Mizni uzliny a cévy

Lymphoid Organs 7\
Tonsils and ( 0o /
adenoids \ /

_ :rj Lymph
v Yo " nodes
e y LR
=H R ' /‘7"'4. // - { Y
Thymus Gland | . | 49
ymp ! 000 _— 000
nodes / oo oo
& =y
\\ D Spleen
Bone Marrow \

. "W\ red bone Peyer’s
lymphatic (|, marrow Appendix patches
vessel ) ‘4 @

" Lymph
one nodes
marrow Lymphatic
David Kachlik vessels

Martin Spacéek
Anne LeRoy



Miza (Lympha)

bezbarva, Cira tekutina

vznika z tkanoveho (intersticialnino) moku
(tvoreného bunkami a filtraci z plazmy stenou
vlasecnic)

slozeni podobné plazme s nizkym obsahem bilkovin

— bilkoviny, tuky (cholesterol, MK), vitaminy ADEK, steroidna
hormony, mineraly (vapnik, zelezo, méd)

— bunky (leukocyty — lymfocyty, makrofagy)

chylus (zazitina, mléci; chylos = f. Stava) — strevni
miza, mlécne zakalena — chylomikrony)

Sifeni nadorovych bunék = lymfogenni
metastazovani
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Venous Arterial

Mizni soustava _
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Mizni soustava - funkce

filtrace a ,procisteni” krve skrz mizni uzliny
— Imunitni funkce

navrat extravaskularni tekutiny do
kKrevniho obehu

transport bilkovin a jinych velkych Castic
do systemoveho obehu

,edukace(zrani) a mnozeni lymfocytu

prenos lipidu v chylomikronech z tenkého
streva do systemoveho obehu

denni tvorba = asi 60 ml / kg



Mizni vlasecnice
« zacinaji slepe
— tekutina pouze dovnitr
— navic viry, baktérie, nadorové bunky
 sbiraji prebytecny tkanovy mok
e zadna lamina basalis
« pravidelne jednocestne chlopné

 soubézneé s venulami
 sbiraji se do miznich cév

Verankerungsfilamente glatte Muskelzellen




Mizni vlasecnice v kilcich
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Mizni cevy
tenkostenné cévy (stena tenci nez u zil)
nesouvisla bazalni lamina

endotel bez poru a bez zonulae occludentes

kotvici filamenta (zvetSené otvory mezibunkami
pri otoku okolni tkane) S

vetsi mnozstvi chlopni
do prubéhu cév viozeny mizni uzliny *‘_,%
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Fig.1.21 Emplacement of the lymph capillaries in the inter-
stitium

1 Arterial leg of the blood capillary 2 Venous leg of the blood
capillary 3 Lymph capillary 4 Open intercellular fissure;
swinging tip s Fibrocyte 6 Anchoring filaments 7 Intercellular
space

Small arrows mark the direction of blood flow; the larger
arrows indicate the flow of intracellular fluid [M 124)



lymphatic

© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com

Structure of lymphatic capillaries and a collecting lymphatic, showing also the lymphatic
valves.




Mizni cevy - usporadani

* mizni vilaseCnice = mizni
Cévy

» koncetiny (kolektory):
povrchové — hluboké cévy

* organy: pletene
(subkapsularni + hlubokeé)

— mizni kmeny — mizovody

* vlozeneé mizni uzliny




Mizovody

2 mizovody
— nepravidelne deleni tela

 ductus thoracicus

— pars abdominalis
« cisterna chyli Pecqueti (50%)

— pars thoracia g
— pars cervicalis
— arcus d.t.

* ductus lymphaticus dexter
9 kmenu
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Ductus thoracicus et angulus venosus
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Miza a obrana (imunita)

* bunky tvorené v miznich organech
* cestuji mezi nimi a cilovymi tkanemi miznimi a krevnimi
cévami

Pred narozenim:
* lymfocyty z kostni drené osidluji brzlik = T-lymfocyty

* B-lymfocyty se v dreni pomnozuji a osidluji ostatni mizni
organy

Funkce:
* T lymfocyty — bunécCna imunita

* B lymfocyty — humoralni imunita (protilatky =
imunoglobuliny)

« Monocyto-makrofagovy system — fagocytoza



Mizni organy
= ziskana (adaptivni, specificka) imunita

« primarni (centralni) mizni organy
— brzlik = thymus
— kostni dren = medulla ossium
— bursa Fabricii — ptaci

funkce: tvorba bunék de novo, diferenciace a zrani
Imunokompetentnich bunek

« sekundarni (periferni) mizni organy
— slezina = splen (lien)
— mizni uzliny = nodi lymphoidel
— mandle = tonsillae
— mizni uzliky = noduli lymphoidei
funkce: styk s antigen-prezentujicimi bunkami, tvorba
zralych lymfoctu




Slezina a brzlik

Lymphoid Organs

Bone Marrow

S
E\ _red bone
\ marrow

A

lymphatic
vessel

David Kachlik
Martin Spacek

\
« { /
Tonsilsand |00

- \
adenoids \ e /

l/”

)

E‘}’o ‘\ nodes

9 8 Lymph

=, '
7~ [
// f Thymus
4 W]
B ¢ 0/ °
-0
Lymph 080 _— 000
nodes /| ©O op
| o
L e D -
\\ A

Bone
marrow

Peyer’s
patches

Lymph
nodes
Lymphatic

vessels



Mizni organy

* Primarni (centralni) mizni organy
— Brzlik = Thymus
— Kostni dren = Medulla ossium
» Sekundarni (periferni) mizni organy
— Slezina = Splen (lien)
— Mizni uzliny = Nodi lymphoidel
— Mandle = Tonsillae
— Mizni uzliky = Noduli lymphoidel




Brzlik - historie

» 2. stol. Galen: ,zahadny organ®
° 19 Stol Jacques Miller
— vyplnuje prostor mezi plicemi

— vinén z syndromu nahlého umrti novorozence
(,asthma thymicum®; ,status thymolymphaticus®)

* 1905 - prvni ,uspesna lecba” ozarenim
* 1961 - objev funkce brziku - Jacques Miller

* 1974 - John Calffey:

— ,nejvice chyb, které jsem vidél, nevzniklo kvuli
neznalosti nekterych chorob, nybrz kvuli
neznalosti normalniho vzezreni*
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Brzlik (Thymus)

lymfoepitelovy organ Timur—
prvotni mizni organ "
lobus dx. et sin.

lobuli, cortex, medulla
(lobuli thymici accessorii)

relativne nejvetsi pri narozeni (12-14 g)
od puberty podléha involuci

pozustatky jsou patrné i ve stari



| ', PP ”
Figure 1. [Illustration of a neonate at autopsy whose demise was
attributed to “thymic death.” The caption drew attention to the
"enormous size of the thymus,” which is actually normal in appear-
ance. (Reprinted, with permission, from reference 6.)

Figure 2. Thymic asthma. Sagittal illustration of tracheal narrowing
(arrows) due to the enlarged thymus. In this case, tracheal narrowing
is exaggerated with neck extension. Th = thymus. (Reprinted, with
nermission from reference 6 )



mediastinum

superius za hrudni
kKosti
20-50 g

novorozenec

pod stitnou zlazou -
._ - az na osrdecnik

L IR ) e ) s v 16 g (10_35 g)

e postupna involuce od
puberty

* po 50. roce nghrada "
tukovou tkani (6-15q9) ..




Brzlik (Thymus)

* mediastinum superius (1. vrstva)
 obalen mediastinalnim vazivem
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Brzlik - cévni zasobeni

« vetve z:
— a. thyroidea inf.
— thoracica int. (a. pericardiacophrenica)
— arcus aortae

 nefenestrované viasecnice

« hematothymicka bariéra Thvn:?we Epithelio-reticular cells
. @l ,
= claustrum haematothymicum L)

— kara

— endotel vlasecnic

— bazalni lamina vlasecnic (+ prip. pericyty)
— vazivova vrstviCka (+ makrofagy)

— bazalni lamina retikularnich bunek

— retikularni bunky

Capillary endothelium



Brzlik - vyvoj
f ._ _ :
e, U
Pouches / 1 L

tympanic
Ext

cavity
1—= .'mdtclrr;r
meatus

Auditory
tube

Palaine
tonsil

Parat hyroid
gland l'.llnnf.]-

Thymus

Parat hyroid
5 Cervical gland {sup.)

snus Ultimo-

branchial
body




Brzlik — vyvoj

Zzaberni vychliplky I-IV

— -

o
| "
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‘.
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‘.. gl. parathyroidea sup.




