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What is an invasion?
- Wide/diffuse parenchymal invasion Follicular carcinoma

sl ivasion (= vessels in tumor capsule or outside) and FVPTC (novelty WHO 2022: this classification into 3 categories of
- Capsular invasion (= tumor capsule) infiltration also works for FvPTC)

3 major categories

1- Minimally invasive FC
= encapsulated tumor with capsular invasion only

SE LS L e e £ 2- Encapsulated angioinvasive FC
In encapsulated/ well demarcated folicular patterned Cas = = unequivoqual vascular invasion

: 3 levels of invasion = INo more «minimally» invasive carcinoma (from WHO2017|
= - With limited vascular invasion if 1-3 foci

- With extensive vascular invasion if >4 foci

<3 very different categories of carcinomas

3- Widely invasive FC

= Extensive thyroid +/- extra-thyroid soft tissues inv.




Each of this 3 categories has different prognosis =
(it works for FC and FvPTC ) i

1- Minimally invasive Ca
Invasion limited to tumor capsule
Indolent tumors, cure rate 95-100%, local resection

2- Encapsulated Ca with angio-invsion
True cancer: cure rate 80%

3-Widely invasive Ca
Cure rate 45%
Metastasis & mortality rates comparable to PDC

1- Wide/diffuse parenchymal invasion

]
2 totally different situations, m = "
mostly based on gross appearance: i
Widely invasive A single nodule encapsulated

It is a carcinoma FA or FC?
No need to look for vasc./caps. invasion

- only if vascular or capsular invasion = FC

What is an invasion?
1- Wide/diffuse parenchymal invasion
2- Vascular invasion (= vessels in tumor capsule or outside)
3- Capsular invasion (= tumor capsule)
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Widely invasive carcinomas:

o make a diagnosis of Ca :
we are beyond!

e s, pa‘pmae Histology: only to precise
+ Papilary cé“ " the type of the Ca

Medllary Ca

2 O
2w

=Poorty Diff. Ca

Developped from F Ca.

Widely invasive carcinoma: 5
Ex. of infiltrative follicular subtype PTC =

Widely invasive carcinoma:

Ex. of infiltrative follicular subtype PTC

7

= Iy f s
Ongmnal description, 1977
Infilifative

Parenchymal infiltration is evident on macroscopy,
tumors have clearly poorly defined borders, retractile aspect,

pale and firm surface (stromal fibrosis, often associated with invasion).
There is no obvious capsule!
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Widely invasive carcinoma:

Ex. of infiltrative follicular subtype PTC =
Low power field di;gnosis:

- May have a central nodule

- Satellite nodules = infiltrative
portion of the tumor

What is an invasion?

m|
1- Wide/diffuse parenchymal invasion ] -
2- Vascular invasion (= vessels in tumor capsule or outside) The two Chan’s diagrams (2007) m
3- Capsular invasion (= tumor capsule)
B And if the macroscopic appearance is not enough? Capsular invasion: Vascular invasion:
( = if the tumor is encapsulated/well demarcated) Fibrous sapsle

—look for capsular invasion & vascular invasion

B What are the definitions of caps & vasc invasion? Chan JK. The thyroid gland. In Fletcher CDM, ed. Diagnostic Histopathology of Tumours. Elsevier. 2007:1018.

Criteria for capsular invasion / Chan (2007) u
] ._ 5

] = = | =
[ ] - Yes ]
- E - Satellite tumor nodule
- C,D, H-Total transgression of the capsule
+/- Covered by a thin (newly formed) capsule
+/- Mushroom shaped

No
A — Bosselation of the inner of the capsule
G — Neoplastic follicles aligned parallel to the capsule

- J = Neoplastic follicles associated with inflammation (post-
FNA)

- Mot yet = itcould be butitis not yet...

- B = Sharp tumor bud into but not through the capsule

- F —Follicles aligned perpendicular to the capsule

- | —Mushroom-shaped tumor into, but not completely
through the capsule
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Is this mushroom-shaped tumor ‘
within but not through the capsule
a capsular i |nvaS|on

I 2 not yet

Not yet > re-cuts & more blocks

= =

Is it capsular invasion?

Yes—>C or H: complete transaression of the capsule?

Or may be not-> J: Neoplastic follicles associated
with mﬂammatlon (post FNA)?

Yes - H: complete transgression
or D: new (thin) capsule’?

Is it capsular invasion?
E: satellite tumor r

No-> J: Florid reactive endothelial cell proliferation,
+/- misplacement of tumoral cells, may be after FNA




Vascular invasio
m

Chan JK. The thyroid gland. In Fletcher CDM, ed Diagnostic Histopathology of Tumours.

