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Salivary Duct Carcinoma
• Dedinition

– Aggressive epithelial malignancy resembling high-grade mammary

ductal carcinoma

– De novo or as the outcome of a malignant component of carcinoma ex

pleomorphic adenoma

• ICD-O code 8500/3

• Epidemiology
– Accounts for as many as 10% of all salivary gland malignancies

– Distinct male predilection

– Elderly individuals,with peak incidence in the sixth and seventh

decades of life
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Salivary Duct Carcinoma

• Localization

– Most tumours arise from the parotid gland

• Histopathology

– A striking resemblance to high-grade ductal carcinoma of the breast

– Apocrine,oncocytoid,and characterized by abundant cytoplasm and

large pleomorphic nuclei with coarse chromatin and prominent

nucleoli,mitotic figures are easily identifiable

– Sarcomatoid,mucin-rich,invasive micropapllary,and oncocytic

cacinomas
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Salivary Duct Carcinoma

• Immunophenotype

– Positive EMA CK CEA AR（70%） HER2（25-30%）

– Negative ER PR S-100

• Genetic prfile

– HER2 gene amplification is seen in as many as 25% of cases

– PLAG1and/or HMGA2 rearrangements are identified in most cases

of SDC ex pleomorphic adenoma
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Salivary Duct Carcinoma

• Standard treatment

– Surgical resection through radiation therapy and conventional

chemotherapy

– Recent advances in molecular targeted therapy

• Targeting human epidermal growth factor receptor 2 (HER2) with

trastuzumab

• Combined androgens Blockers target androgen receptor

• Prognosis and predictive factors

– Frequent local recurrence and regional lymph node and distant

metastasis

• 55-65% have died of disease,usually within 5 years8



Nottingham Histologic Grade
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Nottingham Histologic Grade
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• The mitotic count was determined in 10 fields with a
40 objective lens (HPF) (field diameter 0.55 mm)

– ≤8 mitoses 1

– 9 to 17 mitoses 2

– ≥18 mitoses 3



Tumor Budding

• Based on the recommendation of the International Tumor Budding

Consensus Conference

• Single cells or clusters of up to 4 cells at the invasive margin

• H&E staining using a×20 objective lens and assessed in the

highest hotspot at the invasive front

• Three-tier system

• 0–4 buds—low budding (Bd 1)

• 5–9 buds—intermediate budding (Bd 2)

• 10 or more buds—high budding (Bd 3)
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Poorly Differentiated Cluster (PDC)

• Cancer cell cluster composed of≥5 cancer cells lacking a

gland-like structure

• The counting and grading methods were the same as for

tumor budding
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Tumor Budding and PDC

• Tumor budding is reported to be a promising adverse

prognostic indicator in many organs, including the colon,

esophagus, breast, skin, stomach, and pancreas

• PDC is also a poor prognosticator
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Tumor-stroma Ratio

• Assessed using a×10 objective lens in the most

stroma-abundant area

– stroma-low stroma percentage≤50%

– stroma-high stroma percentage >50%

• Stroma-rich tumors were associated with poor prognosis

and an increased risk of relapse
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BACKGROUND

• The number of studies with histologic assessments of SDC

is limited, largely due to the rarity of this entity

• Performed an analysis of the association between various

histomorphologic parameters and the clinical outcome

• Developing a histologic risk stratification model that

predicts the prognosis of SDC patients
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MATERIALS AND METHODS
• Patient Selection

– 151 patients with SDC diagnosed and treated at 7 institutions between 1992 and

2014

• The Evaluation of Histologic Factors

– Nuclear size and pleomorphism, mitotic count, and tubule

formation

– High mitotic counts were defined as≥30 mitoses in 10HPF

• SDC exhibited more pronounced nuclear atypia and had more mitoses
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MATERIALS AND METHODS

• The Evaluation of Histologic Factors

– Lymphatic and vascular invasion

• H&E staining

• Elastica van Gieson (EVG) and D2-40 immunohistochemical

staining

– Noncomedo necrosis

• Coagulative tumor necrosis in the invasive component imparting

an infarcted appearance
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MATERIALS AND METHODS

• The Evaluation of Histologic Factors

– The evaluation of tumor budding

• Low tumor budding grade 1 cases

• High tumor budding grades 2 and 3 cases

– Poorly differentiated cluster (PDC)

• Statistical Analyses
– Univariate and multivariate Cox proportional hazards models

– Kaplan-Meier product-limit method
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RESULTS

• The median follow-up period of survivors was 3.4

years (range, 0.04 to 19.0 y)

– 3-year OS was 68.5% (95% CI, 60.1%-75.5%)

