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Outline

- UADT Keratinizing (Differentiated) Dysplasia:
- Oral epithelial dysplasia (OED)
- Laryngeal epithelial dysplasia (LED)

- Clinical features
- Pathologic features

- Utility of Biomarkers
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UADT Epithelial Dysplasia

A spectrum of architectural and cytological changes of the sguamous
epithelium of UADT mucosa, caused by an accumulation of genetic

alterations, associated with an increased risk of progression to invasive

squamous cell carcinoma (SCC)
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Oral Potentially Malignant Disorders (OPMD)

- Heterogeneous group ofclinically -defined conditions associated with a variable
risk of progression to oral squamous cell carcinoma

- Most produce clinically visible lesions

- Can involve any intraoral site:
- Lateral/ventral tongue
- Floor of mouth
- Etiology:
Tobacco (smoked and smokeless)

Alcohol abuse: lesser degree but is a potentiating factor with tobacco
use/abuse
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Oral Potentially Malignant Disorders (OPMD)

- Clinical
- Leukoplakia (white lesion)
- Erythroplakia (red/erythematous lesion)
- Erythroleukoplakia or speckled leukoplakia (mixed white and red lesion)

- Histopathology:

- Most relate to presence and degree of oral epithelial dysplasia (mild to
severe)

- Some.:
- Proliferative Verrucous Leukoplakia (PVL):

- Leukoplakia with verrucous architecture and minimal dysplastic
changes
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Oral Epithelial Dysplasia (OED)

- Spectrum of architectural and cytological epithelial changes resulting from accumulation of genetic alterations, usually
arising in a range of OPMD, and indicating a risk of malignant transformation to squamous cell carcinoma

- Most OEDs arise in OPMD
- Sites: Lateral/ventral tongue; floor of mouth

- Clinical features: vary widely depending on the OPMD
- erythroplakia and erythroleukoplakia most likely to be associated with dysplasia or carcinoma (>90%)

- Etiology:
- Principal risk factor is tobacco (smoked, smokeless); Areca nut; Alcohol abuse; Unknown

- Pathogenesis:

- Progressive accumulation ofgenetic and epigeneticchanges including LOH/copy number alterations,
hypermethylation, changes in RNA molecule expression (mMRNAand miRNA), and somatic mutations leading to
chromosomal and genomic instability at an early stage

- Risk of malignant transformation:

- Not all OED progress to malignancy (50%)

- Absence of OED does not preclude malignant transformation

- Higher grade of OED is significantly associated with both earlier and higher risk of malignant transformation
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Oral Epithelial Dysplasia (OED)

- Risk of malignant transformation:

- Population-based cohort study (N = > 1800 patients) showed overall hazard ratios for
malignant transformation increased significantly with the grade of dysplasia:

- overall hazard ratios being 4.9 and 15.8 for mild dysplasia and severe dysplasia,
respectively (locca O, et al. Head Neck 2020;42:539-555) PMID: 31803979]

- Support three-grade system to differentiate lesions with different risks of
transformation and estimate time to transformation:

- Moderate/severe dysplasia- significantly associated with both earlier and higher
risk of malignant transformation

- Mild dysplasia a lower risk; carry a very longterm risk of malignant transformation,
extending for at least 18 years

-  OPMDs without evidence of OED can progress to SCC
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WHOa Epithelial Dysplasia Morphologic Criteria

2017 Epithelial Dysplasia

Irregular eplthellal siratification

Loss of polarity of basal cells
Drop-shaped rete ridges

Increased number of mitotic figures

' Abnormally superficial mitotic figures
Premature keratinization in single cells
Keratin pearis within rete ridges

Loss of epithelial cell cohesion

Table 4 03 Dlagnostrc cntena for eplthellal dysplasra adapted from Barnes Letal {146}

Abnormal variation in nuclear size

Abnormal variation in nuclear shape
Abnormal variation in cell size
Abnormal variation in cell shape
Increased N:C ratio