Elsevier. 2007:1018.
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Blood vessel vs lymphatic vessel
[ [ mphaiciese | Boodvesel

Caliber Often small Often large
Smooth muscle layer (AML) - +/-
Elastic fibers - +/-
Endothelial cells D2-40 CD31
Red blood cells 2 i

H&E slides are often enough

In challenging cases: markers selective for vascular endothelium (CD
31) or lymphatic endothelium (D2-40) may be useful

Most papillary carcinomas have lymphatic dissemination (often
difficult to see) = Lymph node metastases

On the contrary, Follicular, oncocytic and encapsulated follicular variant
papillary carcinomas have hematogenous dissemination=> Distant
metastases.

Lymphatic invasion by FTC and Fv PTC is virtually unknown (in case of
N+ =2 PTC?)

i

Chan JK. The thyroid gland. In Fletcher CDM, ed Diagnostic Histopathology of Tumours.

Elsevier. 2007:1018.

So, if tumor is encapsulated > look for blood VI /RBC, smooth muscle, CD31

Criteria for blood vessel invasion
| | u n

Chan JK. The thyroid gland. In Fletcher CDM, ed Diag
Histopathology of Tumours. Elsevier. 2007:1018
Chan2007

Tumor plug covered by endothelium and attached to the wall @

Tumor plug covered by endothelium and not attached to the @

wall

Tumor plug without endothelium but with a fibrin Yes/D
thrombus

Bulging of tumor into vessel within the tumor NolA

Endothelialized tumor plug in vessel outside the capsule

Artifactual dislodgement of tumor No/F

Criteria for blood vessel invasion _

Chan JK. The thyroid gland. In Fletcher CDM, ed Diag
Histopathology of Tumours. Elsevier. 2007:1018

Chan2007
Tumor plug covered by endothelium and @
attached to the wall
Tumor plug covered by endothelium and  (Yes/B

not attached to the wall

Tumor plug without endothelium but with ~ (Yes/)
afibrin thrombus.

Bulging of tumor into vessel within the T~ No/A

Endothelialized tumor plug in vessel
outside the capsule

Attifactual dislodgement of tumor NolF

BVI can be a tumor plug
without endothelium
but with a fibrin thrombus

“More than 1/3 of tumors with these
vascular lesions are related to distant
metastasis.”
«With these criteria, thyroid Ca with
distant Met had predominantly one VI.
Appropriate criteria seem to be more
critical than the number of involved
vessels...»

Mete & Asa. Mod Pathol 2011:1545

Pathological definition and clinical
significance of vascular invasion in thyroid
carcinomas of follicular epithelial derivation

Cheggar Mute* wund Sylvta 1 o'

Tumor plug NOT covered by an endothelium
but with a fibrin thrombus
L




07/12/2022

Vascular invasion:

Tumor plug (protruding, polypoid shape)

« covered by endothelium or with fibrin thrombus

- attached the vessel wall or not

« in blood vessel inside or outside the tumor capsule
P

_. Vascular invasion:
~ -Tumor plug

- covered by endothelium or with a fibrin thrombus
" - attached to the vessel wall or not

I e

- -
|-—

e O

. - > : %

P
e i

-Tumor plug
s - covered by endothelium or with a fibrin thrombus

i T~ Tumor plug

(’.«?:‘:"’ - attached to the vessel wall or not
. -invessel inside or outside the capsule

~ Vascular invasion:

= - covered by endothelium or with a fibrin thrombus

5 Vascular invasion:
-Tumor plug

- covered by endothelium or with a fibrin thrombus
- attached to the vessel wall or not

e T ~ " -~ Tumor plug

R
=

- - covered by endothelium or with a fibrin thrombus
=]

" Vascular invasion:

attached to the vessel wall or not
de or outside the capsule
il — e




Oncocytic carcinoma

Vascular invasion =
]

Issues and problems with the diagnosis of

Blood Vessel Invasion

g Tumor plug
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= covered by endothelium or with fibrin thrombus
« attached to the vessel wall or not
« in vessel inside or outside the capsule

(Very small) tumor thrombus
covered by endothelium or with fibrin thrombus
attached to the vessel wall or not . ]
in vessel inside or outside the capsule
- 3 [
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- Woman, 54

- Nodular goiter (or Thyroid
| Follicular Nodular Disease/WH02022)
« Total thyroidectomy

The point where the capsular invasion is th
. Isit enough for invasion?




