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Introduction

Rapid On-Site Evaluation (ROSE) has emerged as a critical component in modern
cytopathology practice, offering a suite of advantages that significantly enhance
diagnostic processes and patient care. This technique allows for immediate as-
sessment of specimen adequacy and preliminary diagnoses in real-time, enabling
adjustments to sample collection and reducing the need for repeat procedures,
thereby improving the overall diagnostic yield [1].

ROSE plays a pivotal role in optimizing the quality of cytopathology specimens,
particularly for Fine Needle Aspiration (FNA) procedures. By permitting imme-
diate evaluation of cellularity, the presence of diagnostic material, and potential
artifacts, ROSE effectively minimizes insufficient samples, ensuring that the col-
lected material is optimal for accurate interpretation and directly impacting patient
care and workflow efficiency [2].

The implementation of ROSE across various cytopathology subspecialties, includ-
ing thyroid, lymph node, and pancreatic FNAs, has consistently demonstrated im-
provements in both diagnostic accuracy and efficiency. The ability to provide pre-
liminary diagnoses on-site facilitates the immediate ordering of ancillary testing
when needed and can expedite the decision-making process for subsequent man-
agement, such as surgical intervention [3].

While the benefits of ROSE are substantial, its effective integration into practice
is not without challenges. These include potential interobserver variability in in-
terpretation, the necessity for comprehensive training of personnel, and logisti-
cal considerations that need careful management. Addressing these limitations
through standardized protocols and robust training programs is paramount to fully
leveraging the utility of ROSE in cytopathology [4].

A significant advantage of ROSE is its capacity to markedly reduce the rate of
unsatisfactory smears, leading to a conservation of healthcare resources and an
enhancement of patient satisfaction. The direct visualization of samples during
the procedure allows for immediate confirmation of adequacy, thereby preventing
unnecessary repeat procedures and diagnostic delays, which is particularly crucial
in settings with limited access to specialized cytology services [5].

In gynecologic cytology, the integration of ROSE has shown considerable promise
in improving the quality of collected samples and potentially decreasing the re-
quirement for repeat Papanicolaou tests. However, its widespread adoption in this
specific area necessitates further in-depth investigation and the establishment of
standardized protocols to ensure consistent and reliable outcomes [6].

ROSE proves to be particularly valuable in the evaluation of effusions, where it al-
lows for preliminary classification and the identification of malignant cells directly at

the bedside or within the procedure room. This immediate feedback mechanism is
instrumental in guiding further diagnostic steps and informing clinical management
decisions for patients presenting with pleural, peritoneal, or pericardial effusions

[7].

The financial implications associated with the implementation of ROSE within a
cytology laboratory warrant careful and thorough consideration. Although initial
costs may arise from training and equipment acquisition, the long-term advantages
derived from reduced repeat procedures and enhanced diagnostic efficiency can
ultimately lead to significant cost savings and more effective resource allocation
within healthcare systems [8].

Fundamentally, ROSE functions as a dynamic tool that thrives on close collabo-
ration and open communication between the interventionalist performing the pro-
cedure and the cytopathologist providing the on-site evaluation. This synergistic
partnership is essential for optimizing specimen collection and for addressing po-
tential diagnostic pitfalls in real-time, thereby fostering a more robust and reliable
diagnostic process [9].

Looking ahead, the evolving role of artificial intelligence (Al) in conjunction with
ROSE presents exciting future opportunities for further enhancing diagnostic accu-
racy and efficiency in cytopathology. Al algorithms possess the potential to assist
in the rapid interpretation of images during ROSE, thereby further streamlining the
diagnostic workflow and improving turnaround times [10].

Description

Rapid On-Site Evaluation (ROSE) offers distinct advantages in cytopathology by
providing immediate feedback on specimen adequacy and preliminary diagnoses.
This real-time assessment enables prompt adjustments to sample collection tech-
niques, which consequently minimizes the need for repeat procedures and ele-
vates the overall diagnostic yield. Furthermore, ROSE fosters improved commu-
nication channels between cytotechnologists, pathologists, and clinicians, leading
to more streamlined patient management and timely therapeutic interventions [1].

ROSE plays an indispensable role in enhancing the quality of specimens obtained
through cytopathology, especially in the context of Fine Needle Aspiration (FNA)
procedures. Its ability to allow for inmediate assessment of cellularity, the pres-
ence of diagnostic material, and the identification of potential artifacts is crucial in
minimizing insufficient samples. This iterative evaluation process ensures that the
collected material is of optimal quality for accurate interpretation, thereby directly
impacting patient care and the efficiency of the diagnostic workflow [2].

