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Summary

This letter highlights the growing importance of Interventional Pathologists (IP) in modern
diagnostic practice. Building on the established role of Interventional Cytopathologists, the
integration of In-Vivo and Ex-Vivo Confocal Microscopy (CFM) into surgical and outpatient
settings enables real-time histological evaluation. These technologies allow for rapid and
accurate diagnosis, reduce procedural repetition, and shorten time to treatment. Clinical
applications—including in neurosurgery, dermatology, and breast pathology—demonstrate
high diagnostic concordance with standard histology. The authors advocate for the formal
recognition and training of Interventional Pathologists to meet the evolving demands of
precision medicine.
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Dear Editor,

we read with interest the paper by Carillo et al. ' on the importance
of ROSE (rapid on-site evaluation) in cytopathologist-performed FNAC
(fine needle aspiration cytopathology). The value of the study is not limit-
ed only to the presented data but extends to underlining the fundamental
role of the interventional cytopathologist (IC).

Interventional cytopathology has been known for a long time and, recent-
ly, its fundamental role in precision oncological diagnosis is expanding 2,
to the point of making it necessary to establish specific training courses.
On the other hand, recently available techniques that allow obtaining in-
stant histological images from fresh tissue, both in-vivo and ex-vivo, offer
the possibility of expanding the concept of the IC to that of interventional
pathologist (IP).

The incorporation of such technologies as in-vivo and ex-vivo confocal
microscopy (CFM) in daily diagnostic practice would help to reduce in-
tra-operative times as well as provide a rapid histological diagnosis to
outpatients.

The specialization in Pathological Anatomy provides the cultural basis
for the interpretation of histology for diagnostic purposes. Consequently,
an expert histopathologist can have the ability to interpret the in-vivo and
ex-vivo CFM.

Numerous studies have already validated the use of exvivo CFM for re-
al-time histopathological evaluation of excision margins during Mohs
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Figure 1. Ex-vivo CFM images of: (A) Normal breast terminal duct-lobular unit; (B) Usual ductal hyperplasia of the breast;
(C) Infiltrating ductal breast carcinoma NOS; (D) A neurosurgical biopsy of a meningothelial meningioma, showing nuclear
pseudo-inclusions and whorl formation; (E) Verocay bodies seen in a neurosurgical biopsy of a Schwannoma tumor.

surgeries for cutaneous malignancies, demonstrating
high sensitivity and specificity scores 3. Several stud-
ies have shown ex-vivo CFM to allow a rapid, accurate
diagnosis of melanocytic lesions, as well as infectious
and inflammatory diseases of the skin 34,

While the use of rapid intra-operative histological di-
agnosis allows to reduce the risk of second surgeries,
the possibility to obtain an immediate histological di-
agnosis during an invasive procedure as FNAC, core
needle biopsy sampling (CNB) and incisional biopsies
(IB) may be the only way to ensure that the target of
such a procedure has been reached, and that the pro-
cedure will not need be repeated °.

An example of real time histological diagnosis provid-
ing invaluable information during an invasive proce-
dure was presented by Sighinolfi et al. In this study
ex-vivo CFM was used to provide a rapid intra-opera-
tive histological evaluation of shavings obtained dur-
ing urological surgical procedures °.

We had the opportunity to test ex-vivo CFM on 5 neu-

rosurgical biopsies received for intra-operative fro-
zen section analysis 6. The ex-vivo CFM images were
subsequently compared with conventional forma-
lin-fixed-paraffin-embedded (FFPE) hematoxylin-eo-
sin (H&E) stained sections. A complete diagnostic
concordance between the ex-vivo CFM images and
FFPE H&E sections was achieved in all 5 specimens,
thus reaffirming the results previously obtained in
non-clinical setting 7.

Furthermore, and most importantly, the application
of ex-vivo CFM provided a high-resolution histologi-
cal image of small tissue biopsies in less than 8 min
from the arrival of the tissue sample (mean time: 7:40
min, range: 6:00-10:40min) — a noticeably shorter time
than is required for the preparation of a frozen section.
The same ex-vivo CFM methodology can be applied
in an outpatient setting.

Ex-vivo CFM provides instant histological images of
FNAC, CNB and IB samples allowing the patients
to receive a same-day histological diagnosis, before
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leaving the facility, sparing them days or weeks of
stressful waiting. Furthermore, this would significantly
reduce the time it takes for cancer patients to enter
treatment plans.

A total of 52 mammary tissue samples, presenting
both benign and malignant lesions, most of which
obtained during pre-operative diagnostic procedures
(26 vacuum-assisted biopsy procedures, 1 CNB and
1 FNAC from axillary lymph-node) were tested with
Ex-vivo CFM at our Surgical Pathology Unit, during a
metholodogical fine-tuning procedure. These samples
were scanned by ex-vivo CFM in an outpatient setting,
providing high-resolution histological or cytological im-
ages within minutes of the sampling procedure. A 94%
concordance between the ex-vivo FCM based and the
FFPE H&E based diagnoses was reached. This result
is in line with recent studies on ex-vivo CFM mamma-
ry tissue examination 8.

In addition, attention should be driven to the emerg-
ing use of in-vivo CFM in intra-operative settings.
This technique can provide a great advantage in the
course of tissue-sparing surgeries, especially of the
central nervous system °. This would render indispen-
sable the presence of an IP, experienced in the inter-
pretation of in-vivo microscopic images of the nervous
system, in real time in the operating room.

Finally, the rapid development of artificial intelligence
techniques must be considered, as they can allow the
prediction of the tumour molecular profiles ™.

In conclusion, the role of the pathologist has changed
enormously in the last decades, moving from a di-
agnosis based mainly on large surgical and autoptic
samples to small IB, CNB and FNAC, with the need
to provide increasingly accurate data with a view to
precision medicine.

These new in-vivo and ex-vivo FCM techniques offer
a broader scenario where the pathologists intervenes
not only directly but also promptly in the patient man-
agement.

To overcome these modern challenges, the figure of
the IP should be outlined and trained to offer fast and
precise diagnoses during surgery and in outpatients.
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