– 3-year PFS was 34.3% (95% CI, 26.7%-42.1%)
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FIGURE 1. Evaluation of prominent nuclear pleomorphism in SDC. A and B, SDC cases without prominent
nuclear pleomorphism.Although the tumor cells have larger nuclei accompanied by conspicuous nucleoli in
comparison to normal salivary duct epithelial cells, the variation in the size and shape is minimal (A) or slight
(B). C and D, SDC cases with prominent nuclear pleomorphism. Tumor cells containing extremely large
pleomorphic nuclei are scattered but others have relatively small monotonous nuclei (C). All tumor cells vary
in size and shape. Bizarre nuclei and atypical mitoses are also present (D).
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FIGURE 2. Various histologic parameters in SDC. A, Brisk mitotic activity. B, Intraductal pattern consisting
of large ductal structures with a cribriform formation. C, Lymphatic invasion (inset: D2-40
immunohistochemistry). D, Vascular invasion (inset: EVG staining). E, High tumor budding. F–H, Varying
degrees of PDCs in SDC. F, The invasive front is irregular, but no PDCs are found. G, Three PDCs are
identified in this high-power view. PDCs of≤ 5 in a hotspot was regarded as low PDC. H, SDC categorized
as high PDC. A few tumor buddings are also noted
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RESULTS
• Univariate analysis

– Negative prognostic indicators for the OS and PFS

• Prominent nuclear pleomorphism (P=0.004 and 0.007)

• Lymphatic invasion with D2-40 stain (P=0.04 and 0.038)

• Vascular invasion assessed by H&E stain (P=0.003 and <0.001)

• Noncomedo necrosis (P=0.024 and 0.013)

• Dominant invasive growth (P=0.001 and <0.001)

• High PDC (P<0.001 and <0.001)
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RESULTS

• Univariate analysis

– Poor PFS

• ≥30 mitoses/ 10 HPF (P=0.007)

• Vascular invasion with EVG stain (P=0.005)

• Perineural invasion (P=0.003)

• High tumor budding (P=0.001)

– Better OS and PFS

• The loss of tubule formation(P=0.015 and 0.002)
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RESULTS

• Multivariate analysis

– Worse OS and PFS

• Prominent nuclear pleomorphism (P = 0.013 and 0.019)

• High tumor budding (P =0.011 and <0.001)

• High PDC (P < 0.001 and <0.001)

– Inferior prognosis for the PFS

• ≥ 30 mitoses/10 HPF (P =0.013)

• Vascular invasion
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FIGURE 3. Kaplan-Meier survival curves of PFS of patients with SDC stratified by the following histologic

parameters. A, Prominent nuclear pleomorphism. B, Mitosis/10 HPF. C, Lymphatic invasion. D, Vascular

invasion. E, Tumor budding. F, PDCs.
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FIGURE 5. Kaplan-Meier survival curves for OS (A) and PFS (B) of patients with SDC stratified by the

histologic risk stratification model. Int-risk indicates intermediate risk.

Our histologic risk stratification model could effectively predict patient

survival and may be a useful aid to guide clinical decision-making in

relation to the management of patients with SDC



DISCUSSION

• Lymphatic, vascular, and perineural invasion

– Vascular invasion should be separately evaluated from lymphatic

invasion
• Vascular invasion showed a stronger association with the PFS than lymphatic invasion

• This association was also observed in the multivariate analysis

• EVG staining and D2-40 immunohistochemical staining

– Do not predict a poor patient prognosis more precisely than H&E

staining

– Additional stains might not necessarily be required to detect

lymphatic or vascular invasion36



DISCUSSION

• Tumor budding and PDC

– Not been evaluated previously for SDC

– High tumor budding and PDC were strongly related to a

poor OS and PFS in univariate and multivariate analyses

• PDC was more prevalent than tumor budding

• High PDC was associated with a higher HR and lower P-value

than high tumor budding

• PDC as an item for determining the histologic risk group
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DISCUSSION

• Histologic origin

– In our cohort, 89 SDC cases (58.9%) arose from

preexisting pleomorphic adenoma, whereas others were

de novo

– In line with previous studies, the prognosis of SDC was

not influenced by the histologic origin in either a

univariate or multivariate analysis
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DISCUSSION

• Tubule formation

– Associated with a better prognosis in a univariate

analysis but not in a multivariate analysis

– Not included in the proposed histologic risk stratification

model
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DISCUSSION

• Predominant intraductal component has been

considered to have a better prognosis than

invasive SDCs

– These cases showed a better prognosis than SDC with a

dominant invasive growth in univariate analysis, this

difference disappeared in multivariate analysis
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DISCUSSION

• Tumor-stroma ratio

– Many previous studies of the tumor-stroma ratio

concluded that high-stromal content was associated with

a poor prognosis in other organs

– In our analysis, no significant association was noticed
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DISCUSSION
• 4 histologic features deemed capable of predicting a poor OS

or PFS

– Prominent nuclear pleomorphism,≥30 mitoses/10 HPF, vascular

invasion, and high PDC,classified 3 different risk groups

• Useful and practical system and which requires no special

ancillary testing

– Assigned based on the findings of a microscopic evaluation with

H&E staining alone

– The combination of these 4 histologic features might minimize the

intra-observer variation
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DISCUSSION

• The present study was associated with several

limitations

– Some of the evaluated features could be subjective

• Prominent nuclear pleomorphism

– The histologic features on H&E sections and the

molecular biomarker profiling classification

• Androgen receptor, HER2, and Ki-67 expression

status
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CONCLUSION

• Prominent nuclear pleomorphism,≥ 30 mitoses/10

HPF, vascular invasion,≥ 5 tumor budding, and

≥ 5 PDCs were strong prognostic predictors of a

poor OS or PFS

• The histologic risk stratification model based on

these factors is a concise and practical method for

predicting patient prognosis and providing

appropriate therapeutic options
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