joint, predominantly the knee, the presentation is often characterized by
joint swelling, warmth, and pain and can be accompanied by pyrexia [1]. Causes of acute monoarthropathies
include gout and septic arthritis, with both increasing in reported incidence of 63.44% worldwide from 1999
to 2019 and 43% in the United Kingdom (UK) from 1998 to 2013, respectively [2-4]. Delayed management of
septic arthritis holds significant consequences of osteomyelitis, irreversible joint destruction, and death,
with a 90-day mortality rate of 7.05%, increasing to 22.69% in those aged over 79 when admitted as a
primary diagnosis [5].

Urgent arthrocentesis for synovial fluid analysis remains the gold standard investigation for septic arthritis,
emphasizing its role in differentiating from gout, and it holds a prominent role in targeted antibiotic therapy
[2,6]. Patients presenting with acute monoarthropathies are often initially managed by trainee doctors;
however, a quantitative survey of 140 trainee doctors across two UK hospitals concluded that 52% of
participants reported low confidence in managing hot, swollen joints and 27% reported that they did not
feel competent at performing the procedure. With 31% reporting inadequate training, we can consider the
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need for educational interventions of joint aspirations among trainee doctors [7]. The need for adequate
training is further reinforced by trainee doctors associating emotions such as ‘weary’ and ‘anxious’ with
joint aspirations within a focus group [8].

The training of procedural skills within medical education often parallels Kolb’s theory of experiential
learning [9]. In the context of joint aspirations, the aim of such training can enable trainees to reflect on
concrete evidence with existing knowledge of the skill, undergo reflective observation as they observe knee
aspirations, form abstract conceptualization to develop a better understanding of conducting the procedure,
and lastly, engage in active experimentation when applying this skill practically. This further coincides with
common evidence-based teaching of procedural skills following the six steps of learn, see, practice, prove,
do, and maintain [10].

Although trainees can see and observe procedures within the clinical setting, literature widely supports the
role of simulation-based teaching for the practice and development of procedural skills [10]. This provides
trainees with low-risk environments, immediate feedback, and repeated application to develop confidence
in the desired skill [11]. Concordantly, prior educational interventions using simulation-based teaching
proved enhanced confidence in conducting joint aspirations amongst trainees, with one intervention
indicating doubled confidence following the learning activity [12,13].

A preliminary questionnaire concluded that most rotating foundation doctors had not completed a knee
aspiration during a four-month rotation at our secondary care setting and none had received any structured
teaching on the procedure, rating low levels of confidence in conducting the skill (Appendix A).

Materials And Methods
Aim
This study aimed to assess the effect of a simulation-based learning intervention on teaching knee

aspiration, with the objective of evaluating self-rated pre- and post-intervention confidence in the skill as
well as trainee experience.

The null hypothesis was that in non-specialty doctors, simulation-based teaching on knee arthrocentesis
would result in no difference in self-reported confidence to conduct the skill.

Context and setting

This study was undertaken at the Trauma and Orthopedics Department of Queen’s Hospital Burton, a
secondary care setting providing 24-hour acute orthopedics care. Non-specialty doctors within the
department partake in the first-on-call position of the acute orthopedics team, often encountering acute
knee monoarthropathies. A preliminary questionnaire, using Google Forms (Google LLC, Mountain View,
United States), of six non-specialty doctors following a rotation in Trauma and Orthopedics concluded no
prior teaching of knee arthrocentesis and low confidence in conducting the procedure, self-rated 2.5
(SD=1.64) and 1.67 (SD=0.82) out of 10 in conducting and teaching the skill, respectively (Appendix A).

With the inevitable future encounters of knee monoarthropathies during specialist training in general
practice and medical or surgical pathways, the importance of developing a learning intervention to improve
the confidence of non-specialty doctors to conduct knee arthrocentesis prevailed.