CCL: How to manage a tumor with
guestionable invasion?

B [f only capsular invasion is questionable

The malignant potential is very low (the patient will not die of
this tumor...)

B If you suspect vascular invasion
B When there is one BVI, there are often more
| |f it is difficult > look elsewhere for more typical BVI
- consider more blocks & recuts
u But 1 BVI focus is enough for a dx of carcinoma
B |HC for endothelial cells

4“‘\._;

D

If we are unsure,
T has been removed
and probably cured by the surgeon...

= it was a lesion with a malignant potential
but an excellent prognosis after resection!

07/12/2022
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ENDOCRINE PATHOLOGY : Pot-pourri of thyroid lesions
focused on updates of the 2022 WHO

and on vascular invasion and capsular invasion
November 19, 2022

Slide seminar
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Genevieve Belleannée
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_’4 Only 1 capsular lesion:
/ Is it an invasion or not? |

> 3
A very ordinary case
Woman, 37

. Nodular goiter (or Thyroid Follicular
Nodular Disease/WH02022)

. Total thyroidectomy

@ Fo Carcinoma, minimally invasive (capsular invasion) Fo Carcinoma, minimally invasive (capsular invasion)
Benign: Fo adenoma or Benign follicular nodule or ... },‘5‘ Benign: Fo adenoma or Benign follicular nodule (traumatic
capsular lesion of a superficial nodule)

o tumor of uncertain malignant potential

Fo tumor of uncertain malignant potential

10
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Capsule damage of a fresh specimen .

L made by the surgeon or during sampling . .. |

Capsular invasion
Blood Vessel Invasion

Pitfalls!

Strangulation of the tumor with Ny
surgical thread m ="

. H ’? |
No = J: Florid reactive endothelial cell proliferation and/or E: Satelllte_ tumO.r nodule . ) )
misplacement of tumor cells after FNA (or WHAFFT = Worrisome No-> J: Florid reactive endothelial cell proliferation
Histologic Alteration Following Fine needle aspiration of the Thyroid) and/or misp|acement of tumor cells after FNA

. X P

11
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Is it capsular invasion? N

No-> G: Follicles aligned parallel to the capsule

Not yet - B: Sharp tumor bud invades
into, but not through the capsule
- Recuts & more blocks

capsule are no longer face to face

Capsular misplacement due to a cut .
"

during sampling: the 2 halves of the

Undulating capsule around a tumor “emptied”

Thyroiditis:
one of the most important causes of false "
positive diagnoses of malignancy.

Blood Vessel Invasion -

12
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Dislodged follicles: not a BVI .
- irregular configuration (not smooth shape),

- dislocated fragments & broken follicles

- Never covered by continuous endothelium or with fibrin thrombus
- Floatting, never attached to the vessel wall
d' e T ] 'NI., g7} 1

wb
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TIJmor thrombus -
covered by endothelium or with a fibrin thrombus
attached to the vessel wall or not

Message:
Don't over diagnose invasion

e the tumor)

(no: under the capsule, insid
: - e e

-

Slide seminar
case 2

o CONGRESS PROGRAM

ENDOCRINE PATHOLOGY : Pot-pourri of thyroid lesions
focused on updates of the 2022 WHO

and on vascular invasion and capsular invasion
November 19, 2022

Slide seminar
case 3

Genevieve Belleannée
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Genevieve.belleannee@chu-bordeauls
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What looks like capsular invasion

can indeed be vascular invasion
. e —
¥ F o
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What looks like capsular invasion
can indeed be vascular invasion

=

What looks like capsular invasion
can indeed be vascular invasion

E APty

 Vascular invasion?

Look at this closer & after recuts/ inc if necessary. “"'...,.

Vasular invasion?

Look at this closer & after recuts/ ihc if necessary.

Capsular invasion?
Or vascular invasion?

14



B WHO 2017, Fig 2.54

Or may be tumor is invading through the wall of a
capsular vessel<>blood vessel invasion?

Female, 51
|| Hashimoto's thyroiditis
|1 6 mm nodule
" Lobectomy = 10 examination

07/12/2022

Invasion?
Vascular or capsular invasion?

15
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- Female, 51

Hashimoto’s thyroiditis

6 mm nodule
¥ Suspicion of medullary carcinoma

Amyloid deposits

CONGRESS PROGRAM

-Vascular invasion may look like capsular invasion:
- Encapsulated Cas with BVI are not always Fo Cas!

Slide seminar

2 messages:
case 3

16