Brzlik — vyvoj
* ventralni vybezek 3. (a
4.) zaberni vychlipky

* mediokaudalni sestup
(4.-7. tyden)

- proliferace endodermu ... e
¢ 10- tyden: Persistent ?\Ell:;;nm/ O/ y
hyroglossal duct -_‘_‘:' i/ ; siyrold

cartilage

osidleni kmenovymi
bunkami (lymfocyty) z =~ ™o

Superior

krevnich ostruvku, G

jater | kostni drene o s s
 Zzmezenchymuvrust

vazivovych sept s o

Body of sternum



Brzlik — stavba

* obalen vazivem (mediastinalnim)
— obsahuje cevy
—vrusta do tkané — nepravé lalucky
* septa corticalia — lobuli thymici
 kura (cortex thymi)
— temnejsi vzhled
« dren (medulla thymi)
— svetlejsi vzhled




Brzlik

HE
(x 15)




Brzlik - kura

* retikularni epitel (cytoreticulum corticale)

— epltﬁellocytl reticulares (hvezdicovité bunky
spojené dezmozomy) — 3 typy

— vytvareji prostorovou sit
— makrofagy a thymocyty-zivici bunky
* mnozstvi malych thymocytu
— jsou to predevsim nezralé T-lymfocyty

— behem vyvoje se mohutne deli

« cellula thymocytopoietica progenetrix — prothymocytus
— thymocytus corticalis
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Brzlik - dren

retikularni epitel (cytoreticulum medullare)
— 3 jiné typy

thymocyti medullares (malé a stredni)

— nejsou jiz tak huste

corpuscula thymica (Hassalova teliska)

— 30-150 ym

— koncentrické vrstvy oplostelych retikularnich bunek
— keratinizace, karyolyza

— vznikaji a zase zanikaji

noduli lymphoidel thymici

dendritické bunky

— antigen-prezentujici bunky

myoidni bunky

— funkce nejasna, mozna role v patogenezi myasthenia
gravis



Brzlik
dren

HE
(x 480)







Brzlik — histofyziologie

,tymicka univerzita®
— vzdélavani progenitorovych T-lymfocytu z kostni dfené

— rozliSeni mezi antigenu télu vlastnimi a cizimi (= centralni
tolerance)

mnozeni T-lymfocytu

— opoustéji brzlik (dfeni) (asi 10 %)

— do uzlin, Peyerovych plaku, sleziny

mnoho rustovych faktoru — proliferace a diferenciace
T-lymfocytu

kortikoidy a pohlavni hormony tlumi proliferaci a
urychluji involuci

myasthenia gravis — tvorba protilatek proti
nervosvalovym plotenkam nadorem (thymom)



Brzlik — vyvojove vady

aplasia thymi

aplasia thymoparathyroidea (DiGeorguv
syndrom)

— malo B-, zadné T-lymfocyty

ectopia thymi

hypoplasia thymi (Sprintzenuv syndrom)
textus thymicus accessorius (pridatny
brzlik)



intraperikardova
*s pridatna brzlikova tkan
" ulozena pred
“vzestupnou srdeénici
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DiGeorguv syndrom

Aplasia thymoparathyroidea

syndrom delece 22q11.2
1:3000

DiGeorge Syndrome
‘Basal Ganglia an: Periventricular | |
Calcification
Cardiac (tetr:l.ogy of Fallot)
Abnom:al facies
Thyml:aplasla
Cleft ;alate




Slezina (splen, lien)

tunica serosa (peritoneum)
capsula (tunica fibrosa)

facies

— diaphragmatica . ol
— visceralis (renalis, gastrica, colica, pancraica)
extremitas anterior + posterior

margo inferior + superior (drive‘margo
crenatus”)

hilum splenicum (medialné)

sinus splenicus




SLEZINA - pohled zprava zepredu

. facies diaphragmatica
extremitas

posterior

facies visceralis

margo
superior

margo
inferior

v. splenica
a. splenica

facies
gastrica

hilum

splenicum

facies colica
extremitas anterior



Slezina (splen, lien)

delka 10-13 cm; Sirka 6-8 cm; tloustka 4 cm
hmotnost zavisi na stupni naplné krvi

4 140-160 g/ © 120-150 g

hmotnost 200 g jesté neni patologicka

lig. splenorenale, gastrosplenicum,
splenocolicum, phrenicosplenicum

splen accessorius (= spleniculus)
4-6 segmenty



Slezina — poloha a syntopie

intraperitonealni organ \

levé hypochondrium T
I

4 cm lateralné od medioklavikularni cary

9.-11. zebro, osa podel 10. zebra

normalne nehmatna

bursa omentalis

cavitas pleuralis | .

~ _——— lig. pancreaticolienale

slezina

~— lig. gastrolienale

"~ pankreas

™ zaludek



Slezina — poloha a syntopie




Slezina — stavba

 vazivove pouzdro (kolagenni vazivo)
— sporé hladké svalové bunky
— prekryto ser6zou (kromé hilu)
— vysila vazivova septa (trabeculae splenicae)
 pulpa splenica
— pulpa alba
« zona marginalis
 noduli lymphoidei splenici
— pulpa rubra
* Billrothovy provazce

e retikularni vazivo




Slezina — charakteristika

druhotny mizni organ

nejvetsi lymfoidni organ

aktivace B-lymfocytu (prezivaji jako
plazmatické bunky) = zdroj protilatek

— vyhoda pfi opakovaneé infekci

imunologicky filtr krve

— odstrafiovani mikroorganizmu

krevni ,hrbitov® (Cervenée krvinky ziji 120 dni)
zasobarna krve (50 ml)

73 vvvoie misto tvorbv cervenvch krvinek



Slezina - HE (x 12)




Slezina - retikulin (x 42)




Slezina — cévni zasobeni

 truncus coeliacus — a. splenica — rr. splenici —
aa. trabeculares — arteriolae vaginatae pulpae
albae
— v periarterialni lymfatické pochveé (PALS; vagina
lymphoidea periarteriolaris)
— arteriolae centrales (nodulares) do noduli lymphoidei
splenici
— sinusy marginalni zony
— aa. pulpae rubrae — aa. penicillares — arteriolae
penicillares
— vagina perioarteriolaris macrophagocytica (Schweigger-Seidelovo
pouzdro)
 vasa sinusoidea splenica (v Cervene pulpe)
— otevreny x uzavreny obeh
— protahlé endoteloveé bunky, sterbiny, prerusovana bazalni lamina

— VV. pulpae rubrae — vv. trabeculares — v. splenica — v.
portae




Slezina — cévni zasobeni

L
LI
K 1
LY
#
=
- v &
. I ™ ) # i
- 7 I - = i
_— - F R Pr @ e i
-
i LI - '_."‘_" L O w fo=
: o h . e .
- N 5 " - 1 [
-—— r oy .
Pt i 1 .
P
- 1 ]
- F -
% AP
L9

Obr. 13k Schéma stavby sleziny élovéka. [E] Piehled. [BJ Detail. T, vazivovy tramec. Cévy: TA, TV,
trabekularni arterie a véna. CA, centralni arteriola; ve schématu a jsou vynechany radialni vétve podélné
probihajici CA (dole) a zobrazeny jsou jen vétve CA zachycené v pficném prafezu (nahofe). PA, arterio-
lae penicillatae. §, sinus. VP, véna pulpy. Bila pulpa: PALS (periarteriolarni lymfaticka pochva, modfe je
T-z6na), dale lymfaticky folikul a marginalni zéna (MZ) (nachové = B-zona). C, zarodené centrum folikulu;
p. lymfocytarni plaét. Cervena pulpa: perifolikuldrni zéna (PFZ), sinusoidy a tramce pulpy (PT, vyplfiuji
prostor mezi sinusy). Bliz3i vysvétleni viz text.



