Mizni uzliny a cevy

David Kachlik
Martin Spacéek
Anne LeRoy

Lymphoid Organs

h Node

Bone Marrow

YW\ _red bone
lymphatic 4
vessel

Tonsils and ( 00 V/

adenoids "'\oo /
{
gz;? Lymph
o § nodes
/=]
/ g mThymgs
[ “;':‘ : IJ
, 4%
Lymph ! oo 080
nodes /| ©O oo

Bone
marrow

© David Kachlik 30.9.2015

Lymph
nodes
Lymphatic

vessels



Mizni soustava

miza (lympha)
— slozeni podobné plazmé s
nizkym obsahem bilkovin
— chylus (zazitina, mléci; chylos
= r. Stava) - stfevni miza,
mlécne zakalena -
chylomikrony)
mizni céva (vas
lymphoideum; miznice)
mizni organy

vesSkera miza se sbira do zil
(do angulus venosus)

nékde chybi (chrupavka,
rohovka, kostni dren,
placenta) Ci ji nahrazuje jina

tekutina (mozek, ocCni koule,

vnitfni ucho...)
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Mizni soustava - funkce

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

navrat extravaskularni tekutiny do
krevniho obehu

transport bilkovin a jinych velkych Castic
do systémového obehu

,edukace®(zrani) a mnozeni lymfocytu

prenos lipidu v chylomikronech z tenkého
streva do systemoveho obehu

denni tvorba = asi 60 ml / kg
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Mizni vlasecnice
zacinaji slepé
— tekutina pouze dovnitr
— navic viry, bakterie, nadorove bunky
sbiraji prebytecny tkanovy mok
zadna lamina basalis

soubezne s venulami
sbiraji se do miznich cev
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Mizni vlasecnice v kilcich
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Mizni cevy
tenkosténné cevy (sténa tenci nez u zil)
nesouvisla bazalni lamina

endotel bez poru a bez zonulae occludentes

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

vetsi mnozstvi chlopni
do pribéhu cév vlozeny mizni uzliny = st s
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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;

LG Lymot LW ’swinging tip s Fibrocyte 6 Anchoring filaments 7 Intercellular
duct Eferont ymphate "% © David KachliR?6%9.2015
vessel 10 vemn of 10 Small arrows mark the direction of blood flow; the larger

socondary node arrows indicate the flow of intracellular fluid [M 124)
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Mizni cevy - usporadani

* mizni vilasecCnice = mizni
Cévy

» koncetiny (kolektory):
povrchove — hlubokeé cévy

* organy: pletenée
(subkapsularni + hlubokeé)

— mizni kmeny — mizovody

* vlozene mizni uzliny

thoracicus
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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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Mizni organy
= ziskana (adaptivni, specificka) imunita

e primarni (centralni) mizni organy
— brzlik = thymus
— kostni dfen = 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 lymfoctQ  © David Kachiik 30.9.2015



Mizni uzliny

filtrace mizy
prezentace antigenu

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

lymfocyty, makrofagy, plazmatické bunky

interdigitating dendritic

follicular dendritic \ cell (1IDC)

cell (FDC)

macrophage.

secondary lymph follicle )
(B region) -,

trabecula

paracortical
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high endothelial | (sl S V4
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Mizni uzlina

<— Waldeyer ring

| B
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asi 500 v tele
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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)
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Mizni uzlina

STAVBA MiZNi UZLINY  C ira 2

{ parakortikslni zona

vas afferens — — . — - vas afferens

l | mizni cévy a splavy

. pouzdro a trimce

kolemtramcovy splav

podpouzdrovy splay - - zarode¢né centrum uzliku

intermediarni zona uzliku

‘ '
\ - A kolem zirode¢ného centra
splavy uzliny s retikulem x ¥ g / ;’ \ St ' . zevni z6na uzliku

trabeculae k— \“’

b

‘ dieit uzliny

capsula— — . — < |
“\_\ !
vas afferens
dienové splavy
) vas efferens ~ Koncovy spav
| hilum
krevni cévy uzliny zarodelné centrum
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Mizni uzlina - HE (X 8)