The successful implementation of ROSE in various cytopathology subspecialties,
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including thyroid, lymph node, and pancreatic FNA, has been associated with sig-
nificant improvements in both diagnostic accuracy and efficiency. The capability to
deliver preliminary diagnoses on-site allows for the immediate ordering of ancillary
testing if deemed necessary and can substantially expedite the decision-making
process for subsequent patient management, such as surgical intervention [3].

Despite its numerous benefits, the effective implementation of ROSE in cytopathol-
ogy practice is accompanied by certain challenges. These include the potential for
interobserver variability in interpretation, the requirement for specialized training
for personnel involved, and various logistical considerations that must be carefully
addressed. Overcoming these limitations through the development and adher-
ence to standardized protocols and comprehensive training programs is essential
for maximizing the full utility of ROSE [4].

A significant benefit of ROSE is its ability to substantially reduce the rate of un-
satisfactory smears, which in turn conserves healthcare resources and enhances
patient satisfaction. The direct visualization of samples during the procedure al-
lows for immediate confirmation of adequacy, thereby preventing the need for un-
necessary repeat procedures and avoiding delays in diagnosis. This is particularly
critical in settings where access to cytology services may be limited [5].

In the domain of gynecologic cytology, the integration of ROSE has demonstrated
promising results in enhancing the quality of collected samples and has the poten-
tial to reduce the incidence of repeat Papanicolaou tests. However, its widespread
adoption within this specific subspecialty is contingent upon further rigorous inves-
tigation and the establishment of standardized protocols to ensure consistent and
reliable outcomes [6].

ROSE proves to be exceptionally valuable in the diagnostic evaluation of effusions,
enabling preliminary classification and the identification of malignant cells directly
at the patient’s bedside or within the procedure room. This immediate feedback is
instrumental in guiding subsequent diagnostic steps and informing clinical man-
agement decisions for patients presenting with pleural, peritoneal, or pericardial
effusions [7].

Careful consideration must be given to the financial implications associated with
the implementation of ROSE in a cytology laboratory. While there may be initial
costs related to personnel training and the acquisition of necessary equipment, the
long-term benefits, such as the reduction in repeat procedures and improved diag-
nostic efficiency, can lead to substantial cost savings and more effective allocation
of healthcare resources [8].

ROSE operates as a dynamic tool that is fundamentally reliant on close collabo-
ration and open communication between the interventionalist performing the pro-
cedure and the cytopathologist providing on-site assessment. This collaborative
synergy ensures that specimen collection is optimized and that potential diagnos-
tic pitfalls are identified and addressed in real-time, contributing to a more robust
and accurate diagnostic process [9].

The future landscape of ROSE in cytopathology is poised for significant advance-
ments through the integration of artificial intelligence (Al). Al algorithms hold the
potential to revolutionize diagnostic accuracy and efficiency by assisting in the
rapid interpretation of images during ROSE, thereby further streamlining the over-
all diagnostic workflow and improving patient outcomes [10].

Conclusion

Rapid On-Site Evaluation (ROSE) is a valuable technique in cytopathology that en-
hances specimen adequacy and provides preliminary diagnoses in real-time. This
leads to fewer repeat procedures, improved diagnostic yield, and better communi-
cation among healthcare professionals, ultimately improving patient management
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and treatment decisions. ROSE is particularly effective in optimizing Fine Nee-
dle Aspiration (FNA) specimens by ensuring sufficient diagnostic material and
minimizing artifacts. Its implementation has shown improved accuracy and effi-
ciency in various cytopathology subspecialties like thyroid and lymph node eval-
uations, facilitating timely ancillary testing and subsequent management. While
challenges such as interobserver variability and training requirements exist, stan-
dardized protocols can mitigate these issues. ROSE significantly reduces unsat-
isfactory smears, saving resources and improving patient satisfaction, especially
in underserved areas. It is also beneficial for evaluating effusions, allowing for
early identification of malignancy. The financial investment in ROSE can yield
long-term cost savings through improved efficiency. Collaboration between inter-
ventionalists and cytopathologists is crucial for its success. Future integration with
Al promises further advancements in diagnostic accuracy and workflow efficiency.
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