Slezina - bila pulpa

retikularni vazivo obsahuje lymfocyty

provazce vaziva obaluji tepny — PALS (vagina
lymphoidea periartriolaris)

— T-lymfocyty

mizni uzliky umistené excentricky

— Malpighiho teliska

— B-lymfocyty

marginalni zona - mezi bilou a Cervenou dreni
— sinusy a mizni tkan

— makrofagy (prezentace antigenu)
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Slezina - bila pulpa HE (x 225)
AN Ty S BN S AT A
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Slezina - Cervena pulpa

* Billrothovy provazce (chordae splenicae)
— bunky mezi sinusoidami
— lymfocyty, makrofagy, erytrocyty

— retikularni vlakna (fibrae reticulares anulares) -
obrucovite usporadana

* krevni sinusy

— endotelie protahle (endotheliocyti fusiformes),
nesouvislé (endothelium disjunctum)

— vazany na retikularni viakna
— spatium intersinusoideum splenicum




Slezma cervena pulpa HE (X 800)







Slezina - PAS




Slezina - Ag




Slezina - histofyziologie

 imunitni funkce lymfocytu

 destrukce erytrocytu



Slezina - klinicky vyznam

splenomegalie (virova mononukleodza, jaterni
choroby, lymfomy a leukemie)

hypersplenizmus
dvojdoba ruptura sleziny
— urazy bricha
splenektomie

— vySSi nachylnost proti opouzdrenym bakteriim
(pneumokok, meningokok, hemofilus)

— nutnost oCkovani
srpkovita anémie
trombocytopénie
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Slezina - vyvo
 derivat mezenchymu dorzalniho mezogastria
(mesenchyma splanchnopleurale)
* Vyvoj od 5. tydne
* mezenchymoveé bunky — diferenciace =
— pouzdro
— pojivova sit
— parenchym
* ve 4. mesici - hematopoéza
* 0od 2. mesice - tvorba bilé slozky



Ina - vyvoj

Slez

19a
16



Slezina — vyvojove vady

asplenia

conjunctio splenogonadalis,
splenopancreatica

lobulatio splenis
nodulus splenicus accessorius

po
SP
Za
SP

ysplenia
en accessorius (nadledvina, slinivka,
udek, strevo) — 10 %

en migrans
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Splen
accessorius

1 — hilum splenicum

2 — pancreas (nebo v jeho
blizkosti)

3 —lig. splenocolicum

4 — omentum majus

5 — mesenterium

6 — apertura pelvis superior
[/ — ovarium/tuba uterina

8 — scrotum

9 — hiatus oesophageus
diaphragmatis
10 — omentum minus

Obr. 170. Nejcastéjsi mista vyskytu akcesornich slezin.

1 - slezinny hilus, 2 - blizkost pankreatu, 3 - splenokolic-
ké ligamentum, 4 - velké omentum, 5 - mezenterium,
6 - pdnevni vchod, 7 - adnexa, 8 - scrotum, 9 - jicnovy
hiagtus, 10 - malé omentum
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Mizni uzliny

filtrace mizy
prezentace antigenu

aktivace, diferenciace a proliferace (tvorba
zralych B- a T-lymfocytu)

lymfocyty, makrofagy, plazmatické bunky

interdigitating dendritic

follicular dendritic x cell (1IDC)

cell (FDC)

macrophage.

secondary lymph follicle )
(B region) -,

trabecula atfer
ial sinu

/ sinus
endothelium
o

1"-"»
oo
paracortical zone 8
(T region) v
high endothelial || 8%
', venules “*;}r 3
- . e

lymphocytes psule lymphocyt



Mizni uzlina

<— Waldeyer ring

{ S
e
\'[’fg_ﬁ Cervical,

nodus lymphoideus
(nodus lymphaticus;
lymphonodus)

asi 500 v tele [ ¥ B

g 1'25 mm Epltrochle.ar/ ’ | [ ’ \ "".
and brachlalr, ».4 ’:w | '

zdureni pri zanetu

(bolestive) | / ‘

vychytavani metastaz ™=~ F-'

(nebolestive) T2 T O
LJymfadenopatie” —— m |

supraclawcular
| accipital,
: : and pre-auricular
Adllaryand /7 GEEER\ | \
pectoral —L, {7 WAL \
b gt e Mediastinal




Mizni uzlina

capsula — trabeculae
hilum

cortex (+ paracortex)
— retikulinova sit’
medulla

konvexni cast - ,aferentni” (vice
aferentnich miznich cév)

konkavni hilus - ,eferentni” (jedna
eferentni mizni céva + krevni cevy)




Mizni uzlina

STAVBA MiZNi UZLINY  C ira 2

" parakortikalni zona

{

N

vas afferens - — - vas afferens

l - mizni cévy a splavy

N

-~ il F A . pouzdro a traimce

kolemtramcovy splav

podpouzdrovy splay - - zarode¢né centrum uzliku

% : : ! K intermedidrni zona uzliku
& S 7 G o - kolem zirodedného centra

: R NN
splavy uzliny s retikulem \ ‘» Ve |5 \ S , . zevni zona uzliku
trabeculae k— A 4 LU A

P
capsula \\ : _t

Seh;

sl ‘ dieit uzliny
N
vas afferens

- dfenové splavy
vas efferens  Kkoncovy spav

: hilum
krevni cévy uzliny zarodelné centrum

mizniho uzliku
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Mizni uzlina - kura

* vngjSi korova oblast (cortex)
— sinus subcapsularis
— mizni uzliky (noduli lymphoidel)
e sinus internodulares
* B-lymfocyty
* vnitrni korova oblast (paracortex)
— T-lymfocyty (CD4, CD 8)
— dendritické bunky
— zadne uzliky
— venulae altoendotheliales
 vysoky endotel



primary
lymphoid follicle

afferent
lymphatic vessel

paracortical area
(mostly T cells)

secondary
lymphoid follicle

(mosﬂy B cells)
germinal center

conex

meduliary cords
(macrophages
and plasma cells)

medullary sinus

artery
vein

efferent
lymphatic vessel

marginal sinus




Mizni uzlina — kura: bunky a zény
noduli lymphoidel
— B-lymfocyty
— folikularni dendritické bunky (FDC)
* prvotni uzlik (primarni folikl)
— malé ,naivni” B-lymfocyty
 druhotny uzlik (sekundarni folikl)

— zarodecné (germinalni) centrum: antigenem stimulovane
B-lymfocyty (velké, méné barvitelng, rychle se deéli)

— tmava zona: centroblasty
— svetla zéna: centrocyty

— dalsi bunky: T-lymfocyty (pomahaji zrani B-bunék),
makrofagy (fagocytujici apoptotické buriky)

 plastova zona

— tvorena okolnimi bunkami, které roztlacuje rychle rostouci
zarodecne centrum

— naivni B-lymfocyty, Tu-lymfocyty, FDC, makrofagy




e

Mizni uzlina - HE (x 128)




Mizni uzlina - HE (x 50)
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Mizni uzlina - dren

» chordae medullares (drenove provazce)
—vybezky korove lymfoidni tkane
— cetneé B-lymfocyty a plazmatické bunky
—dendritické bunky (prezentujici antigen)

* sinus lymphaticus medullaris

—vystlané retikularnimi bunkami a
makrofagy

—retikularni vlakna premostuji splav —
sitovina
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Mizni uzlina — krevni a mizni tok

* cévy: ,naivni‘ lymfocyty z
prvotnich miznich organu

« vasa lymphatica afferentia:
miza s antigeny a antigen-
prezentujicimi bunkami (APC)
— sinus subcapsularis —
sinus internodulares
(paprskovite od pouzdra do
dfene) — sinus lymphaticus
medullaris — vas lymphaticum
efferens

e vas lymphaticum efferens:
zralé efektoroveé bunky




- Epidermis

Migrating veiled cell
Afferent lymphatic

— Derms

Subcapsular sinus

Capsule

Lymphoid follicle
in cortex

Interdigitating dendriic
cell in paracortex

— Lymph node




— zarodecné centrum
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MANDLE
mizni uzlik



Mizni uzlik — morfologie bunek

malé naivni B-lymfocyty

— malé kulaté tmave modré teCkovani

— kulaté jadro, malé Ci chybégjici jadéerko
Imunoblasty

— velké bunky

— velké jadro, jedno centralne ulozenée jaderko
centroblasty

— velké bunky s vezikularnim chromatinem

— 2-3 jaderka, malo cytoplazmy

centrocyty

— stredne velké bunky

— nepravidelne laloCnateé jadro a kondenzovany chromatin



Zrani B-lymfocytu

Bone

marrow

lymphoid progenitors

l

immature B-cell (IgM+)

l

mature B-cell (IgM+ ; IgD+)

memory ceIF\\\\

(marginal zone) /
l

extrafolliculaf

B-blast
=imunoblast

primed-B-lymphocyte
induction of the formation of the germinal centre and secondary follicl

small naive B-cell

Primary phase of antibody response (contact with antigen
via BCR and APC)

B)1jj03 Aewiid

l
IgMl

centroblast

Secondary phase of antibody response
(proliferation + contact with FDC
= affinity maturation and Ig class switching)

l

centrocyte

asmocyte memory cell

941U3d |euiwign

information about activity in the lymph node

£
homing lymphocyte

MO JIew
auog




Recirkulace lymfocytu 1.