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

© David Kachlik 30.9.2015



primary
lymphoid follicle

afferent
lymphatic vessel

paracortical area
(mostly T cells)

secondary
lymphoid follicle

(mosﬂy B cells)
germinal center
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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, méne barvitelné, rychle se déeli)

— tmava zona: centroblasty
— svetla zéna: centrocyty

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

 plastova zona

— tvorena okolnimi bunkami, které roztlacuje rychle rostouci
zarodecne centrum

— naivni B-lymfocyty,“Pa*R/RiFEcH"EDC, makrofagy




e

Mizni uzlina - HE (x 128)




Mizni uzlina - HE (x 50)

!

Sy L B ."' S - SN '.:.‘ . 1 )
Gt A S I e § S L
: i 1 ) " L2 M
.4 / ot ) S/ ot TS
te v AN o h ' ) /¥y

o "
) e ey o
s %8 1Y e w AT N Y R s .
N LA A L M AW XN 5 Lt
» - '\.. N - a2, y i Wil )\
e P S . "3 y - < - 4 o A4
. . . - . J
e - £ 1 ‘,{_‘,\‘ el Vs Re e’ g~ "5 ’ Vo LS ~ .
3 ,%' o ’e ?( ‘ e LA /: o NG > rh '?4‘1 A - X
P 5 - A b . > - - I .
< - - "',’, s \“AvA " et . g — _— l_ - . ' r“" . v
IO - r » ol Lhe ‘ ) ) 1 1 ‘ 8’ J
! o “o'e -~ ) . : B
. S v » » r d » - - - - ’ -~ »
. J < e W g A o e A > ‘ R y {4 o Sy
- v v ‘- b LA s S Py » v — ' J WYL A v Y Vol & .1
' ’ :
. , 5 > N TN s ~ R LA o g T e v '
¥ & vy - - e S TR » < . » o
. M ae O\ N ! e YA ety S AH Y
- 4 g* L b . _ » f -4 g r .."'"' ) . 4 - b
» . y iy . - o - 9 - r o, ,
! i . - 7 3 il L Y, or ’
» : . | ey y L A - q” ’
: A ! - - - y LY
¢ (o o : v - 4 . A > " - R d
i - ! . . - y ’ X e
. ™ - 55 £4 ’
> % " » \ - M > .
.- - - / . s
. A > ) | [ A 1 ..
. 9 - ; - 5 ¥ . 4 X s - o bt
=Ny i
Y 4 ’ ¥y ’ Pe
» -~ Y ’ 4! '
. - - o ’ . 3 | -
T e - . -
- . 4 ' £
- - . ”»




Mizni uzlina - dren

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

* sinus lymphaticus medullaris

—vystlaneé retikularnimi bunkami a
makrofagy

—retikularni vlakna premostuji splav —
sitovina

© David Kachlik 30.9.2015






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 drene) — sinus
lymphaticus medullaris — vas lymphaticum
efferens

e vas lymphaticum efferens: zralé efektorove
bunky

© David Kachlik 30.9.2015



- Epidermis

Migrating veiled cell
Afferent lymphatic

— Dermis

Subcapsular sinus

Capsule

Lymphoid follicle
in cortex

Interdigitating dendriic
cell in paracortex

— Lymph node
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MANDLE
mizni uzlik
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Mizni uzlik — morfologie bunek

malé naivni B-lymfocyty

— malé kulaté tmavé modré teCkovani

— kulaté jadro, malé Ci chybégjici jadérko
Imunoblasty

— velké bunky

— velké jadro, jedno centralné ulozené jadérko
centroblasty

— velké bunky s vezikularnim chromatinem

— 2-3 jadérka, malo cytoplazmy

centrocyty

— stredne velke bunky

— nepravidelne laloCnaté jadro a kondenzovany chromatin

© David Kachlik 30.9.2015



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 acnv ity In ymp

/
hom'"g@%"?c'i‘ st 9.201 53

Mol

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 vysokéem endotelu
postkapilarnich venul (venulae altoendotheliales)

parakortexu
© David Kachlik 30.9.2015



Recirkulace lymfocytu 2.