Developing the learning intervention

A one-hour learning workshop was developed, focusing on delivering teaching about knee arthrocentesis.
This was delivered by a Core Trainee 1 (CT1) in Trauma and Orthopedics and involved discussion on the
presentation, investigations, and management of an acute, hot, swollen joint, followed by demonstration
and guidance on conducting the knee aspiration. This involved an explanation for preparing a sterile field
and equipment tray. Next, a demonstration of how to identify surface landmarks for deducing aspiration
points on the knee was delivered. Then, the educator explained the sites and angles of entry to the
synovium, followed by a demonstration of aspiration of the fluid with an aseptic, non-touch technique, and
lastly, how samples are handled, including filling sterile sample pots and labeling the samples for laboratory
investigations. The learners then practiced the procedure. The model used was a commercially available
Limbs and Things model, anatomically accurate for identifying surface landmarks as well as for allowing
multiple punctures without marking on the skin layer and with the ability for aspiration of synovial fluid
[14].

Figure I demonstrates the structure of the learning intervention. Learning was supplemented by
incorporating a developed guide by the authors for this project (Appendix B) [15-18].
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Prior exposure to knee aspirations and
Pre-intervention its teaching
Questionnaire Prior confidence in the skill (10-point
Likert Type Scale) + attitudes

1 hour session
Delivered by CT1
Intervention Discussion of acute hot, swollen joint
Demonstration + guiding of procedure
Practice of procedure

Post-intervention Following confidence in the skill (10-
point Likert Type Scale) + attitudes
User Experience (7-point Likert Scale)

Questionnaires

FIGURE 1: Study methods

CT1: Core Trainee 1 doctor

Assessment of learning

A mixed-methods study approach was undertaken with a combination of outcomes exploring qualitative and
quantitative outcome measures.

Outcomes and outcome measures

Outcomes and outcome measures were based on the Kirkpatrick model of training evaluation, notably used
to evaluate learning interventions, representing Levels 1 to 4, with reaction, learning gain, behavior, and
results, respectively [19].

Level 1 investigating reaction explored the experience of the learners following the intervention. This was
rated on a post-intervention questionnaire using a 7-point Likert scale for the phrase ‘I enjoyed this learning
activity’, where 1 = strongly disagree, 2 = disagree, 3 = somewhat disagree, 4 = neutral, 5 = somewhat agree, 6
= agree, and 7 = strongly agree. Other phrases were also evaluated including ‘The activity was useful for my
learning’, “The activity was delivered well’, and ‘Overall, I am satisfied with the activity’ using the same
scoring scale.

Open instructions ‘Please use the space below to share your thoughts on how you feel about conducting knee
aspirations before this session’ in the pre-intervention questionnaire and ‘Please use the space below to
share how you feel about conducting a knee aspiration following the session’ in the post-intervention
questionnaire were also asked to consider pre- and post-intervention attitudes toward conducting knee
aspirations.

Level 2 investigating learning gain was evaluated by comparing learners’ self-reported confidence in the
skill at baseline and following the intervention using pre- and post-intervention questionnaires (Appendix
C, Appendix D). Learners were asked to rate their confidence from 1 to 10 (1 = least confident, 10 = most
confident) for the questions ‘How would you rate your confidence in conducting a knee aspiration?’ and
‘How would you rate your confidence in teaching someone how to conduct a joint aspiration?’ prior to and
following the session.

Level 3 and Level 4 behavior and results, respectively, were not investigated, with the primary focus of the
study being on improving learner confidence in conducting the skill.

The primary outcome of the study was the evaluation of self-rated confidence in conducting knee
aspirations (pre and post). Secondary outcomes for the study were differences in self-rated confidence in
conducting knee aspirations, self-rated confidence in teaching knee aspirations (pre and post), attitudes
toward conducting knee aspirations (pre and post), and trainee experience of the learning intervention
(assessing enjoyment, usefulness, delivery, and satisfaction).

2024 Banstola et al. Cureus 16(10): e71314. DOI 10.7759/cureus.71314 30f19


https://assets.cureus.com/uploads/figure/file/1173140/lightbox_f8af84a05cd011ef958f1958fa292245-Figure-1.png
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Data analysis

Level 1: Reaction - Learner Experience

The data collected to assess students’ scoring of questionnaire phrases were interpreted without further
statistical analysis. A thematic analysis was conducted on participants’ responses to open-ended questions.