* lymfocyty opousteji uzliny a s mizou se dostavaji
do krve

* behem navratu zpét (,homing®) informuji ostatni
lymfoidni organy o aktivaci dane satelitni uzliny

— priprava organizmu na generalizovanou imunitni
odpoved

« organova specificita pri ,homingu® je zajistena
chemotaktickymi cytokiny a kombinaci adhezivnich
molekul

— na lymfocytech a na specifickém vysokem endotelu
postkapilarnich venul (venulae altoendotheliales)
parakortexu



Recirkulace lymfocytu 2.

na zaklade specifickych adhezivnich molekul se
lymfocyty prichyti k endotelu venul a protahnou se
mezi endotelovymi bunkami

@} s «?w R f@ a8 -
|\\ i NN

\ \ \\
Y

lymfocyty adheruji k luminalnimu povrchu endotelovych

bunék diky mikroklkum

\
4




Recirkulace lymfocytu 3.

* B-bunky pak migruji do vnejsi korové vrstvy
(kortexu)
* T-bunky zustavaji zejména v parakortexu

l Atferent Lymph

B Cell Prokiferation O Post Casil
ost Capillary

T Cell Proliferation
{paracortex)

l Efferent Lymph



Mizni uzliny — rozlozeni

* tributarni (spadoveé) oblasti
* regionalni uzliny
« sentinelova uzlina ‘

« zanety — bolestiva zdureni
* nadory — nebolestiva zdureni
» lymfedem (elenfantiaza)

TNM klasifikace




TNM klasifikace

. .y E ', ‘
tu MOor é i metastatic
e W cancer M

 nodus

* metastasis
— kontakni (pfimy rozsev)
— lymfogenni
— hematogenni
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T1 Clinically inapparent; tumor not
palpable orvisible by imaging

T1a Incidental finding during
transurethral resection of prostate;
< 5% oftissue resected

T1b Incidental finding during
transurethral resection of prostate;
> 5% oftissue resected

T1c Tumor identified by needle
biopsy (e.qg. because of elevated

NO-3

T2 Tumor confined within prostate

(palpable or visible on TRUS)
T2a Involves half of a lobe or less

T2b Involves more than half of a
lobe one lobe but not both lobes

T2c Tumaor involves both lobes

MO-1

T3 Tumor extends through prostatic
capsule, bladder neck or seminal
capsule

T4 The tumor has spread or
attached to tissues nextto the
prostate (other than the seminal

T3a Unilateral extracapsular vesicles)

extension T4a The tumor has spread to the
neck ofthe bladder, the external
sphincter {musclesthat help cortrol

urination), orthe rectum.

T3b Bilateral extracapsular
extension

T4b The tumor has spread to
the floor andfor the wall of the
pelvis.

T3c Tumor invades seminal
vesicle(s)

NO Cancer has not spread to any lymph nodes.

N1 Cancer has spread to a single regional lymph node (inside the pelvis)
and is not larger than 2 centimeters

N2 Cancer has spread to one or more regional lymph nodes and is
larger than 2 centimeters (% inch), but not larger than 5 centimeters

N3: Cancer has spread to a lymph node and is larger than 5 centimeters

MO: The cancer has not metastasized (spread) beyond the regional
lymph nodes

M1: The cancer has metastasized to distant lymph nodes (outside of the
pelvis), bones, or other distant organs such as lungs, liver, or brain



Mizni kmeny a g -
mizni uzliny [

 ductus thoracicus
 ductus lymphaticus dexter

parove

 truncus jugularis

* truncus subclavius

* truncus bronchomediastinalis

* truncus lumbalis

neparove
 truncus intestinalis (2-3)




n.l. occipitales
— zardenky
— toxoplasmoza

n.
n.
n.

. mastoidel
. parotidel
. faciales

Hlava

Retroaunicular
Parotid

Superficial cervical

0 \ \ /
. ,'. \‘ \ "l, /
‘ R\ )
Occipital HIE, o Al
o Ml -— G
.‘ »
\

Submandibular



n.l. cervicales

— anteriores Krk

— laterales

NII. parotidei
profundi

n.l.c. profundi
n.l. jugulodigastricus
n.l. juguloomohyoideus

n.l.c. superficiales

* reteéz podel v. jugularis
Int. (= n.l. cervicales
laterales profundi)

» retez podel n. XI (n.l.
accessoril)

* n.l. supraclaviculares




. Submentales Krk

. submandibulares iR -~ A
. pretracheales w*::ﬁ\f VT o
. paratracheales e L\ Ry

. Lower lip, floor of
tongue, trachea, mopharyr\x 7 A,

nasal ca . palate, phag

. retropharyngel —

— Rouvierova uzlina
o déti, zanét stredousi

Submandibular
Chesk, side of nose, lower
lip, gums, anterior tongue

o
5 5 5 3 3

e Submandibular
[ervicn

e oo Superfic. cervical
{ant, growp)

A cervical nodes Ilrm,plur b i
B duct Tl‘bmlncdu-trf.n ||

mouth, apex of tongue



Jazyk

4 smery

n.l. submentales B N\NSCTTEeT 727/
o WA (NS
submandibulares I\
(okraje téla)

n.l. cervicales
profundi (stred tela
+ koren) ‘
pres stfedni ¢arudo it
druhostrannych -
uzlin |

Obr. 132, MENIUZLINY JAZYKA (schema)
I nodi cervicales laterales profunds superiornes

2 nodus tonsillaris (Woodoxa uzlina)
3 1 sexal
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Klinické deleni
uzlin krku

6 kvadrantu




6 urovni (kvadrantu)
uzlin krku*

la: dolni ret, tsta, predni 1/3 jazyka,
piedni 1/3 zubnich luzek

Ib: istni a nosni dutina, kuze a mékké
tkané stejnostranné stredni Casti1 obliCeje
|1 Gstni a nosni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan,
priusni zlaza

[11: astni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan
IV: laryngopharynx, hrtan, kréni ¢ast
jicnu

V: nasopharynx + oropharynx

VI: §titna 7laza, hrtan, kréni ¢ast jicnu



Krcni (blokova) disekce uzlin®

e operace s jasnymi anatomickymi hranicemi danymi
fascialnim rozdelenim krku
» systematickeé odstraneni krcnich miznich uzlin, popr.
s odstranenim jinych tkani
— glandula submandibularis, m. sternocleidomastoideus,
v. jugularis int., n. Xl
— radikalni: kvadrant I-V + m.SCM + VJI+ n.XI

— modifikovana radikalni: kvadrant |-V se Setfenim
nemiznich struktur (m.SCM + VJI+ n.XI)

— selektivni: Setrici nekteré z oblasti miznich uzlin
— rozSifena: resekce dalSi nemizni struktury Ci mizni uzliny



Virchow-Troisier

* n.l. supraclaviculares sinistri
« zvetseni pri:
— nador zaludku (70%)
— nador prsu vievo -
— nador plic V. brachioceoblca
— nador tlustého streva -
— nadory na krku vlevo ™
— primarni lymfom