Atypical mitofic figures

Increased number and size of nucleoli
Hyperchromasia

|

2022 Epithelial Dysplasia

Architectural Features

Cytological Features

Irregular stratification

Abnormal variation in nuclear size

Loss of polarity or disorganisation of basal cells

Abnormal variation in nuclear shape

Drop shaped rete processes

Abnormal variation in cell size

Basal cell clustering/nesting

Abnormal variation in cell shape

Expanded proliferative compartment

Increased mitotic activity

Mitoses high in epithelium

Increased nuclear size

Mitoses in maturing cells

Increased nucleus:cytoplasm ratio

Generalized premature keratinization

Atypical mitotic figures

Keratin pearls in rete processes

Increased number and size of nucleoli

Reduced keratinocyte cohesion

Single cell keratinisation

Altered keratin pattern for oral sub-site

Nuclear hyperchromasia

Verrucous or papillary architecture

Apoptotic mitoses

Extension of changes along minor gland ducts

Sharply defined margin to changes

Multiple different patterns of dysplasia

Multifocal or skip lesions
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WHO 2017 & 2022- Oral Epithelial Dysplasia

Table 4.04 Grading systems for epithelial dysplasia
WHO dysplasia grade

._wd cypeRe Low-grade dysplasia
Moderate dysplasia |
' ~ High-grade dysplasia
Severe dysplasia |

e cut-off point between low-grade and high-grade dysplasia, as sugg ~":£:UL=;¢11’“1‘:.1::1@r;f{iii"%{_ﬁ@@}- is four
chilectural and five “L—H}‘ﬂ changes (see Tak: ble 4.03), irresj vective of the leve !\JUIJM:F ’“‘utll"ﬁ}

ACCL L'J'U tl)idj KIVi ),H.—A\J a 4i WWL’?:}, & ](r—ll.‘c“f!c ; li‘ u‘f OUT & IL"l ite rﬂlll_ |( TLI}‘LA_I[ JU' O 'Lk "I' L' )HL,}?MU' rove

.(
Drognostication.
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OEDa How many grades is best?

1.0~ e

A Odell E, et al.Oral epithelial dysplasia; Recognition, E;‘
grading and clinical significance. Oral Dis o)

2021;27:1947-1976 [PMID: 34418233]: LI_‘—I_L

Dysplasia grading varies between pathologists 0.6+

No standardized approach to grading

3-tiered grading system provides more information
to the clinician than 2-tiered grading system: Bl

has highest predictive values
provides statistical different outcomes

communicates most nuanced risk assessment
to clinical team Risk for malignant transformation

A Green = No dysplasia

A Blue = Mild dysplasia

A Yellow = Moderate dysplasia
A Red = Severe dysplasia
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Laryngeal Epithelial Dysplasia (LED)

- M>F(4.6:1); adults
- Anywhere in larynx but most frequently along one or, less frequently, both vocal cords
- Symptoms include voice change and hoarseness (supraglottis and subglottis dysplasia usually asymptomatic)

- Etiology:
- Principal risk factor is cigarette smoking, especially in combination with alcohol abuse
- Gastroesophageal reflux disease has been suggested as possible risk factor
- High-risk human papillomavirus plays a minor role in laryngeal dysplasia development; rare reported cases showed
positivity for HPV 16/18 RNA in-situ hybridization and occurred concurrently with invasive SCC
- Pathogenesis:

- Pre-neoplastic cells are frequently aneuploid with chromosomal changes/LOH accumulating at 9p21 (likely
targeting CDKN2A), 17p13 (TP53), 3p26 and 3p14

- Other molecular alterations consistently detected include Cyclin D1 overexpression, and telomerase activity reactivation

- Risk of malignant transformation increases with the degree of laryngeal dysplasia:

- highly significant difference in the risk of malignant progression between low- and high-grade dysplasia, ranging from 1.6
to 12.5%, respectively

- Patients with LED are inhomogeneous group and grade of LED alone may be an insufficient prognostic factor for the
development of invasive SCC
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WHO 20223 Laryngeal Dysplasia Morphologic Criteria