Level 2: Learning Gain

The study used pre- and post-intervention questionnaires with Likert-type scales evaluating self-rated
confidence in conducting and teaching knee aspiration. IBM SPSS Statistics (IBM Corp., Armonk, United
States) was used for data analysis. Mean differences and standard deviations of self-rated confidence in
conducting and teaching knee aspirations were calculated. We could not assume a specific normal
distribution of the ranked scores, hence to assess statistical significance, the non-parametric Mann-Whitney
U test was conducted, with calculated p-values less than 0.05 considered as statistically significant.

Ethics

As part of a quality improvement project, to increase the confidence of non-specialty doctors in performing
knee arthrocentesis, this study did not require further ethical approval.

Results

The table of results can be identified in Appendix E.

Participants

Two workshops were conducted, spanning two four-month rotations, consisting of a total of eight non-
specialty doctors. Of this, five (62.5%) were Foundation Year 2 (FY2) doctors, two (25%) were Junior Clinical
Fellow (JCF) doctors, and one (12.5%) was a CT1 doctor.

Learner baseline

The learner baseline was assessed using the pre-intervention questionnaire (Appendix C). As noted in Figure
2, of the eight non-specialty doctors, six (75%) had prior observed knee aspirations, whereas two (25%), both
of whom were FY2 doctors, had not. Of the eight total participants, five (62.5%) had prior completed knee
aspirations, and three (37.5%) participants, all FY2 doctors, had not. Three (37.5%) of the eight non-specialty
doctors had received prior informal teaching on conducting knee aspirations but five (62.5%) had not. No
participant had received any formal teaching on conducting knee aspirations previously.
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Number of Participants, N

4
3
2
FY2 CM JCF

Groups of Participants
. Yes . No

FIGURE 2: Responses to 'Have you observed any knee aspirations?’ in
pre-intervention questionnaire, with options 'Yes' or 'No', among groups
of participants separated by grade

X-axis: Groups of participants - FY2 (N=5), CT1 (N=1), JCF (N=2). Y-axis: Number of participants (N) answering

'Yes' or 'No'.

JCF: Junior Clinical Fellow doctors; FY2: Foundation Year 2 doctors; CT1: Core Trainee 1 doctor

Learning gain

A 10-point Likert-type scale was used to assess self-rated confidence prior to and following simulation-
based teaching using pre- and post-intervention questionnaires, where 1 = least confident and 10 = most
confident.

Figure 3 and Figure 4 indicate pre- and post-intervention mean confidence in conducting and teaching knee
aspirations, respectively, across FY2, CT1, and JCF, as well as overall. The pre-intervention questionnaire
showed an overall mean self-rated confidence in conducting knee aspirations of 3.9 (SD=2.70) out of 10 and
an overall mean confidence in teaching knee aspirations of 2.9 (SD=2.90) out of 10. Post-intervention
questionnaire showed overall self-rated mean confidence in conducting knee aspiration and teaching knee
aspiration of 8.1 (SD=1.25) and 7.4 (SD=1.30), respectively. An overall mean difference in self-rated
confidence in conducting and teaching knee aspirations was 4.2 (SD=2.82) out of 10 (p=0.007) and 4.5
(SD=2.39) out of 10 (p=0.007), respectively. A statistically significant, with p<0.05, higher confidence in
conducting and teaching knee arthrocentesis was noted with simulation training.
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FIGURE 3: Comparing mean self-rated confidence in conducting knee
arthrocentesis pre- and post-intervention (1 = least confident, 10 = most
confident)

X-axis: Groups of participants - Overall (N=8), FY2 (N=5), CT1 (N=1), JCF (N=2). Y-axis: Participant mean self-

rated confidence in conducting knee arthrocentesis at the time of pre- and post-intervention questionnaires
evaluated on a 10-point Likert-type scale, where 1 = least confident, 10 = most confident.

JCF: Junior Clinical Fellow doctors; FY2: Foundation Year 2 doctors; CT1: Core Trainee 1 doctor
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FIGURE 4: Comparing mean self-rated confidence in teaching knee
arthrocentesis pre- and post-intervention (1 = least confident, 10 = most
confident)

X-axis: Groups of participants - Overall (N=8), FY2 (N=5), CT1 (N=1), JCF (N=2). Y-axis: Participant mean self-

rated confidence in teaching knee arthrocentesis pre- and post-intervention questionnaires evaluated on a 10-
point Likert-type Scale, where 1 = least confident, 10 = most confident.

