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Abstract

Background and Objectives: Despite evidence demonstrating the advantages of rheumatology-
led point-of-care (POC) polarised light microscopy (PLM), it remains underutilised in many
hospital settings. We aimed to identify barriers to its use and assess typical caseloads of
crystal arthropathy, diagnostic methods and frequency of rheumatology-led POC PLM
in practice in Ireland. We also assessed reliance on laboratory-led crystal analysis and
the turnaround time for results to be reported. Solutions to improve implementation
of rheumatologist-led POC PLM were also explored. Material and Methods: We sur-
veyed 29 rheumatologists registered to the Irish Society of Rheumatology via Survey-
Monkey, between May and October 2024. Textual responses were categorised into key
themes, and word clouds were generated using Tagcrowd to visualise thematic content.
Results: Fifty-five percent of respondents faced challenges using POC PLM for crys-
tal analysis. Common barriers included lack of access to a microscope, lack of a po-
larising light function and lack of training in performing and interpreting of PLM.
Fifty-two percent of rheumatologists highlighted the critical need for accessible and func-
tional microscopes. Ninety-two percent of respondents relied on in-house laboratory crys-
tal analysis. Thirty-two percent received inaccurate or incomplete results from laboratory
reports and 28% of respondents reported delays in sample analysis from the laboratory.
Laboratory turnaround was 1-2 days for 43% of rheumatologists and 3-5 days for 33%.
Sixty-nine percent had not received training on PLM and 48% emphasised the need for im-
proved education on POC PLM, including improved integration into the national rheuma-
tology training. Conclusions: Rheumatology-led POC PLM remains underutilised despite
its clinical advantage primarily due to equipment and training deficits. Addressing these
W) Check for updates barriers through improved infrastructure, education and equipment is essential to ensure

_ effective and timely care for patients with crystal arthropathy.
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Calcium pyrophosphate dihydrate crystal deposition disease (CPPD) and gout are
. common causes of acute hot swollen joints. Accurate and timely diagnosis is critical

under the terms and conditions of the

Creative Commons Attribution to guide management and avoid unnecessary admissions [1]. Crystal arthropathies are

(CC BY) license. important to diagnose and treat due to their impact on patient quality of life, association
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with cardiovascular and renal comorbidities and the significant burden they place on
healthcare systems, which is expected to increase as our population ages [2—4].

Synovial fluid analysis using polarised light microscopy (PLM) is highly specific for the
diagnosis of crystal arthropathy as outlined by both the American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR) [5,6]. Gout and CPPD are
both classed as crystal arthropathies; however, they are distinct diseases with unique
pathophysiology and clinical courses. Accurate crystal identification, particularly for CPPD
where research is rapidly evolving, is essential to support future research and improve
patient care.

Point-of-care (POC) PLM enables real-time diagnosis and management decisions,
facilitating safe discharge and outpatient follow up [1]. Laboratory-led crystal analysis can
lead to delays and inaccuracies in crystal identification. POC PLM is recommended globally
in rheumatology education frameworks and is a competency of the Irish rheumatology
training scheme. Teaching on POC PLM is often offered at international rheumatology
conferences [5,7]. However, the use of POC PLM by rheumatology trainees in Ireland
often varies between centres. Some centres rely on laboratory-led crystal analysis while
others lack access to microscopes which are required to develop and maintain proficiency
in POC PLM.

Laboratories in Ireland are accredited through the Irish National Accreditation Board
(INAB), which ensures compliance with internationally recognised quality and competency
standards for medical testing. While accreditation ensures compliance with standard
operating procedures (SOP), training and competency in PLM are often governed internally
and not through formalised national training [8]. This may result in inconsistent crystal
identification. While formal comparisons between rheumatologist and laboratory-led
PLM are limited, the higher specialty training curriculum for rheumatology in Ireland
includes PLM as a recommended competency, supported by the ACR/EULAR criteria
which recommends that crystal analysis should be completed by an individual trained in
the use of compensated light microscopy [9]. Rheumatologists are therefore well suited
to undertake POC PLM, combining bedside fluid aspiration, microscopy and clinical
interpretation for efficient patient care. Despite these advantages, uptake and practice of
rheumatologist-led POC PLM remains inconsistent across Ireland.

There is limited data on the use of POC PLM, barriers to implementation and functional
equipment for rheumatologists working in Ireland or elsewhere. Understanding these
factors is important to improve the use of POC PLM and standardise high quality care for
patients with crystal arthropathy.