VmcHow-Uruse

— Ductus thorac.
~ _— Klavikula

W subclavia



Kopf und Hals
Truncus
jugularis dexter

V. jugularis

interna dextra

V. jugularis
interna sinistra

Truncus
jugularis sinister

Truncus sub-

Ductus lympha- clavius sinister

ticus dexter

Truncus sub-
clavius dexter

V.subclavia
sinistra

Truncus
broncho-
mediastinalis

Truncus

broncho-
mediastinalis

Mediastinum anterius

Thoraxwand ventral

Thoraxwand dorsal




Lymph nodes of the axilla

Axillary vein

Axilla

az 40 uzlin
5 skupin

Central
axillary
nodes

Lateral
axillary

. nodes
* apicales wlay
i C e n t ra.l e S FuFterior Pectoralis
axillary nodes i

 humerales
* subscapulares sl Subicavtcilar

Lateral / Axillary Nodes
* pectorales Nodes oo
gy ) \ q : //
”,; N ® gCentral Nodes
| "\ w®  .— Interpectoral (Rotter's)
o o, 'c;??\a -l Nodes
&/ :t .
Mingr
o \ ’

Posterior / Subscapular A ior / E |
Nodes nterior / Externa

Mammary Nodes SG- TIBS




MlecCna zlaza

n.l. pectoralis Sorgiusi =
—2./3. zub m. serratus ant. " |
—sentinelova uzlina

n.l. infraclaviculares — supraclaviculares
n.l. parasternales — n.l. mediastinales ant.

pres stredni caru — n.l. axillares
contralaterales



axillares
(inte;;?ct. :

Mlécna zlaza ™

supraclaviculares

4 kvadranty

a4

2 povrchové pletené: b /

— plexus dermalis | J L
— plexus subareolaris Sappeyi R
— odtok do n.l. axillares

2 hluboke pletene:

— plexus fascialis

— plexus glandularis

— odlt_ok do povrchovych pleteni | do ostatnich
uzlin

80 % mizy do n.l. axillares




25

24

17

—16

17
18

17

PO NNV WN-

15
16
17
18
19
20
21
22

23

Endothoracic fascia
Parasternal Ln,

Pleural lymphatic network
Fascial plexus

Rib

Intercostal lymph vessels
Intercostal muscles
Subpectoral pathways
Serratus anterior muscle
Pectoralis minor muscle
Axillary Ln.'s

Pectoralis major muscle
Pectoral and axillary fascia
Interpectoral pathway
Interpectoral Ln.
Submammary L.n.
Cutaneous collectors
Intraglandular lymphatic plexus
Circumareolar plexus
Subareolar plexus

Areolar plexus

Superficial cutaneous plexus
Cutaneous network of the thoracic wall

24 Retinacula of the skin

25

Glandular tissue

26 Sternum



Pectoralis Dettopectoral
minge 3
~ .

Lateral

/'AQ.\

To
subslavian
trunks

5 Apical

breast




Axilarni uzliny - klinika
e oznhaceni sentinelové uzliny

— barvivo: aplikace 10 ml latky (Patentblau, Evans blue)
do oblasti tumoru =» po 10 minutach incize v axile a
preparace sentinelové uzliny =» sledovani barvenée

mizni cévy ke zbarvené uzliné =» poté okoli (zda neni
vice uzlin s barvivem)

— radioaktivita: totéz s 60 MBq (0,2 ml) Tc-99m-
nanokoloidu =» sledovani sondou za 2 hodiny

lymfoscintigrafie ‘
o ey ey W B o W,

e .
X = Valves allow
fluid to flow in
: one dlrectlon
only

‘»-4//‘ " ®ADAM

—



Axilarni lymfadenektomie
exenterace axily

lymfedém

Sentinel lymph 1 denectomy



3 etaze podpaznich uzlin dle Berga

1. pod m. pectoralis minor
— n.l. pectorales (ant.)
— n.l. subcapulares (post.)
— n.l. humerales (lat.)
2. za m. pectoralis minor
— n.l. centrales, apicales (Cast)
— n.l. interpectorales (Rotteri) e T
3. za nervove-cevnim svazkem
— n.l. apicales

axillary :
Iymph
2nd level | nodes

15t level

axillary
vein

Coracoid process

— Pectoralis
minor muscle

kompletni disekce axilarnich uzlin
1. a 2. radu = exenterace
axily (nebezpeci elefantiazy)



abdominis dorsi
orsi muscle
muscle (TRAM)




* hluboké
— podél hlubokych cévnich HK - kolektory
svazku

e povrchoveé |
— priblizne podeél povrchovych zil =~ =/

£ 4 { ¥ |
— 3 kmeny 7 S A /
+ lateralni kolektory A e O
— do n.l. axillares podél v. cephalica /8 . I 4
« medialni kolektory 4y, e g
— do n.l. axillares podél v. basilica 1] f//f WA
— cestou vloZené n.l. cubitales spf. / b /:/* : \T b\i |
- predni kolektory 1/ //’ ‘Y\ |
~ do n.l. cubitales podél v. mediaria 77/ /f /) W

.n r.7i / /71 \ 1Y \
antebrachii 7/l AW W AN
ol N

» n.l. brachiales apgy
* n.l. cubitales |
— n.l. supratrochleares



HK

Fig. 1.113 Lymph vessel bundles and lymph territories on
the dorsal side of the upper extremity. A Schematic diagram
of the lymph territories B Injection specimen

1 Ulnar bundle 2 Radial bundle 3 Long cross-collateral
between radial and ulnar collectors of the dorsum of the
hand b Territory of the radial bundle ¢ Territory of the ulnar
bundle e Dorsomedial territory of the upper arm f Dorso-
lateral territory of the upper arm territory g Upper territory of
the trunk [M 124)

Fig. 1.114 Lymph vessel bundles and lymph territories of
the upper extremity (palmar view). A Schematic diagram of
the lymph territories with the lymphatic drainage divides
that separate them B Injection specimen (fetus, 20cm
crown-rump length).

a Middle territory of the forearm with median forearm bundle
b Territory of the radial bundle ¢ Territory of the ulnar bundle
d Middle territory of the upper arm e Dorsomedial territory of
the upper arm f Dorsolateral territory of the upper arm and
shoulder g Upper territory of the trunk 1 Deltoideopectoral
L.n.'s 2 Lateral upper arm or deltoid bundle (short type)
3 Supraclavicular Ln. 4 Axillary Ln.’s 5§ Median bundle of the
upper arm 6 Superficial cubital Ln. [M 124)



Plice

povrchova subpleuralni
pleten

hluboka pleten podel
prudusek a cév

plicni sklipky nemaji > |
mizni cevy ve stenach L

| AL—4 |
vSe doprava do truncus "7 LTI
lymphaticus dexter 7. @N
doleva jen horni 3 ﬁ%}» 0

’ ’ Pubseonry | / g . \
segmenty leve plice ! S e @



ductus o sy 1".. - . ki
: thoradicus lymphaticus dexter A LYMPH
DRAINAGE

P boeenl i :
) ‘\; ) ‘
\
o o n.lL tracheobronchiales sup. dx.

n.L tracheobrenchiales sup. sin.

- A y ' / . i ) - : : A'
Pulmonary lymph 'hode . o B 4 ;
g . Rol2* K ’ £
Note that the macrophages - s i Y % 3
(black dots) are located in g 4 : 3 i . . -
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Plice

n.l. intrapulmonales (prepazky) = n.l.
bronchopulmonales (plicni branka):

* obe plice kromé tri levych hornich segmentu 1+11, |
=> n.l. tracheobronchiales inferiores = n.l.
tracheobronchiales sup. dx. = truncus
bronchomediastinalis dx. =» ductus lymphaticus
dexter = angulus venosus dx. =» zily krku

=> n.l. tracheobronchiales
sup. sin. =» truncus bronchomediastinalis sin. =»
ductus thoracicus =» angulus venosus sin. =» zily
Krku




LYMPH NODE CLASSIFICATION

Plice
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Tab. 8 Anatomické hranice pozic regionalnich lymfatickych uziin (Mountain,
1997)

Klinicka klasifikace uzlin hrudniku

(horni mediastinalni) - uzliny nad horizontalou vedenou kiizenim horniho okraje leve bra-
chiocefalicke zily s prudusnici