JCF: Junior Clinical Fellow doctors; FY2: Foundation Year 2 doctors; CT1: Core Trainee 1 doctor

It is important to note the heterogenicity among non-specialty doctors of different grades, from FY2, CT1,
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and JCF, with pre- and post-self-rated confidence in conducting and teaching knee arthrocentesis.

Learner attitude to knee arthrocentesis

For the pre-intervention questionnaires, the learners were asked to share their thoughts on how they felt
about conducting knee aspirations prior to the workshop. Six (75%) out of eight non-specialty doctors
completed a response for this. Of the six responses, five (83.3%) were from FY2 doctors, all of whom reported
common themes of feeling nervous, not confident, or uncomfortable. One response (16.7%) of the six, by a
JCF doctor, reported feeling comfortable with the skill. Following the teaching of knee aspirations through
simulation teaching, learners were asked again to share how they felt about conducting the skill. Seven
(87.5%) out of eight participants responded to this, with responses sharing common themes of being more
confident and more capable, as well as the procedure seeming straightforward. One of the two JCF doctors
responded that the teaching was useful and concise.

Learner experience

Learner experience was explored as part of the post-intervention questionnaire. All participants responded
to the four statements, rating their agreement to the statement out of seven, with results in Table 1. All
participants (100%) rated the statement ‘I enjoyed the learning activity’ as 7 out of 7, noting a mean score of
7 (SD=0.00). Seven (87.5%) out of eight participants rated the statement ‘This activity was useful for my
learning’ as 7 out of 7, with one participant (12.5%) rating it 6 out of 7, noting a mean score of 6.9 (SD=0.35)
out of 7. All participants (100%) rated the statement ‘The activity was well delivered’ as 7 out of 7, noting a
mean score of 7 (§D=0.00). Seven (87.5%) out of eight participants rated the statement ‘Overall, [ am
satisfied with the activity’ as 7 out of 7, with one participant (12.5%) rating it 6 out of 7, noting a mean score
of 6.9 (SD=0.35) out of 7. Hence, consistent positive trainee experience was noted within this simulation-

based teaching.
Post-Intervention Questionnaire Statements JCF JCF FY2 FY2 FY2 FY2 FY2 CT1 Mean * SD
| enjoyed the learning activity 7 7 7 7 7 7 7 7 7.0+ 0.00
This activity was useful for my learning 7 7 7 6 7 7 7 7 6.9+0.35
The activity was well delivered 6 7 7 7 7 7 7 7 6.9 £ 0.00
Overall, | am satisfied with the activity 7 7 7 7 7 7 7 7 7.0+£0.35

TABLE 1: Learner experience of the learning intervention

Learning experience evaluated on the post-intervention questionnaire with a rating of statements on a 7-point Likert scale: (1 = strongly disagree, 2 =
disagree, 3 = somewhat disagree, 4 = neutral, 5 = somewhat agree, 6 = agree, 7 = strongly agree)

JCF: Junior Clinical Fellow doctors; FY2: Foundation Year 2 doctors; CT1: Core Trainee 1 doctor

Discussion

An increasing number of acute monoarthropathies have been presenting acutely in hospital settings in the
last decade [2-4]. Knee arthrocentesis holds an invaluable role as the gold standard in the diagnosis of septic
arthritis, a significant cause of acute monoarthropathies [2,6], with initial management often undertaken by
non-specialty doctors working in Trauma and Orthopedics. Nonetheless, one study indicated that trainee
doctors expressed low levels of confidence in managing acute monoarthropathies as well as conducting knee
arthrocentesis; 27% did not feel competent in performing the skill and 31% expressed inadequate training
[7]. Likewise, at our site, during the preliminary assessment, non-specialty doctors self-rated low levels of
confidence in conducting and teaching knee arthrocentesis, at 2.5 (SD=1.64) and 1.67 (SD=0.82) out of 10,
respectively.

Learning intervention through simulation training provides a low-risk environment for trainees to learn and
practice clinical skills, developing confidence in conducting the skill [10,11]. This study involved evaluating
the confidence of non-specialty doctors working in Trauma and Orthopedics in performing knee
arthrocentesis, using an anatomically accurate knee model, assessing learner experience, learner attitude
toward the skill, and learning gain.