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

® ze;
r“f”
R

lymfocyty adheruji k luminalnimu povrchu endotelovych
bunék diky mikroklkum




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
(folicle) Post Capillary

T Caell Proliferation
{paracortex)

Efferent Lymph



Mizni uzliny — rozlozeni

* tributarni (spadove) oblasti
* regionalni uzliny
 sentinelova uzlina

» zanety — bolestiva zdureni
* nadory — nebolestiva zdureni

» lymfedem (elenfantiaza)

TN M klaSIfI kaC% David Kachlik 30.9.2015



TNM klasifikace

* tumor F A metastatic
. nodus A P i cancer M
« metastasis

— kontakni (primy rozsev)
— lymfogenni
— hematogenni

N Category

@U'CC International Union Against Cancer §

o= { Internal Mammary Node
)/ Rillary Node

I N M Mategory | | Vo

KLASIFIKACE Lung ] Py \
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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

T3a Unilateral extracapsular
extension

T3b Bilateral extracapsular
extension

T3c Tumor invades seminal
vesicle(s)

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

T4a The tumor has spread to the
neck ofthe bladder, the external
sphincter {musclesthat help cortrol
urination), orthe rectum.

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

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

pelvis), bones, or other distant organs such as lungs, liver, or brain

|
Dav?c'! &achIM?,U]@cZ@:‘hﬁhas metastasized to distant lymph nodes (outside of the
Al



n.l. occipitales
— zardenky
— toxoplasmoza

n.
n.
n.

. mastoidel
. parotidel
. faciales

© David Kachlik 30.9.2015
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n.l. cervicales
— anteriores
— |laterales

n.l.c. profundi
n.l. jugulodigastricus ; \ §i
n.l. juguloomohyoideus

n.l.c. superficiales

10
13
12

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

* retez podel n. XI (n.l.
accessorii)

 n.l. supraclaviculafé

gid Kachlik 30.9.2015




. 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)

© David Kachiik%0.9.2015
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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 ¢asti obliceje
|1 Ustni a nosni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan,
priusni zZlaza

[11: Gstni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan
IV: laryngopharynx, hrtan, kréni cast
jicnu

V: nasopharynx + oropharynx

ool Ly Stitng Zlaza, hrtan, kréni Cast jicnu




Virchow-Troilsier

* 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

Y. subclavia

© David Kachlik 30.9.2015



Jazyk

4 smery

n.l. submentales
(Spicka)
n.l. o
submandibulares
(okraje tela)

n.l. cervicales

profundi (stred tela A’
+ koren) /

pfes stfedni ¢arudo NN TG
druhostrannych -~ %~ /

uzlin © David Kachlik 30.9.2015 \




Lymph nodes of the axilla

Axillary vein

Axilla !
az 40 uzlin =
5 skupin

Central
axillary
nodes

Lateral
axillary

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

 humerales
* subscapulares sl Subicavtcilar

Lateral / Axillary Nodes
* pectorales Nodes " ooy
gy ) \ q : //
’: ,; N ® L5 Central Nodes
| "\ w®  .— Interpectoral (Rotter's)
74 o, %x\a /"‘L Nodes
&/ :t

y >
Ming»-
Posterior / Subscapular .
lik 30.9.RQ45s Anterior / External
Mammary Nodes SG- TIBS




MlecCna zlaza

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

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

pres stredni caru — n.l. axillares
contralaterales

© David Kachlik 30.9.2015



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 i do ostatnich
uzlin

80 % mizy do pl.xillares




25

24

17

—16

< : 17
1_J' '
0/ 18

17

|
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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 Dettogectoral
minse

To
subslavan
trunks

Lateral
.» Ap»ul

/AQ.\




Axilarni uzliny - klinika
e oznaceni 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) k l
— ’.‘ A .’./

\

—

Valves allow
fluid to flow in
direction

only

’ FADAM.