2. Objectives

We aimed to identify key barriers to rheumatology-led POC PLM and assess typical
caseloads of crystal arthropathy, diagnostic methods and the frequency of rheumatology-
led POC PLM in practice in Ireland. We aimed to evaluate reliance on hospital-based
clinical laboratories for crystal analysis and measure the typical turnaround time for results.
We also aimed to explore solutions to improve the use of rheumatologist-led POC PLM
in practice.

3. Methods

We surveyed 29 rheumatologists registered to the Irish Society of Rheumatology
(ISR) via SurveyMonkey, a secure, GDPR compliant online platform, from May to Oc-
tober 2024. The survey was distributed via the ISR email list which includes approx-
imately 150 members. A total of 29 responses were received, resulting in an estimated

https:/ /doi.org/10.3390/gucdd4030014


https://doi.org/10.3390/gucdd4030014

Gout Urate Cryst. Depos. Dis. 2026, 4, 14 30f8

response rate of 19%. Question denominators varied because not all respondents completed
each question.

Ethical approval was not required for this study as this was a voluntary and
anonymised survey of rheumatologists. The survey consisted of 10 questions covering
five domains: access to polarising microscopes, training and competency, current practice,
perceived barriers to use and reliance on laboratory-led crystal analysis. Seven questions
were multiple-choice and three were free-text responses. The survey was pre-tested by two
rheumatology specialist registrars and two consultants to ensure validity.

Quantitative data were analysed descriptively using frequencies and proportions. The
number of respondents per question ranged from 22 to 29 because some questions were
not answered or contained uninterpretable responses. Analyses were conducted using the
available responses for each question. All analyses were conducted in line with GDPR
requirements, and no identifiable information was collected.

Free text responses to the question “What actions can be taken to encourage the use of
point-of-care polarised light microscopy in clinical practice?” were extracted, pre-processed
and categorised using an inductive thematic approach. A word cloud was generated using
Tagcrowd, a secure online tool, to provide a visual illustration of frequently occurring terms
within the free-text responses.

4. Results

Respondents reported a mean caseload of 12.5% of patients with suspected crystal
arthropathy (n = 27, range 5-70%). Fifty-five percent (16/29) of respondents faced chal-
lenges when attempting to use POC PLM for crystal analysis. Ninety-two percent (24/26)
of respondents relied on in-house laboratory crystal analysis and 8% (2/26) relied on out-
sourced laboratory analysis. Thirty-two percent (7/22) of respondents reported receiving
inaccurate or incomplete results from laboratory reports and 28% (7/25) reported delays
in sample analysis from the laboratory. Forty-three percent (12/28) of rheumatologists
waited 1-2 days and 33% (9/28) waited 3-5 days for laboratory results; the mean reported
turnaround time for laboratory crystal analysis was 2.7 days (Table 1).

Table 1. A summary table to demonstrate key survey findings on the use of point-of-care polarised
light microscopy in the diagnosis of crystal arthropathy.

Key Findings
Mean Caseload of Crystal Arthropathy (n = 27) 12.5%
Never use POC PLM (n = 29) 38% (11/29)
Routinely use POC PLM (n = 29) 17% (5/29)
Challenges using POC PLM (n = 29) 55% (16/29)
Received PLM training (n = 29) 31% (9/29)

Broken microscope 52% (12/23)
Lack of training in performing and/or interpreting PLM
61% (14/23)
Most frequently suggested solution to increasing the use  Access to a functioning polarising light microscope 52%
of rheumatology-led POC PLM (13/25)
Mean turnaround time for laboratory crystal analysis

Most frequently selected barriers to POC PLM use
(n=23)

results (n = 28) 2.7 days
In-house laboratory-led crystal analysis 92% (24/26)
Out-sourced laboratory crystal analysis 8% (2/26)
Inaccurate or incomplete laboratory results 32% (7/22)
Delays in laboratory sample analysis 28% (7/25)

Respondents were able to select multiple barriers when asked ‘If you rarely use
point-of-care polarised light microscopy, please specify the reasons why’. Twenty-three
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rheumatologists (79%, 23/29) answered the question, while 6 selected ‘not applicable’ (21%,
6/29); therefore, a denominator of 23 was used for this analysis. The most frequently
reported barriers to rheumatologist-led POC PLM were a broken microscope (52%, 12/23),
no access to a microscope (30%, 7/23) and a broken polarising light function (26%, 6/23).
Training-related barriers were also selected including ‘lack of training in POC PLM’ (48%,
11/23) and ‘lack of training in interpretation of PLM results’ (39%, 9/23). Overall, 61% of
respondents (14/23) identified at least one training-related barrier. Time constraints were
also reported by 35% (8/23) and no respondents identified cost as a barrier (0/23, 0%).