Learning gain

Our study demonstrated a mean difference in self-rated confidence in conducting and teaching knee
aspirations, with scores among the eight non-specialty doctors as 4.2 (SD=2.82) out of 10 (p=0.007) and 4.5
(SD=2.39) out of 10 (p=0.007), respectively, indicating statistical significance. Within such a period, mean
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self-rated confidence in conducting the skill roughly doubled, from 3.9 to 8.1. This coincides similarly with a
prior study, which revealed doubled confidence in conducting the skills amongst learners following
simulation training [13], hence suggesting a positive impact on learning gain through the use of simulation
training for teaching knee arthrocentesis.

Learner attitude toward knee arthrocentesis

Our study enabled a comparison of learner attitude to knee arthrocentesis prior to and following teaching
through simulation. Similarly to a prior study [8], our study supported findings of initial negative emotions
to performing knee aspirations among trainee doctors. Following the workshop, we could conclude a trend
of feeling more confident in conducting the skill, suggesting enhanced learner attitude to conducting knee
aspirations following simulation training. Further, specific learner attitudes to different components of
performing a knee aspiration could be explored, such as identifying landmarks or maintaining sterility, to
deduce which aspects learners feel more or less confident in, suggesting areas for further training.

Learner experience

Learner experience enables understanding of the acceptability of a learning intervention. Our study
indicated positive learner experience with the use of simulation training for teaching knee arthrocentesis to
non-specialty doctors in Trauma and Orthopedics.

This study, hence, concluded that simulation training can improve non-specialty doctors’ confidence in
conducting knee aspirations, with statistical significance, further enhancing positive attitudes to knee
aspirations following the workshop, with a positive learner experience. Similarly to learner attitude,
furthering from our study, learner experience could be explored more through evaluation of trainee
experience with different stages of performing a knee aspiration, such as identifying landmarks and
maintaining sterility, through the use of such simulation-based teaching.

Implications

Concluding an increase in learning gain, enhanced attitude, and positive trainee experience, we can suggest
that simulation-based teaching using an anatomically accurate knee model is a feasible method to provide
knee arthrocentesis teaching to non-specialty doctors in its clinical applicability.

With consideration of implications for future research to further assess the impact of simulation training on
teaching knee arthrocentesis, we must consider the previously discussed Kirkpatrick model of training
evaluation [19]. The study holds the strength of evaluating both learner attitude/experience and learner
gain; however, future implications for research include assessment of changes to behavior among non-
specialty doctors, such as translating learning gain to clinical application of the skill. Further, we must also
consider measures of the clinical impact of such training, i.e., translation of learning gain and behavioral
changes to clinical results, achieving parameters such as time from presentation to diagnosis of septic
arthritis. This longer-term evaluation can enable appraisal of the training in its clinical efficacy.

Limitations

Although noting the encouraging impact of such training, with statistically significant improved confidence,
we must be mindful of the limitations of our study. Firstly, the sample size of eight, which although
accurately represents our studied cohort of non-specialty doctors within our department, may limit the
reproducibility and generalisability of results. Therefore, there are limitations to the applicability of our
findings to further cohorts and centers. Further, heterogeneity between varying grades of non-specialty
doctors in our study resulted in varied prior exposure and baseline confidence in knee arthrocentesis.
Therefore, this raises concerns about variability in results if the study is reproduced elsewhere with a
differing composition of non-specialty doctors compared to our site, causing a limitation to the
generalisability of our results. Considering this, differences in confidence at pre- and post-intervention were
illustrated overall as well as specifically among FY2, JCF, and CT1 groups in Figure 3 and Figure 4. With
heterogeneity in pre-intervention confidence, such confidence was rated the highest among the JCF doctors
than less experienced FY2 doctors, and concurrently, indicated the smallest degree of difference in self-
rated confidence among JCF doctors, affecting overall mean differences. Nonetheless, while acknowledging
the heterogeneity and varying size of effect, the direction of effect remained consistent, suggesting a
positive impact of the training irrespective of the level of the non-specialty doctor.