Low grade dysplasia/SIL: changes occupy the lower half of the epithelium

1 augmented basal/parabasal cells up to the lower half of the epithelium
Architectural changes 1 perpendicular orientation to the basement membrane
i stratification and maturation is preserved
1 spinous cell layer is retained in the upper half of epithelium
1 minimal cellular atypia
Cytologic changes 1 basal/parabasal cells: increased cytoplasm, hyperchromatic nuclei, uniformly distributed chromatin
1 regular mitoses in lower half of epithelium
1 few dyskeratotic cells may be present

High dysplasia/ SIL: changes occupy more than the lower half of the epithelium

1 abnormal maturation
Architectural changes U I @ Mor- Ay L . L o
9 variable degrees of disordered stratification and polarity up to the entire thickness of epithelium
1 two subtypes: basaloid, with no maturation, and large (spinous) cell, with maturation
9 variable degree of irregular shaped rete (bulbous, downwardly extending)
9 cellular and nuclear atypia including marked variation in size and shape
1 marked nuclear hyperchromasia
Cytologic changes i pucleoli increased in number' and §ize
9 increased nuclear/cytoplasmic ratio
9 increased mitoses up to the entire thickness of epithelium
1 atypical mitoses may be present
1 dyskeratotic and apoptotic cells may be present within the entire thickness of epithelium

Carcinoma in situ: changes occupy the entire thickness of epithelium

Architectural changes

complete loss of stratification and polarity
preserved basement membrane

Cytologic changes

1
l
1
1

severe cellular and nuclear atypia (both qualitatively and quantitatively)
atypical mitoses
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WHO 2022 - Laryngeal Epithelial Dysplasia

Extension of 3-tiered .
o - . . : 2-tiered
Clinical relevance epithelial grading :
.. grading system
abnormalities system
. . Low grade Low grade
Low-risk lesion Lower half J J

dysplasia/SIL dysplasia/SIL

High grade
More than lower half :
High-risk lesion dysplasia/SIL | High grade
) _ dysplasia/SIL
Full thickness Qarplnoma
in situ

SIL: Squamous Intraepithelial Lesion
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Oral Leukoplakia
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Larynx
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Keratinizing Mild Dysplasia
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Keratinizing Moderate Dysplasia
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Severe Dysplasia
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Keratinizing Severe Dysplasia {
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Keratinizing Severe Dysplasia
- Goal of any grading system is:
- Reproducible and Applicable
- Convey to the clinician the potential risk for progression of
disease
- Eckel HE, et al. European Archive OteRhino-Laryngology
2021;278:1723-1732 [PMID: 33058010]:

- better reproducibility but may be less specific
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Grading Keratinizing Dysplasia
2 Tier Grading

- No statistical difference in progression to invasive SCC between
keratinizing moderate dysplasia and keratinizing severe dysplasia/CIS
- Justification to 2-Tier grading scheme:
- Low-grade Dysplasia = Mild dysplasia
- High-grade Dysplasia = Moderate Dysplasia, Severe Dysplasia, CIS
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Grading Keratinizing Dysplasia
2 Tier Grading- Disadvantages

- W6 B A%AAD é" i s « ierédsyst@nm of dradingds a®idek A
category of high-grade dysplasia/SIL (moderate, severe and CIS), which can
fk 8~®k| ®s”™*zz- &k«~z ki f- s| ®2~i gs|

- Mehlum CS, et al. Laryngoscope 2018;128:237579 [PMID: 29729029].
- Laryngeal precursor lesions: inter and intra-rater reliability

- 2 raters (WHO 2005): kappa values indicate inablility to make clear
distinctions between adjacent diagnostic categories resulting in difficulties
for raters to provide reliable and reproducible diagnoses
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Grading Keratinizing Dysplasia
2 Tier Grading- Disadvantages

- Cho K-J, Song JS: Arch Pathol Lab Med 2018;142:829832
[PMID: 29775074]:

- diagnostic criteria for low-grade dysplasia do not clearly distinguish
it from reactive atypia (e.g., basal cell hyperplasia)

- No grading scheme is well designed:

- most important is consistency in diagnosisconveyingto clinical
colleagues the potential risk for progression of disease
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Carcinoma In Situ (CIS)

Mehlum CS, et al. Laryngoscope 2018;128:23752379 [PMID: 29729029]

- Should CIS be used?