When asked whether their department had received training in the use of POC PLM
to diagnose crystal arthropathy, 69% (20/29) of rheumatologists reported that they had not
received training, while 31% (9/29) reported they had. In response to the free-text question
‘What actions can be taken to encourage the use of point-of-care polarised light microscopy
in clinical practice?’, 48% (12/25) of respondents identified the need for improved education
on POC PLM, with one respondent highlighting the need for improved integration into the
national rheumatology training programme (Figure 1).

accessible alysis available

department equipment
Increase

microscope
training

Figure 1. A word cloud demonstrating the frequency of themes identified in survey responses to

support

‘What actions can be taken to encourage the use of point-of-care polarised light microscopy in clinical
practice?’. Larger words, such as ‘microscope’, ‘training’, ‘accessible’ and ‘available’ indicate the most
frequently mentioned themes.

5. Discussion

This survey identified several barriers to the use of rheumatologist-led POC PLM. The
most frequently reported barriers were a broken microscope (52%, 12/23) and training-
related barriers (61%, 14/23), while only 31% (9/29) of rheumatologists reported having
received formal training in POC PLM. These factors are closely interlinked; without access
to a working polarising microscope, trainees cannot gain practical experience or teaching.
Lack of a functioning microscope fosters a culture where rheumatologist-led POC PLM is
deprioritised, increasing reliance on laboratory analysis and reducing opportunities for
trainees to develop proficiency in POC PLM. Limited training, regulatory barriers and
access to microscopy were also described by Pastor et al. who emphasised that systemic
barriers limited the use of rheumatologist-led POC PLM despite it being the diagnostic gold
standard. The ACR has acknowledged similar challenges, noting that regulatory issues
and the costs of purchasing and maintaining microscopes often limit POC PLM, and is
exploring whether rheumatologist-led use could be legitimised as a provider-performed
microscopy procedure (PPMP) [10]. The presence of similar practical and regulatory
barriers in the United States, where rheumatologist-led POC PLM is well established,

https:/ /doi.org/10.3390/gucdd4030014


https://doi.org/10.3390/gucdd4030014

Gout Urate Cryst. Depos. Dis. 2026, 4, 14 50f8

suggests that restricted access is a global issue with implications for timely and accurate
diagnoses of crystal arthropathy.

Training in PLM is an essential skill for rheumatologists, particularly for identifying
CPPD crystals. CPPD crystals can be challenging to detect due to their small and scanty
characteristics, weakly positive birefringence and often intracellular location, emphasising
the need for training in analyses [2,9]. The literature reports poor inter-observer reliability
and high false negative rates in the identification of both CPPD and MSU crystals, further
highlighting the importance of skilled analysers [11,12]. The 2023 ACR/EULAR classifica-
tion criteria also specifies that analysis should be completed by an individual trained in the
use of PLM [9].

Our findings suggest a theory—practice gap between the curriculum expectations and
trainee experience. This has been described previously by the Working Group on Training
in Rheumatology across Europe, which reported that only 53% of trainees received formal
education in PLM, 29% were formally assessed, and 61% reported limited experience in us-
ing PLM. This paper reported crystal analyses as one of the weakest areas of rheumatology
training and associated this with poor trainee confidence [13]. In contrast, rheumatology
training curriculums in Ireland, the UK and USA all emphasise the importance of learning
PLM. The Royal College of Physicians Ireland (RCPI) requires trainees to ‘competently
diagnose common and unusual crystals using polarising microscopy” and lists POC PLM
as a desirable skill, assessed through workplace-based assessments, ePortfolio evidence
and end-of-year evaluations [7]. However, training is not standardised and inclusion in
end of year exams is encouraged but not mandated.

Studies have shown that standardised training courses can improve the theory—
practice gap. Berendsen et al. demonstrated that competency in crystal analysis is variable
and argued that training and examination could improve identification, particularly for
CPPD [11]. Lumbreras et al. reported improved inter-observer reliability, sensitivity and
specificity following a focused training course [14]. The educational literature describes
how repeated practice consolidates learning and competency, particularly in the medical
field. Therefore, regular access to microscopes and training is essential for proficiency in
PLM [15,16].