In view of the heterogeneity within the training, it may have been beneficial to consider more inexperienced
participants for the greatest evaluation of the training method, such as to consider the intervention without
prior existing experience of the skill. However, this may lead to a greater degree of the effect being noted,
deviating from the true effect within our represented cohort of all non-specialty doctors within the studied
department. Likewise, as no participant had prior formal/structured teaching of the skill, regardless of the
level of the non-specialty doctor, all participants provided invaluable insight into learner experience in the
evaluation of the training method.
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Within the study, a further limitation stands with potential response bias. The nature of the study with a
pre- and post-intervention structure provides limitations caused by response-shift bias. To reduce

this, questionnaires were anonymized. Nonetheless, trainees may anticipate and hence record a positive
impact of the learning intervention in such pre- and post-intervention questionnaires. Within our study,
this limitation was further exacerbated with trainees and trainers working in the same department, an
unavoidable aspect of the study, which may have been reduced through external trainers delivering the
intervention. However, this holds the limitation of relying on further trainer enthusiasm.

Considering the clinical application, we must note the limitation of simulation training also relying on user
acceptability. To reduce this, a commercially available anatomically accurate knee model was used for the
training. Nonetheless, during our study, with open space feedback noting two (25%) of eight participants
suggesting they found the model difficult to use and advised using a better model, ongoing concern about
realism persisted. This could suggest a potential area for further development of knee aspiration models
with a greater degree of realism to support simulation-based teaching for performing knee arthrocentesis.

Conclusions

Literature provides the rationale for the use of simulation-based teaching for developing learning confidence
in clinical skills. Our study notes that simulation-based teaching may provide an effective method for
improving the confidence of non-specialty doctors working in Trauma and Orthopedics in performing knee
arthrocentesis, with positive attitudes toward performing the procedure and improved learner experience.
However, the assessment of behavioral changes following such training and its clinical impact warrant
further research.

Appendices
Appendix A
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During your
four-month
block, did
you observe
any joint

aspirations?

No

During
your four-
month
block, did
you
conduct
any joint
aspirations

yourself?

No

No

No

During your four-
month block, did
you have any
formal teaching on
the process of
conducting a Joint
Aspiration, i.e.,

lecture/seminar?

No

No

No

No

If yes to
above,
please
provide
further
information
on the type
of

teaching.

N/A

Nil

(Shouldn’t
be

mandatory
because |

put no)

n/a

TABLE 2: Preliminary questionnaire

ED: Emergency department

During your four-month
block, did you have any
informal teaching on
the process of
conducting a Joint
Aspiration i.e. bedside
teaching, 'see one, do

one, teach one'?

No

No

No

If yes to
above,
please
provide
further
information
on the type
of

teaching.

Observed 1
in ED but
didn't get to
do 1

Nil

Registrars
explained
procedure
as they

performed

it

(Shouldn’t
be

mandatory
because |

put no)

Bedside
teaching
during
patient

example

If you answered no
to having formal or
informal teaching,
would you have liked
to have teaching
(formal or informal)
on conducting a

Joint Aspiration?

N/A

Yes

On a scale of 1-
10 (1 least
confident, 10
most confident),
how would you
rate your
confidence in
conducting a

Joint Aspiration?

On a scale of 1-10 (1
least confident, 10
most confident), how
would you rate your
confidence in
teaching someone
how to conduct a

Joint Aspiration?

2024 Banstola et al. Cureus 16(10): e71314. DOI 10.7759/cureus.71314

Appendix B

10 of 19



Cureus

Part of SPRINGER NATURE

A Guide to Knee Aspiration (Knee Arthrocentesis)

I: Definition:

Arthrocentesis is the process of aspirating synovial fluid from a joint space [15-17].

1I: Aims of this guide:

This guide aims to outline a safe pathway to conducting a knee arthrocentesis, including:

1. To supplement training in conducting an Arthrocentesis

2. Ensuring arthrocentesis is conducted by competent individuals, or under supervision of
trained professionals, with knowledge of anatomy of the knee

3. Ensuring arthrocentesis is conducted considering relevant indications and contraindications

4. Upholding using Aseptic Non-touch Technique (ANTT) throughout the procedure

11I: Indications for Arthrocentesis:

Joint aspirations can be conducted for diagnostic and therapeutic indications. Diagnostically, they
can provide an investigation for monoarthropathies such as septic arthritis, crystal arthropathies
(gout vs pseudogout), other inflammatory joint disease and haemarthrosis [15-17].