Axilarni lymfadenektomie
exenterace axily

lymfedém

‘.‘»’

4 'yﬂ‘

Sentinel lymph 1 denectomy
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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) B uscs
3. Zza nervove-céevnim 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)



Trans-rectus | atissimus

abdominis dorsi muscle
muscle (TRAM)

~ © David Kachlik 30.9.2015



* hluboké
— podél hlubokych cévnich HK - kolektory
svazku

e povrchoveé
— pfiblizné podél povrchovych zil = =

= \ 4 k( ‘
[ ‘;':\?\ IH ‘ ;
3 kmeny I Il /
+ lateraini kolektory T s U O
— do n.l. axillares podél v. cephalica VI i , )' A
y/ i / V \ 7 aq 1
* medialni kolektory S (N &
— do n.l. axillares podél v. basilica ///* : ///,//, \ '\:\\\\j\_’
— cestou vlozené n.l. cubitales spf. - ‘Q N
v ’ A/,/ 4 /;"‘”: \ |\ A T‘ :
* predni kolektory 0/ / // B\ \\ 2
— do n.l. cubitales podél v. mediana 777 / ;’ /4 r A
antebrachii 7)YV HY A
/A ) /AT Y
N ML ')
‘// ‘ ( f Y ‘ Y f( ll,'v;/\ |‘,«'J'-

» n.l. brachiales R i
* n.l. cubitales ‘ |
© David Kachlik 30.9.2015

— 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

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

hand b Territory of the ?ma mae Terr fm sﬁoulder g Upper territory of the trunk 1 Deltoideopectoral
bundle e Dorsomedial@ W) t&é&ﬁlggn ;:201I .'s 2 Lateral upper arm or deltoid bundle (short type)

lateral territory of the upper arm territory g Upper territory of
the trunk [M 124]

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 podél
prudusek a cev

plicni sklipky nemaji =1
mizni cevy ve stenach

ve doprava do truncus "7 LT
lymphaticus dexter 7 @
doleva jen horni 3 %y 0
segmenty leve phigQ.dixsoszos "@{ S R



ductus i ductus ] 5 = . LUNG
: thoradicus lymphaticus dexter AN LYMPH

. DRAINAGE
." . { " )
- \\' . > - , 4
s
§— oo n.l tracheobronchiales sup. dx.

n.L tracheobrenchiales sup. sin.

Pulmonary lymph node . i gl ’ i % ' : '
Note that the macrophages % Y AR ¥ ¥ s l
(black dots) are located in ¥ Sy . ks 2 : s 1
<« &y i by 2o - b
the mecihe. 22~ "5 = "’}" Gory e A : T n.L

G aadl g P t & g )
R, - i : LA IR pulmenales
'~ 5 L " -~ o "

Lymph vesqdé-" 2 4

-

=

=Y
o 19
7 /- 8

30.9.2015 pulmenales



Plice

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

* obe plice kromé tii levych hornich segmentu 1+11, |l
=> 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

© David Kachlik 30.9.2015



LYMPH NODE CLASSIFICATION

——

Plice
chirurgicke
déleni uzlin

Inf. pulmonary
O15|igamem



Chirurgické déleni Anatomické déleni

....—-.._—m —-»—4——m

. ] =

ZIEDNODUSENE ROZDELENI! respektujicl
souvisiost zadniho mediastina

modte / zadnl mediastinum

PROSTORY MEDIASTINA A MOZNOST SIRENI
INFEKCE (schéma)

. ROZDELEN] MEDIASTINA ! 1omi
Hurd A oranové / ptedni mediastioum ?lmé / borni mediastinum podie somina anstomice
Buté / predal born! mediastinum oranlové / pledni medisstinum
orantové / plednl dolnl mediastinum

: cards © David Kachlik*30.9.20456 mediastinum
® / membrans broachopericardiace modte / zadni mediastinum
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

© David Kachlik 30.9.2015






Colorectal
NEENENS

Tuberculosis




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 ink otsigineiael;srectales 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 !