- Contentious term
In the absence of full thickness intra-epithelial dysplasia is the use of CIS
justified? NO
Does keratinizing severe dysplasia = CISROT histologically but yes
biologically
Is it important to separate keratinizing high-grade dysplasia from CIS?Maybe
not:

- most important is consistency in diagnosisconveyingto clinical
colleagues the potential risk for progression of disease

- Keratinizing high-grade dysplasia to CIS
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Keratinizing High-Grade Dysplasia
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Biomarkers in UADT Epithelial Dysplasia




Keratinizing High-Grade Dysplasia
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Keratinizing High-Grade Dysplasia

@ Etiology: Tobacco and alcohol; not viralrelated

@ No diagnostic utility of p16 and/or ISH HRHPV in majority of UADT keratinizing
(differentiated) dysplasias
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Biomarkers

A Ki67 (MIB1), p16 and p53:
Ki67: increase intraepithelial proliferation rate through all epithelial layers

P16 of no diagnostic utility in keratinizing (differentiated) dysplasia of the
UADT:

ISH HR-HPV not detected
pP53: wild type (heterogenous) expression
EGFR, cytokeratin 19 and MAGEA
A Overall reliable markers with diagnostic and prognostic value are lacking
A Not recommended for dysplasia classification
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Biomarkers

A NANOG: (Rodrigo JP et al. Sci Rep 2017;7:11110@MID:288942701])
Master regulator of embryonic stem cell pluripotency

Recently emerged as a potential diagnostic and prognostic marker in dysplasia of the head and
neck

Protein expression evaluated by IHC
Results reported:
Normal mucosa: no immunohistochemical expression
Low-grade dysplasia: weak cytoplasmic expression
High grade dysplasia, CIS and SCC: strongytoplasmic expression

Marked difference in intensity between low and high-grade dysplasia indicates a potential
diagnostic use of NANOG, enabling a distinction between reactive lesions and longrade dysplasia,
and betweenlow and high gradedysplasia on the other.

Does not distinguish between high grade dysplasia and CIS.

A Mutational Profiling: mutational profiling of laryngeal dysplasia can be useful for early detection of
patients at risk of progression (in SCC)

Manterola L et al. Sci Rep 2018;8:6613 [PMID: 29700339]
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What about HPV?




HPV-Associated Oral Epithelial Dysplasia*

A HR-HPV infection found in oral keratinizing dysplasias.
I Majority clinically oral leukoplakias
I Most adult men; ventral tongue & FOM

I Diffuse loss of squamous differentiation with karyorrhexis & apoptosis, brightly eosinophilic
apoptotic cells throughout epithelium, and conventional dysplastic changes

Iy Yproliferation index throughout epithelial layers

I pl6+IHC & high-risk HPV subtypes

*

Woo SB, et al. Modern Pathol 2013;26:12881297 [PMID: 23599160]

*McCord C, et al. OralSurg Oral Med Oral Pathol Oral Radiol 2013;115:541549 [PMID:
23522647 ]
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HPV-Associated Oral Epithelial Dysplasia*

A HR-HPV infection found in oral keratinizingdysplasias.
Majority clinically oral leukoplakias
Most adult men; ventral tongue & FOM

Diffuse loss of squamous differentiation with karyorrhexis & apoptosis, brightly
eosinophilic apoptotic cells throughout epithelium, and conventional dysplastic changes

y Yproliferation index throughout epithelial layers

p1l6+IHC & high-risk HPV subtypes

*\Woo SB, et al. Modern Pathol 2013;26:12881297 [PMID: 23599160]
*McCord C, et al. OralSurg Oral Med Oral Pathol Oral Radiol 2013;115:541549 [PMID:
23522647 ]
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HPV—ASSOClated Oral Eplthellal DyspIaS|a (HPVOED)

UADT Dysplasia

development of invasive
squamous cell carcinoma occurs
in 5-15% of cases

no validated grading criteria to
predict transformation

HPVOED should be graded and
managed similarly to
conventional oral epithelial
dysplasia

role of prophylactic vaccination
in the management of HPVOED
IS unknown