Therapeutically, arthrocentesis alone can provide symptomatic relief and pain control from large
effusions, as well as analgesia in conjunction with therapies such as intraarticular steroids and
Hyaluronan viscosupplementation for joint injections [15-17].

IV: Contraindications for Arthrocentesis:

Contraindications for Arthrocentesis include:

e Overlying cellulitis

e Bacteraemia

e Prosthetic joint, with risk of iatrogenic infection

e Severe bleeding disorder: thrombocytopenia, subtherapeutic INR [16, 17]

V: Aspiration materials:
e Sterile Gloves
e Sterile gauze
e Sterile bandage
e Antiseptic solution: i.e., chlorhexidine, or iodine
e Non-sterile under-pads
e 18-to-20-gauge needle and 20-50ml syringe
e 3 sterile collection pots: gram stain, crystal analysis, and microscopy, culture and sensitivity
e May use local anaesthetic (e.g., 1% lidocaine, 25- to 30-gauge needle, 3- to 5-mL syringe)
[15, 16, 18]

FIGURE 5: A guide to knee arthrocentesis (1/4)
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VI: Risks and Complications:
e Local pain, bruising, swelling, infection
e Damage to surrounding neurovascular structures or articular surfaces

e Risk of infection to joint space

e Allergic reaction to local anaesthetic or intraarticular treatments if used [15, 16, 18]

VII: Insertion site/Approaches:

suprapatellar
joint effusions

flexed to 15-20
degrees

Indication Patient Landmarks, insertion, direction
Positioning
Suprapatellar | Larger Supine, knee Landmarks: midpoint of superolateral

or superomedial border of the patella

Insertion point: 1cm above and 1cm
lateral for superolateral, or 1cm medial
for superomedial

Direction: 45° angle, directing
diagonally across [15, 16, 18]

Parapatellar

Smaller joint
effusions

Supine, knee fully
extended or
slightly flexed

Landmarks: superior and inferior poles
of the patella. Identify trochlear
groove under the patella, applying
pressure from contralateral patella
border

Insertion point: midpoint of superior
and inferior poles, into joint space
between trochlear groove and patella

Direction: medially and slightly
inferiorly to horizontal plane [17]

Infrapatellar

Conducted less
frequently

Seated, knee
flexed to 90
degrees

Landmarks: inferior border of patella
and patella tendon

Insertion point: 5mm inferior to
inferior border, slightly lateral to
patella tendon for lateral approach,
and slightly medial for medial
approach

Direction: 45° angle, going diagonally
across [15]

FIGURE 6: A guide to knee arthrocentesis (2/4)
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Illustrated demonstration of landmarks for knee aspiration representing parapatellar,
suprapatellar and infrapatellar approaches [17].

VIII: Aspiration procedure:

1: Obtain informed consent from the patient, explaining the procedure, their indication for the
procedure and risks associated

2: Collect all equipment as listed

3: Position patient appropriately for desired approach, with under-pad below the knee

4: Palpate the knee to identify the patella and locate/mark desired needle insertion site

5: Clean site with antiseptic solution starting centrally and circling outwards, covering the
surrounding area, and maintain an aseptic non-touch technique (ANTT)

6: If using local anaesthetic, place a wheal of local anaesthetic over the needle entry point using a
25-gauge needle, then more into deeper tissues, without entering the joint space.

7: With the contralateral hand, hold the patella and gently apply pressure tilting the patella towards
you

8: With the 18-gauge needle and 20-50ml syringe, enter the skin perpendicularly, into the injection
site, directing the needle posterior to the patella

9: Advance the needle as directed by the approach, aspirating, and milking the joint fluid with
contralateral hand

10: For larger effusions, you may need to keep the needle in place and change the syringe to
aspirate further fluid

11: Remove the needle and cover the site with a sterile dressing [15-18]

IX: Aftercare:
e Advice patient to rest for 1-2days, ice, keep joint elevated, and use Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs) for pain relief
e Advice patient to monitor for swelling, pain, redness, warmth of joint, or fever
e Apply bandage to sites with large effusions following aspiration to reduce swelling
e Follow aftercare precautions of any intraarticular therapies used [15, 16]

FIGURE 7: A guide to knee arthrocentesis (3/4)
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X: Considerations:

If using local anaesthetic or intraarticular therapies, please refer to appropriate guidance for
administration.