© David Kachlik 30.9.2015




Zaludek

Right i ey 4 . Paracardial nodes
BUNOSpNeS (Al G S o WAL Left gastric nodes
- Hepatic nodes

gastric no

Pancreaticosplenic
nodes NGELEN
et
Pyloric Pancreaticoduodenal |
nodes nodes Pancreaticosplenic nodes

Right gastro-epiploic nodes

© David Kachlik 30.9.2015



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 jed

(1-18)
Tab. 1, Classification of catch
and areas (1-16)

Ylacti

livych kompart td (I-110) =

t lymphatie nodes of the stomach, division into individual compartments (1-111)

Kompartment Cislo ol;luu

Lokalizuce lymfatickyeh uzlin

L

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

LU podél velkébo zakHveas

Suprapylorické LU

Infrapyloriceé LU

OV AN -

-

LU podél a. gastrica sin

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

LU podél a. lenalis

GRER

-
o

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

Obr, 1. Spédové lymfatickd wsliny Zaludiu.
Fig. 1. Catchmeont lymphatic nodes of stomach.

Obr. 2. Spadové Iymfatické uzliny faludku,
Fig. 2. Catchment lymphatic nodes of stomach.

lik

30.9.2015




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 cystlcus et hepatlcus
communis) S




Strevo

« 3 rady — nodi coeliaci, nodi lumbales

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

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

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

— nadoroveé metastazprawae knvdodo jater !



ntermediate Paracolic Principal  Epicolic|
wdas nodes nodes nodes

e

Y J
© David [Kach k3092015
e




Sentinelova uzlina — Patent blue

Sentinel node

APC carrying * —

tumor antigen

© David Kachlik 30.9.2015




¥

* n.l. lumbales
e L2 — vyvoj

* Sourek —n.l.
Inguinales
superficiales

« | zadna punkce !

© DéVld K Nl r‘lk 3D(‘9'~20.J|)Bl MBALES
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Panev )
- n.l. parietales \“y)
— communes s
— externi (obturatorii)
— interni [/,
* gluteales sup.+inf. \ f‘i’iﬂs 112‘:\
* sacrales (rectum, prostata, cervix uteri = it p
vaginae) N
* n.l. viscerales
— paravesicales

— parauterini ¢, paravaginales ¢
— DarareCtaleS © David Kachlik 30.9.2015




Bricho a panev - klinika

© David Kachlik 30.9.2015




Deloha

anatomicke deéleni:
* n.l. lumbales < fundus + corpus

* n.l. iliaci interni (iliaci externi, iliaci communes,
obturatorii) « corpus, iIsthmus + cervix

* n.l. sacrales <« isthmus, cervix

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

klinické déleni: podle nadoru tela a Cipku

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

e cervix utert — n.l. 1liacl int.+ sacrales
© David Kachlik 30.9.2015




n.L iliaci -

n.l iliaci int. -

nl iliaci ext. — — — — — .

f

f
¥
L)
\
——— . ".>"
4{ ‘ { :
\

e e — —

~ — — —n.l. lumbales

- — Vasa ovarica

— — — n.l sacrales

————————— — lig. teres uieri

______ S . inguinales
' superficiales

© David Kachlik 30.9.2015




Nadory Cipku — postizeni uzlin

Distan!
melaslases
27%

Aortic 27% 4 Periaortic

®
.
Common
. Common iliac  31% iliac
Sacral 23% External
"
Hypogastric 31% lliac "¢
Paracervical 31% Obturator
\Extemal iliac 27%
Obturator 27%-[[' ‘Hrparamelnum 77%

w"— Inguinal 8%

© David Kachlik 30.9.2015



Predstojna zlaza; Predstojnice

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

Lymph vessels and
nodes of pelvis

Lymph nodes o - = (-;-s]