2 | (horni paratrachealni) - uzliny mez piedehozi honzontalou a daldi honzontalni hmi vede-
nou pii hornim okraji oblouku aorty
3 | (prevaskulamni a retrotrachealni) - pokud jsou ve stiedni Safe, jsou povazovany za stejnostranne
4 | (dolni paratracheilni) — vpravo jsou to uzliny mezi linienn vedenymi odstupem pravého
hlavniho bronchu a odstupem horniho lobamiho bronchu, vievo jsou to uzliny mezi odstupem
levého hlavniho bronchu a levého horniho lobamiho bronchu mediding od Bottalova liga-
menta, homi hranici vievo je honzontala pi hornim okrap oblouku aorty
5 | (subaortalni) - uzliny pod obloukem aorty lateralné od Bottalova higamenta, distalng sahayi
az po prvni vétveni plicmice
6 | (paraaortilni) — uzhny pied a lateralné od ascendentni aorty a aortalniho oblouku
7 | (subkarinalni) - uzliny kaudalné od bifurkace pridusnice
8 | (paraezofageilni) - uzliny podél hrudniho jicnu, distalné od uzlin subkannalnich
9 | (uzliny plicniho ligamenta) - uzliny v ligamentum pulmonale véetn wzlin ph dolni plicni Zile
10 | (hilové) - uzliny distalng od picchodu mediastinalni pleury na hilus plicni az po prvni vétveni
bronchu
11| (interlobarni) - uzliny mezi lobamimi bronchy
12 | (lobérni) - uzliny distalng od vétveni lobarnich bronchu
13 | (segmentilni) - uzliny pit segmentalnich brondich
14 | (subsegmentilni) - uzhiny pi1 subscpmentalnich brondich

Obr. 18 Klasifikace lymfatickych uzlin (podle Mountain et al., 1997)

Nomori et al.

Table 1. Lymph node nomenclature

Station Name
Superior mediastinal
1 Highest mediastinal®
2 Paratracheal®
3 Pretracheal®
4 Tracheobronchial®
Aortic
5 Botallo®
6 Para-aortic®
Inferior mediastinal
7 Subcarinal*
8 Paraesophageal®
9 Pulmonary ligament*
Hilar
10 Hilar®
11 Interlobar®
12 Lobar®
Intrapulmonary
13 Segmental®
14 Subsegmental®

*, N2 node: *, N1 node.

lymph node dissection, the availability of intraoperative
sentinel lymph node (SN) biopsy has been examined,
using radio-isotope mapping. '

Here, we examine reduction of lymph node dissection
of clinical TINOMO lung cancer via literature review.

Reduction of Mediastinal Lymph Node Dissection
by the Localization of Lung Cancer

In 1999, Naruke et al. examined the incidence of lymph
node metastasis in each lobe from the data of 1,815 pa-
tients with T1 NSCLC who had major lung resection with
mediastinal lymph node dissection.® Table 1 shows the

Table 2. Residual mediastinal lvmph node metastasis in T1 pa-
tients with negative mediastinal lymph nodes (Naruke
T et al, Eur J Cardiothorac Surg 1999; 16: $17-24)"

Lobe Mediastinal SNs

Residual metastasis (%)

RUL #3 and/or #4 2/249 (0.8)
RML #3 and/or #7 0/38 (0)
RLL #7 5/147(3.4)
LUL #5 and/or #6 3/186 (1.6)
LLL #7 3/75 (4.0)

SN, sentinel node: RUL, right upper lobe: RML, right middle
lobe; RLL, right lower lobe; LUL, left upper lobe; LLL, left
lower lobe.

upper lobe, #3 and/or #7 in right middle lobe, #7 in right
lower lobe, #5 and/or #6 in left upper lobe, and #7 in left
lower lobe. Therefore, they described that, in clinical
TINOMO lung cancer, if the hilar lymph nodes and those
mediastinal SNs were negative of metastasis by intraop-
erative pathological diagnosis, complete mediastinal
lymph node dissection could be omitted with little risk of
residual metastasis (Table 2). The other authors also re-
ported similar results, i.e. (1) if the hilar and upper medias-
tinal lymph nodes were negative for metastasis in the up-
per lobe NSCLC, the lymph node dissection for lower
mediastinum could be omitted; and (2) if the hilar and lower
mediastinal lymph nodes were negative in the lower lobe
NSCLC, the lymph node dissection for upper mediasti-
num could be omitted.*'® However, Asamura et al. de-
scribed that #7 could be a SN in the left lingual lobe
NSCLC.” Consequently, several institutions have already
initiated selective mediastinal lymph node dissection for
clinical TINOMO lung cancer.

Omission of Mediastinal Lymph Node Dissection
by Sentinel Node Navigation Surgery

T. Naruke National Cancer Center (NCC) Tokio



Chirurgické déleni
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ZIJEDNODUSENE ROZDELEN! respektujici

souvisiost zadniho mediastina

modte / zadnl mediastinum

Hutd a oranzové / pledni mediastinum
Huté / piedni horni mediastinum
orantové / plednl dolnl mediastinum
m / membrana bronchopericardiaca

Anatomické déleni
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PROSTORY MEDIASTINA A MOZNOST SIRENI
INFEKCE (schéma)

A. ROZDELENI MEDIASTINA podle nomina anatomica
2lutd / homi mediastinum

omnlové / pledni medisstinum

Servend / stfednl mediastinum

modte / zadni medinstinum

m / membrana bronchopericardiaca



Mediastinum

predni: n.l. paramammarii + parasternales +
Intercostales + phrenici sup. + prepericardiaci
(= n.l. "mediastinales ant.")

stredni: n.l. bronchopulmonales +
tracheobronchiales inf. + pericardiaci lat.

zadni: n.l. juxtaoesophageales +
orevertebrales (= n.l. "mediastinales post.")

norni: n.l. tracheobronchiales sup. +
paratracheales




Jugular trunk
Thoracic duct
Subclavian trunk

Jugular trunk
Right lymphatic duct

» g -

AN

Subclavian trunk
Left venous angle

=\

Right |
iiabinial g Left brachiocephalic vein

Bronchomediastinal ' . .
trunk J Subclavian vein

. " | Bronchomediastinal trunk
Right &

brachiocephalic vein Left superior intercostal vein

-
o’

Superior vena cava ‘
\ { Collecting trunk
. ‘l.' \\.
Aaposs \ Bronchomediastinal trunks
Collecting trunk i
: . ; & Tracheobronchial
Thoracic duct =\ 3:1%:“ lymphatlc: ) N R
Posterior mediastinal ‘ \ ' — Br%chiocephalic
lymph nodes > ghoraclc\ g nodes
uct \
' Parasternal
Collecting trunk 5 nodes
osterior
. intercostal
Descending
(thoracic) aorta nodes
Dlaphiagm - Posterior =—|

. mediastinal
Inferior vena cava

Esophagus o Diaphragmatic

nodes

(A) Anterior view (B) Right anterolateral view

FIGURE 1.73. Thoracic duct and bronchomediastinal trunks. A. The thoracic aorta has been pulled slightly to the left and the azygos vein slightly to the
right to expose the thoracic duct. At approximately the transverse thoracic plane (sternal angle, T4-TS intervertebral disc level), the thoracic duct passes to
the left and continues its ascent to the neck where it arches laterally to enter the left venous angle. The right lymphatic duct is formed by the union of the
contralateral partners of the ducts that join the termination of the thoracic duct. B. Lymph nodes and pathways that provide lymphatic drainage of the tho-
racic cavity.



Thoraxwand- zentrale intrapulmonale
gruppe (mediastinale) und broncho-
Gruppe pulmonale Gruppe

A Ubersicht iiber die Lymphknoten im Thorax

Horizontalschnitt in Hohe der Bifurcatio
tracheae (etwa BWK 1V); Ansicht von kranial



Truncus lumbalis sinister

!

NIl lumbales sinistri
« NIi. aortici laterales

* NII. preaortici —l

—» NIl mesenterici superiores
« NIl juxtaintestinales ~ ————
« NIl precaecales o
* NIl retrocaecales -
* Nll.ileocolici =1
« NIl appendiculares -

Nil. mesocolic
— » NI colici dextri

* NI colici medii

Y

-—

Caecum ‘!