In the case of needle stick injuries, please refer to Inoculation Incidents Management (Includes
needle sticks, sharp instruments, splashes, bites or scratches)- Trust Policy and Procedure

FIGURE 8: A guide to knee arthrocentesis (4/4)

Appendix C
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Knee Aspiration Workshop Date:
Role/Grade:

Pre-workshop Questionnaire:

1

Have you observed any knee aspirations?

Oves O No

Have you previously conducted any knee aspirations?

Oves O No

Prior to this, have you received any informal teaching on conducting a knee aspiration?

Oves O No

Prior to this, have you received any formal/structured teaching on conducting a knee
aspiration?

Oves O No

How would you rate your confidence in conducting a knee aspiration? (1= least confident,
10= most confident) Please circle

1 2 3 4 5 6 7 8 9 10

How would you rate your confidence in teaching someone how to conduct a knee
aspiration? (1= least confident, 10= most confident) Please circle

1 2 3 4 5 6 7 8 9 10

Please use the space below to share your thoughts on how you feel about conducting knee
aspirations before this session

FIGURE 9: Pre-workshop questionnaire
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Post-workshop Questionnaire:
Please score your agreement with the following statements: ~ Please circle
1= strongly disagree, 2= disagree, 3= somewhat disagree, 4= neutral, 5= somewhat agree,

6= agree, 7= strongly agree

1. I enjoyed this learning activity.
1 2 3 4 5 6 7
2. This activity was useful for my learning

1 2 3 4 5 6 7

3. The activity was well delivered

1 2 3 4 5 6 7

4. Overall, | am satisfied with the activity

1 2 3 4 5 6 7

©

How would you rate your confidence in conducting a knee aspiration following the

activity? (1= least confid 10= most confident)
1 2 3 4 5 6 7 8 9 10
6. How would you rate your confidence in hil how to duct a knee
aspiration following the activity? (1= least confident, 10= most confident)
1 2 3 4 5 6 7 8 9 10

N

Please use the space below to share how you feel about conducting a knee aspiration
following the session:

8.
‘Please suggest any improvements for the learning activity:

FIGURE 10: Post-workshop questionnaire
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teaching teaching on learning withthe  following aspiration
aspirations?  aspirations? aspiration?  knee conducting for my delivered. aknee learning
on conducting a activity. activity.  the following
(1= least aspiration?  knee learning. aspiration  activity.
conducting  knee aspiration? activity? (1 the
confident, (1= least aspirations following
a knee = least activity? (1
10 = most confident, before this the
aspiration? confident, = least
confident) 10= most session. session.
10=most  confident,
confident)
confident) 10 = most
confident)
JCF Yes Yes Yes No 8 8 7 7 6 7 9 9
Useful and
JCF Yes Yes Yes No 8 7 Comfortable 7 7 7 7 8 8 concise
teaching
I have
previously
| feel
done a knee
following
aspiration,
the session
however
FY2 Yes Yes No No 3 1 7 7 7 7 9 8 more Better model
would not feel
confident in
confident
aspirating a
enough to do
knee joint
this
independently
Thank you. |
feel more
capable
Scared, and that |
FY2 No No No No 1 1 7 6 7 7 8 6
nervous would be
able to
perform this
procedure.
More
FY2 Yes No Yes No 4 2 Nervous 7 7 7 7 7 7
confident
Feels
straight
forward.
Need to
Not very Add to SHO
FY2 Yes Yes No No 3 1 7 7 7 7 8 8 practice on
confident handover
a patient
now to
consolidate
learning
Much more
| haven't seen confident. |
one, so would would want
feel to see one Really helpful,
FY2 No No No No 2 1 7 7 7 7 6 5
uncomfortable in person thank you
performing before | feel
one more
confident
Increased
Found the
confidence
CT1 Yes Yes No No 2 2 7 7 7 7 10 8 model difficult
in the
to use
procedure

TABLE 3: Table of results

JCF: Junior Clinical Fellow doctors; FY2: Foundation Year 2 doctors; CT1: Core Trainee 1 doctor; SHO: Senior house officer
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