Mizni uzliny a céevy
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Mizni soustava _;

miza (lympha)

— slozeni podobné plazmeé s
nizkym obsahem bilkovin

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

mizni céva (vas

lymphoideum; miznice)

mizni organy

veskera miza se sbira do zil
(do angulus venosus)

nékde chybi (chrupavka,
rohovka, kostni dren,
placenta) Ci ji nahrazuje jina
tekutina (mozek, oCni koule,
vnitrni ucho...)
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Mizni soustava - funkce

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

navrat extravaskularni tekutiny do
krevniho obehu

transport bilkovin a jinych velkych Castic
do systémoveho obehu

,edukace”(zrani) a mnozeni lymfocytu

prenos lipidu v chylomikronech z tenkého
streva do systemoveho obehu

denni tvorba = asi 60 ml / kg



Mizni vlasecCnice
zacCinaji slepe

— tekutina pouze dovnitr
— navic viry, baktérie, nadorove bunky

sbiraji prebytecny tkanovy mok
zadna lamina basalis

soubezne s venulami
sbiraji se do miznich cév




Mizni vlasecnice v kicich

A7 10. Goblet Cells
Y
klIky tenkého streva '

12, Capillaries

zvlastni usporadani
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Mizni cevy
tenkosténné cevy (sténa tenCi nez u zil)
nesouvisla bazalni lamina

endotel bez péru a bez zonulae occludentes

kotvici filamenta (zvétSené otvory mez|bunkam|
pri otoku okolni tkane) N—

vetsi mnozstvi chlopni
do prubé&hu cév vlozeny mizni uzliny & oo s

gl 13

u hlavnich kmenu dobre vyvinuta tunica media, na
rozdil od tenkeé tunica externa
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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]
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Mizni cévy - usporad

* mizni vlasecCnice = mizni
cévy

» koncetiny (kolektory):
povrchové — hluboké cévy

* organy: pletene
(subkapsularni + hlubokeé)

— mizni kmeny — mizovody

* vlozene mizni uzliny




Mizovody

2 mizovody
— nepravidelne deleni tela

 ductus thoracicus

— pars abdominalis

« cisterna chyli Pecqueti (50%)
— pars thoracia \ O
— pars cervicalis
— arcus d.t.

* ductus lymphaticus dexter
9 kmenu
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. truncus jugularis dx.

vertebral vein internal jugular vein

truncus subclavius sin.

— angulus venosus Pirogovi sin.

terminal l
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Mizni organy
= ziskana (adaptivni, specificka) imunita

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

fur_1kce: 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




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 ’

trabecula atfer
radial sinus
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Mizni uzlina
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Mizni uzlina

capsula — trabeculae
hilum

cortex (+ paracortex)
— retikulinova sit
medulla

konvexni Cast - ,aferentni” (vice
aferentnich miznich cev)

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




Mizni uzlina

STAVBA MiZNi UZLINY = QC xira 2

: parakortikilni zéna

{
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I | mizni cévy a splavy

&Y | . pouzdro a trimce
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Mizni uzlina - HE (x 8)




Mizni uzlina - kura

* vnejSi korova oblast (cortex)
— sinus subcapsularis
— mizni uzliky (noduli lymphoidel)
* 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

contex

meduliary cords
(macrophages
and plasma cells)

medullary sinus

efferent
lymphatic vessel

marginal sinus




Mizni uzlina - HE (x 50)
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Mizni uzlina — krevni a mizni tok

* cevy: ,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

* vas lymphaticum efferens: zrale efektorove
bunky



Mizni uzliny — rozlozeni

* tributarni (spadove) oblasti
* regionalni uzliny
» sentinelova uzlina

» zanety — bolestiva zdureni
* nadory — nebolestiva zdureni
» lymfedém (elenfantiaza)

TNM klasifikace



TNM klasifikace

e tumor
 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

)