NIl. mesocolici
/_ « NIl colici sinistri Colon

Ductus thoracicus

f

Cisterna chyli

Trunci intestinales -~ NIl splenici -
4 Splen

>
P

NIl. coeliaci

T

Jejunum/

lleum

-

Sigmoid

NIl. mesenterici inferiores
* NII. sigmoidei *
* NIl rectales superiores -

N

Rectum

NIl hepatici
* NI.cysticus

« NI.foraminalis

NII. gastrici dextrif
sinistri

NIl. pylorici
* NILsupra-, sub-,
retropylorici

/  Caster
NIl gastroomentales

dextrifsinistri

NIl pancreatici
superiores|inferiores

NIl pancreaticoduo-
denales superiores|
inferiores

Pancreas
Duodenum \/



Bricho

 zacatek ductus thoracicus (cisterna chyili)
— L1, mezi crura diaphragmatis ,_ ' ~— =

» n.l. parietales

—n.l. lumbales sinistri
* n.l. aortici lat., preaortici, retroaortici

—n.l. lumbales intermedii

: Sl P
—n.l. lumbales dextri 0
* n.l. cavales lat., precavales, retrocavales 4‘2, j~-~

= ,paraaortalni uzliny”
— n.l. phrenici Inf., epigastrici inf.

- =
|



Nodi |. lumbales

NII. retrocavales NII retroaortici

QQ Oe— NIl. aortici laterales
V. cava inferior /0 Aorta abdominalis

NIl. precavales

NIl. cavales laterales

NII. preaortici
NIl. lumbales
intermedii

B Unterteilung der NIl. lumbales



V. cava inferior Oesophagus

Diaphragma NII. coeliaci

NI phrenici Aorta abdominalis
inferiores

2 Truncus
NIl mesenterici intestinalis

superiores

Truncus lumbalis

Cisterna chyli sinister

Truncus lumbalis

dexter NI. retroaorticus

NLregrocavalts NI. aorticus lateralis
NIl lumbales .

intermedii NI. preaorticus
NI. cavalis

lateralis NI iliaci

communes
A.iliaca

communis o .
NI iliaci interni

NIl sacrales NI iliaci externi

Lig.inguinale
NI. lacunaris
intermedius
Nil.inguinales super-
ficiales (mit Tractus
NIl inguinales horizontalis und
profundi Tractus verticalis)






Tuberculosis

Colorectal
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Bricho
* n.l. viscerales
 uzliny vSech organu — n.l. coeliaci — 2-3
trunci intestinales — cisterna chyli

— n.l. gastrici, gastroomentales, pylorici,
pancreaticoduodenales

— pancreatici, splenici

— hepatici

— mesenterici sup. (juxtaintestinales, sup.
centrales; ileocolici, pre + retrocaecales,

appendiculares, mesocolici /paracolici, colici
dx. + medii + sin./)

— mesenterici Inf. (sigmoidel, rectales sup.)




VmcHow-Uruse

== Ductus thorac.
S = Klavikula

Zaludek
* 5 skupin regionalnich uzlin TP v
—n.l. gastrici dextri + sinistri
—n.l. gastroomentales dextri + sinistri
—n.l. pylorici
+ anulus lymphoideus cardiae
» vSe poté do n.l. coeliaci — tr. intestinales

* metastazy mohou teci do n.l.
supraclaviculares sin. (Virchowovy-
Troisierovy uzliny) — vievo !




Zaludek

Right g Paracardial nodes
BUNOSpNeS & 7 A Left gastric nodes
. Hepatic nodes

gastric no

Pancreaticosplenic
nodes
Pyloric Pancreaticoduodenal
nodes nodes Pancreaticosplenic nodes

Right gastro-epiploic nodes



V. cava inferior NIl. coeliaci Anulus lymphaticus
cardiae

NII. gastrici
sinistri
NIL. splenici
NII. hepatici
V. portae hepatis NII. gastro-
omentales
NI. pancreaticus sinistri
NII. suprapylorici
NIL. subpylorici
NII. gastro-
omentales

dextri




NI. cysticus

NII. hepatici

NII. coeliaci
NII. suprapylorici

NII. retropylorici

NII. subpylorici

NII. pancreatici
(inferiores)

NI. pancreatico-
duodenalis

NII. gastrici
sinistri

NII. splenici

NII. pancreatici
(superiores)

NII. mesenterici
superiores



Karcinom Zzaludku a D2 lymfadenektomie
— technika, mozZné komplikace

Simsa J., Leffler J.', Hoch J.!, Schwarz J.}, Bavor P.!
Chirurgicks klinika 2. LF UK a FN Motol, Praha, prednosta doc. MUDr. J. Hoch, CSc.

Tab. 1. Klasifikace spadovych lymfuticlgeh uzlin faludku, rozdélent do jednotlivich kompart 40 (I-I11) 5 oblasti
(1-18)

Tab. 1, Classification of catch t lymphatic nodes of the stomach, division into individual compartments (1-111)
and areas (1-16)

Kompartment Gislo oblasti Lokalizuce lymfatickyeh uzlin

L LU paraknrdifing - pH malém zakfivens )
LU parskardiding - p¥ volkém zakfivens
LU podél malého zakMvent

LU podél velkého zakHvens

Suprapylorické LU

Infrapyloriceé LU

LU podél a. gastrica sin

LU podil a. hepatica communis
LU v oblasti truncus coeliacus
LU v hily gleziny

LU podél a. lenalis

LU v oblasti lig. hepatoducdenale

LU retropankreaticky v oblastt hlavy slinivky
LU podél a_ et v. mesenterica superior

LAT podél a. et v. colica madia

LU podél abdumindlnf acrty

OV AN -

-

GRER

-
o

Obr, 1. Spédové lymfatickd wsliny Zaludiu. Obr. 2. Spadové Iymfatické uzliny faludku,
Fig. 1. Catchmeont lymphatic nodes of stomach. Fig. 2. Catchment lymphatic nodes of stomach.




Jatra a zlucove cesty

n.l. hepatici

— podél a. hepatica communis + propria (3-6)

— miza ze zaludku, sleziny, dvanactniku, slinivky a
jater

—n.l. foraminalis (u foramen omentale)

—n.l. cysticus (v zahybu collum vesicae felleae v
miste spojeni ductus cysticus et hepatlcus
communis) -' -




Strevo

« 3 rady — nodi coeliaci, nodi lumbales

» tenkeé strevo
— n.l. juxtaintestinales (pri sténé streva)
— (n.l. intermedii)

— n.l. mesenterici superiores centrales (v radix mesenteri
pfi kmenu AMS)

* tluste strevo
— v mesocolon a za nasténnou pobfiSnici srustovych poli
— n.l. epicolici (pri sténé streva)
— n.l. paracolici (podél vasa marginalia coli)
— n.l. intermedii
— n.l. mesenterici inferiores centrales

— nadoroveé metastazy rovnez krvi do jater !



Aorta
abdominalis
NII. coeliaci

Ductus thoracicus
mit Cisterna chyli

NIl. mesenterici

Colon superiores
transversum
19
Duodenum — [}
1' ‘I'
Colon — Jejunum
ascendens 17 |
|
NII. mesenterici
intermedii
Nl.ileocolicus
NII. juxta-

intestinales

lleum



NII. epicolici s W it MBIy |
p \ It nr " = V— y']‘[ =

/‘”'

NIl. mesenterici

NII. colici medii superiores

NII. colici sinistri
NIl colici dextri

NIL. paracolici

NII. mesenterici
inferiores

NIl lleocolici NII. mesocolici

NIl. sigmoidei

NII. rectales
superiores

NII. precaecales




ntermediate Paracolic Principal  Epicolic|
wdas nodes nodes nodes




Sentinelova uzlina — Patent blue

Sentinel node

APC carrying * —

tumor antigen




Ren
Gl. suprarenalis
rechts

(e NII. phrenici inferiores <«— Diaphragma
Ductus thoracicus |—
Trunci intestinales \ T — NIl epigastrici inferiores <+— Bauchwand
/ Cisterna chyli v\\i ‘
Truncus lumbalis dexter \ Truncus lumbalis sinister

Nil. lumbales dextri NIL lumbales sinistri

{um V. cava inferior) {um Aorta abdominalis)

+ NIl cavales laterales NI lumbales intermedii * NII. aortici laterales

* NIl precavales (zwischen V. cava inferior « NIl preaortici

+ Nll. retrocavales und Aorta abdominalis) + NIl retroaortici

/

NIl iliaci communes
+ NII. subaortici

* NII. promontorii

* Nll.iliaci communes

laterales/ mediales/
intermedii

Ovarium
Tuba uterina
rechts

Testis
Epididymis
rechts

NIl iliaci externi
* NIl. obturatorii

= NIl iliaci externi laterales/
mediales/intermedii
* Nll.interiliaci

t

NIl lacunares laterales/|
mediales|intermedii

f

Nil. inguinales profundi

t

NIl inguinales superficiales

Uterus
Vagina

el

Testis

Ovarium Ren
Epididymis Tuba uterina Gl.suprarenalis
links links links
NIl iliaci interni
* Nll.sacrales
« NIl gluteales superiores|
inferiores
viszerale Beckenlymphknoten

« NIl. pararectales
* NIl parauterini

* NIl. paravaginales

._\

* NIl. pre-/retrovesicales 4—\

« Nll. vesicales laterales Ukeris
Vagina

Vesica urinaria
Gl vesiculosa
Prostata




¥

* n.l. lumbales
L2 — vyvol

* Sourek —n.l.
Inguinales
superficiales

» | zadna punkce !

