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OPTICAL GENOME MAPPING: THE NEW FRONTIER OF CYTOGENOMIC
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The primary aim of a cytogenetics laboratory is to define the
most appropriate diagnostic strategies in order to provide
clinicians with relevant and actionable information for opti-
mal patient management. Together with molecular biology
data, these findings represent an essential and indispensable
component for the diagnosis, prognosis and treatment of on-
co-hematological diseases.

Optical genome mapping (OGM) is an emerging genome-
wide cytogenomic technology that enhances the detection of
structural and copy number variants compared with conven-
tional cytogenetic methods through the analysis of ultra-high
molecular weight DNA molecules linearized in nanochannels.
OGM improves the identification of cryptic and complex ge-
nomic rearrangements and facilitates the discovery of novel
cytogenomic biomarkers, with a significant impact on risk
stratification and therapeutic targeting. Recent expert recom-
mendations support its integration into the cytogenomic and
molecular work-up of hematological malignancies in the con-
text of the updated WHO and ICC classifications.

In hematological malignancies, chromosomal aberrations rep-
resent key diagnostic and prognostic biomarkers. Standard
cytogenetic approaches, including chromosome banding anal-
ysis, fluorescence in situ hybridization and chromosomal mi-
croarrays, remain the current diagnostic backbone but are
limited by resolution, culture dependency and target-restrict-
ed analysis. OGM has demonstrated high concordance with
standard methods while providing additional clinically rele-
vant information, particularly in cases with complex karyo-
types and cryptic rearrangements, leading to a more accu-
rate prognostic stratification. When integrated with targeted
next-generation sequencing, OGM enables a comprehensive
genomic characterization within a single workflow.

Despite its clear advantages, OGM does not fully replace con-
ventional techniques and its application must be guided by
disease-specific clinical indications. Expert consensus recom-
mends OGM as a first-line or second-line tool depending on
the diagnostic setting, particularly in cases with failed karyo-
types, normal cytogenetics with suspected cryptic aberra-
tions, and entities requiring genome-wide structural variant
assessment

The presentation will briefly outline the technical basis of
OGM and, through selected representative clinical cases, will
highlight its major advantages in improving diagnostic preci-
sion and prognostic stratification, as well as its current limita-
tions and optimal positioning in routine diagnostic practice.
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