\&';7’" - g\} 1

Vas deferens - = ;’;,‘ i 9
Seminal vesicle — (’\ N / /)/ a8
& @ //// f -
’rostate gland — Ry & : | |
L NS €

© David Kachlik 30.9.2015



deep circumflex ileum vessels
external iliac artery and vein

common iliac artery

and vein
obturator nerve

ureter

ena cava

aorta

internal iliac artery

superior gluteal artery

K t3()_999p3=3rior vesical artery
r

Shaded area represents
@ﬁ\) our extended template
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 //\:{1\
— n.l. obturatorii, sacrales

e canalis analis:

- n.l. pararectales + n.|. |
inguinales superficiales :

écr-.h’ ACRAﬁ..«:

© David Kachlik 30.9.2015



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, rit,

pyj/postévacek, vestibulum vaginae, sourek/velké

stydké pysky, dolni predni brisni stena, delozni
rohy

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

— profundi (2-5)

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

— dyméjovy mor (babotifekigRstma moru) © | e




+ hluboké DK - kolektory

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

* povrchové
— 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

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
— profundi {J}

- tibialis ant. + post., fibularis .
— superficiales © David Kachiik 30.9.2015




Vysetreni

* rutinni fyzikalni vysetreni

— krcni, podpazni, triselne uzliny
 lymfadenopatie
 lymfadenitis
lymfedem



Lymfografie
Lymfoscintigrafie




Neopouzdrena mizni tkan

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

 O-MALT (organized mucosa-associated lymphoid
tissue)

— GALT (gut-ALT) = n.l. vGIT
 ,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-AET§ = doini’



Neopouzdrena mizni tkan
(O-MALT)

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

mocCovy mechyr
pochva
spojivka
mlecna zlaza

© David Kachlik 30.9.2015



Nod|
lymphoidel
aggregati
(ilel)
seu
mina Peyer!
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Mandle (Tonsillae)

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

tonsilla

tonsillae tubariae %l\pharyngea

/Gerlachi/ -~ "N, 2
o @
o 4
1
tonsillae 3
palatinae




Anulus lymphoideus pharyngis Waldeyer:

 tonsilla lingualis

— crypta, noduli

— mensi, jedina krypta
tonsilla palatina

— fossulae, cryptae, capsula N
— silné pouzdro }

tonsilla pharyngealis = adenoidni vegetace

i L;\ E

— fossulae, cryptae, noduli ) S

— nejsou krypty, slabsi pouzdro /- |
tonsilla tubaria Gerlachi o
— cryptae " x

\ I N
s G
7 N L g
~ S O\

7 S—————

© David Kachlik 30.9.2015 = 7 |

waldeyer's ring




Tonsilla
palatina

Soft palate

Lymphoid tissue in
soft palate

Intratonsillar cleft

Superior constrictor

External palatine
(‘paratonsillar’) vein

Tonsil

Tonsillar artery

Styloglossus

Lymphoid tissue in
tongue

© David Kachlik 30.9.2015
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Ina

Tons

palat

»

\
')

GOl

drrahmateriumme:
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Tonsilla
pharyngealis

Adenoids . ‘\‘,
w7 | . . A
“" . Posterior
' Pharyngeal
Wall

Adenoid

N B
-

Eustachion
Tube

Opening



Tonsilla tubaria

©drrahmatoriummec
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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, hltanu,
hrtanu

zadné hmatne uzliny na krku, zadna
horeCka ani ubytek vahy

© David Kachlik 30.9.2015



Kazuistika

reseni: paragangliom n. X
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