Ohr. 138 NOD ILIACT EXTERNI ET NODI LUMBALES
| mods inguinales superficiales <1 profumdi
2 oands tliach extemi
5 mods iliaci communes
4 poidi lumbales

S mizns Kolektory 2 varleie ' ovana, pdoucs podé! vasa testiculd
ra - ovarica do noddi lumbales

& el coclras

T odiok mizy
X odioh mizy

costos trancus lumbalis do cisserma chyli

ceston trancus lumbalis do cisterma chyli



NIl. precavales NIl. preaortici
O

NIl. mesenterici s NIl. aortici laterales
inferiores :/
Ik h

A

NII. iliaci communes

T ./ NIl. iliaci interni
TR 'o%e/ NIl iliaci externi

NIl.inguinales superficiales
(klinisch Tractus horizontalis)

Nll.inguinales profundi

NIl.inguinales superficiales
NIl. sacrales (klinisch Tractus verticalis)

E Ubersicht iiber die Beckenlymphknoten



Panev LT
it ==
g =Ny
» n.l. parietales By )
— communes s
— externi (obturatorii)
— interni s
* gluteales sup.+inf. \ S,ﬁ!f’f }“1\
_ . § AN .""{6 S = ;\‘\' :
* sacrales (rectum, prostata, cervix uter “r;;{.w Y
vaginae) i
* n.l. viscerales
— paravesicales

— parauterini @, paravaginales ¢
— pararectales




Bricho a panev - klinika




Deloha

anatomicke déleni:
* n.l. lumbales <« fundus + corpus

* n.l. iliaci interni (iliaci externi, iliaci communes,
obturatoril) < corpus, Isthmus + cervix

* n.l. sacrales « isthmus, cervix

* n.l. iInguinales superficiales < margines + cornua
(ojedinéle!)

klinicke déleni: podle nadoru téla a cipku

« corpus uteri — n.l. iliaci int.+ lumbales +
(inguinales superficiales)

« cervix uteri — n.l. lliacli int.+ sacrales




— ~ — —n.l lumbales

!

! : { & .b | VA ¥, & g . l‘ 1 . )
RitCY 8 /- & \'; i - — vasa ovarica
ol iliaci - —— —— S = = = R & | 1
o gty \ i { D . d &8
n.l iliaci int, -~ — — — —
nl iliaci ext. — — — — — =

~ — — n.l. sacrales

o ——— === __ Jig_ feres uteri

n.l. inguinales
superficiales




Nadory Cipku — postizeni uzlin

Distan!
melaslases
27%

Aortic 27% 4

. Common iliac  31%
Sacral 23%
Hypogastric 31%
Paracervical 31%
\Extemal iliac 27%
Obturator 27%—L ‘Hrparamelnum 77%

w"— Inguinal 8%

Common
iliac
External
iliac ™ g

Obturator

Periaortic



Predstojna zlaza; Predstojnice

 n.l. lllacl Iint. + ext.
* n.l. sacrales

Lymph vessels and
nodes of pelvis

Lymph nodes

Vas deferens

Seminal vesicle —

’rostate gland
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deep circumflex ileum vessels
external iliac artery and vein

common iliac artery
and vein

/ genitofemoral nerve
- ‘
—Q

' \i‘\\\\&\\\\\\ SN
‘ : \\\\\\v X -\" > )

obturator nerve

ureter

ena cava

aorta

internal iliac artery

superior gluteal artery

our extended template

Shaded area represents . ] ] superior vesical artery
@S inferior vesical artery
for prostate cancer




Konecnik a rif

« ampulla

— oralni cast: — n.l. rectales
sup. — n.l. mesenterici Inf.

— aboralni ¢ast: — n.l. 5
pararectales — n.l. iliaci interni /A:'}\\
— n.l. obturatorii, sacrales

e canalis analis:

— n.l. pararectales + n.l. J)
inguinales superficiales :

écr-.h’ ACRAﬁ..«:




Trislo I
* n.l. iInguinales —*5{1 /Al
— trigonum inguinales + fossa iliopectinea RS |
— superficiales (8-12) |

« superomediales, superolaterales, inferiores

 cela DK kromeé zadni strany bérce

 kuze v okoli, podkozi regio glutea, hraz, fit,

pyj/postévacek, vestibulum vaginae, sourek/velké

stydké pysky, dolni predni brisni sténa, delozni
rohy

« Cabanasova uzlina (superomed.) — sentinelova
pro nadory pyje

— profundi (2-5)

» Cloguetova-Rosenmullerova uzlina — nodus
proximalis uvnitf lacuna vasorum (CLOVAN)

— dymejovy mor (bubonicka forma moru) ©




— podél hlubokych cévnich svazku
* n.l. poplitei profundi — n.l.
inguinales profundi

* povrchove
— priblizneé podél povrchovych zil
— 3 kmeny

* medialni kolektory (10-15)

— do n.l. inguinales superficiales
podél v. saphena magna A

+ lateralni kolektory (1-3) f
— do n.l. inguinales superficiales TR

+ hluboké DK - kolektory

podél pFitokt v. saphena magna B
« zadni kolektory (2-3) W,
— do n.l. poplitei superficiales ,’ ‘\

podél v. saphena parva 9 l

* n.l. poplitei I
— profundi J
« tibialis ant. + post., fibularis {

— superficiales




Vysetreni

* rutinni fyzikalni vysetreni

— krcCni, podpazni, triselne uzliny
 lymfadenopatie
 lymfadenitis
* lymfedem
— nador, pooperacni, rize (erysipel), filarioza




Lymfografie
Lymfoscintigrafie




Neopouzdrena mizni tkan

 D-MALT (diffuse mucosa-associated lymphoid
tissue) — volne rozptylené bunky v GIT

 O-MALT (organized mucosa-associated lymphoid
tissue)

— GALT (qut-ALT) = n.l. v GIT
» ,stfevo je nejvetsi imunitni organ®
* nodi lymphoidei solitarii
* nodi lymphoidei aggregati
+ agmina Peyeri — kycCelnik
+ n.l. appendicis vermiformis caeci

— NALT (nose-ALT) — nosni dutina
— BALT (bronchus-ALT) — dolni RT



Neopouzdrena mizni tkan
(O-MALT)

SALT/CALT (skin/cutaneous-ALT) —
keratinocyty, Langerhansovy bunky,
mastocyty

mocCovy mechyr
pochva
spojivka
mlecna zlaza




Nodi
lymphoidel
aggregati
(ilel)

seu
mina Peyeri




Mandle (Tonsillae)

* agregace castecne opouzdrene lymfaticke
tkane pod epitelem
* cetne mizni uzliky se zarodecnymi centry

tonsilla
tonsillae tubariae / 1 pharyngea

/Gerlachi/ o "N, 2
0 4
1

tonsillae 3
palatinae

tonsilla lingualis



Anulus lymphoideus pharyngis Waldeyer!

 tonsilla lingualis
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Lateralni pruhy a zadni faryngitida
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Kazuistika

Zena, 41 let, Iran
8 mesicu dysfagie
zadny zanet v nosni, ustni dutine, hitanu,
hrtanu

zadné hmatneé uzliny na krku, zadna
horeCka ani ubytek vahy




Kazuistika

reseni: paragangliom n. X