Rheumatologist-led POC PLM facilitates rapid access to crystal identification and en-
ables same-day clinical decision making in patients presenting with crystal arthropathy [1].
In our survey, 92% (24/26) of respondents relied on the in-house laboratory, while 8% (2/26)
outsourced samples to tertiary centres for crystal identification. Laboratory-led crystal
analysis may be less reliable due to variable staff experience, lack of formalised training and
absence of standardised accreditation in Ireland. Our survey reported a mean laboratory
turnaround time of 2.7 days (1 = 28); 32% (7/22) of rheumatologists reported inaccurate
or incomplete laboratory results; and 28% (7/25) reported delays in laboratory sample
analysis. The literature has described low inter-observer agreement, false negatives and
misidentification, particularly for CPP crystals, before structured training for laboratory
staff [12,14]. Laboratory analyses are further complicated by limited publicly available
data on formalised training or accreditation for crystal identification in Ireland, as well as a
lack of central data on technician competency or oversight into crystal identification [8].
ACR is beginning to formalise requirements of polarising light microscopes in certified
laboratories; however, rheumatologist-led POC PLM often remains outside regulatory
frameworks, creating further barriers to its use [10]. The high specificity of rheumatologist-
led POC PLM further supports its role as a valuable tool to complement laboratory-led
crystal analysis [1,17].

Limited access to microscopes (30%, 7/23), broken microscopes (52%, 12/23) and lack
of polarising light function (26%, 6/23) suggest inadequate investment in the acquisition
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and maintenance of microscopes for rheumatologist-led POC PLM in Ireland. Although
cost was not identified as a barrier by survey respondents, funding remains an important
consideration for sustaining POC PLM as reflected by the frequency of equipment-related
barriers. Similar concerns have been described in the United States where rheumatologist-
led POC PLM is not uniformly recognised as a provider-performed microscopy procedure
(PMPP), potentially limiting reimbursement, investment and training opportunities. In
contrast, The College of American Pathologists has specified that laboratories performing
crystal analysis must have a polarising light microscope with a compensator, reflecting an
increased focus on standardisation and quality assurance in crystal identification [10]. The
healthcare system in Ireland is primarily publicly funded and future investment in PLM
will depend on clinical benefit as well as economic value. Statistically powered studies
and cost analyses comparing rheumatologist-led, laboratory-led and dual approaches to
crystal identification would be valuable to assess their impact on diagnostic accuracy and
length of stay. Such data may help support the provision and maintenance of polarising
light microscopes within the Irish rheumatology service.

Finally, a dual approach incorporating both rheumatologist-led POC PLM and
laboratory-based crystal analysis may offer a practical solution to the barriers raised in this
survey. Rheumatologist-led POC PLM facilitates rapid bedside diagnosis and provides
essential hands-on exposure to trainees, directly addressing gaps in training. In contrast,
laboratory-led crystal analysis may provide confirmatory testing and an additional layer of
quality assurance, with potential for reciprocal audit to improve diagnostic accuracy. Rather
than functioning as competing pathways, these approaches are complementary, combining
the efficiency and educational value of POC PLM with the standardisation and governance
of laboratory services. Implementation would require ongoing audit, structured diagnostic
pathways and formalised competency frameworks.

Limitations

Sample size was limited to 29 respondents and statistical analyses were not performed,
limiting generalisability. We were unable to determine the stage of training versus consul-
tant status of rheumatologists completing the survey. Participation was voluntary; therefore
response bias may have occurred. Future studies should aim to incorporate quantitative
measures and larger sample sizes.

6. Conclusions

Crystal arthropathy is an important condition, projected to increasingly burden health-
care systems as the population ages [18]. Rheumatologist-led POC PLM is associated
with improved diagnostic accuracy, decreased length of stay and admission avoidance for
patients who present with crystal arthropathy in the ambulatory care setting [1]. Despite
this, it remains underutilised due to barriers such as limited access to a polarising light
microscope, broken microscopes and limited education on PLM.

To optimise patient care, a standardised approach is needed. Each rheumatology
department should be equipped with a functional polarising light microscope. A standard-
ised competency assessment, access to a working polarising light microscope and regular
training for rheumatology trainees would bridge the theory—practice gap.

A collaborative training approach, involving both rheumatologists and laboratory
technicians may help standardise crystal identification. Formalised targeted training for lab-
oratory staff to recognise CPPD and MSU crystals may also improve consistency of reports.
Routine audits of PLM competency would help establish barriers and guide interventions
to improve laboratory-led crystal analysis. A dual approach where rheumatologist-led POC
PLM is used for rapid diagnoses and laboratory analyses are used for quality assurance
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could improve diagnostic accuracy, support trainee education and enable continuous audits
of both laboratory and clinician-led crystal analysis.
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