4

‘
T3 Tumaor e}{tendsthrough prUStatiC T4 The tumor has Spread or

capsule, bladder neck or seminal attached to tissues nextto the

capsule prostate {other than the seminal
T3a Unilateral extracapsular vesicles).
extension T4a The tumor has spread to the

: neck ofthe bladder, the external
T3b Bilateral extracapsular sphincter (muscles that help contral
extension urination), or the rectum.
T3c Tumorinvades seminal T4b The tumor has spread to
vesicle(s) 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

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



n.l. occipitales
— zardenky
— toxoplasmoza
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n.l. cervicales
— anteriores
— |aterales

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

n.l.c. superficiales

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

* retez podél n. Xl (n.l.
accessorii)

* n.l. supraclaviculares

10
1)
12




. Submentales

. Submandibulares
. pretracheales

. paratracheales

. retropharyngei

— Rouvierova uzlina
o déti, zanét stredousi
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Klinické deleni
uzlin krku

6 kvadrantu

Rebbins, 2061




6 urovni (kvadrantu)

uzlin krku

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

Ib: Ustni a nosni dutina, klize a mékké
tkané stejnostranne stredni Casti obliCeje
I1: Ustni a nosni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan,
priusni zlaza

I11: Gstni dutina, nasopharynx,
oropharynx, laryngopharynx, hrtan
IV: laryngopharynx, hrtan, kréni ¢ast
jicnu

V: nasopharynx + oropharynx

VI: Stitna zlaza, hrtan, kréni ¢ast jicnu



Virchow-Troisier

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

VmcHow-Uruse

— Ductus thorac.
~ _— Klavikula

V. subclavia



Jazyk

4 smery | IR :
n.l. submentales B\ 2/ 4;‘: .
(Spicka) VaNNY &
n.l. N ARONRC /e
submandibulares -\
(okraje téla)
n.l. cervicales

profundi (stred téla
+ koren)

pres stredni Carudo
druhostrannych -~
uzlin |

Obr. 132, MEZNIUZLINY JAZYKA (s¢héma)

I nodi cervicales laterales profunds superiornes

2 nodus tonsillaris (Woodoxa uzlina)
3 1 1



Lymph nodes of the axilla

Axillary vein

Axilla !
az 40 uzlin =
5 skupin

Central
axillary
nodes

Lateral
axillary

i nodes
 apicales i
. C e n t ral e S FuFterior Pectoralis
axillary nodes i

 humerales
* subscapulares T

Lateral / Axillary N(/)des
* pectorales Nodes -y
= 3 N " ﬂ - //
| ! ” > 2 X " < Central Nodes
9| \ o®  .— Interpectoral (Rotter's)
" o, éb\\‘q%:" e Nodes
\{y :‘ .'. |k'. ‘
7! 1 e et |
[ 3 M
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Posterior / Subscapular % I~ '
Nodes nterior / Externa

Mammary Nodes SG-TIBS



MilecCna 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
(interpect.,

MlecCna zlaza ™

supraclaviculares

L

4 kvadranty

2 povrchové pletene: ¥ /

— plexus dermalis ' J J
— plexus subareolaris Sappey! EE

— odtok do n.l. axillares
2 hluboke pletene:
— plexus fascialis

— plexus glandularis

— odlt_ok do povrchovych pleteni i do ostatnich
uzlin

80 % mizy do n.l. axillares
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15
16

17
18

19

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

20 Subareolar plexus

21
22

23

Areolar plexus
Superficial cutaneous plexus
Cutaneous network of the thoracic wall

24 Retinacula of the skin

25

Glandular tissue

26 Sternum



Pectoralis Dettopectoral

minge

To
subsiavian
trunks

Lateral

To mtersal
Woracic
nodes

i
/¢ j\\

Pecloral-
. A .

Posterios To
contralateral
manmicy

gland

Supratrochiear

g

subpenteneal
pleruies

R: Retropectoral route

T: Traaspecioral route

Lateral group
Apical group

Central group Lymph flow

Subscapular group

Mammary
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Pectoral group ——

Dreast

T MO
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Axilarni uzliny - klinika
 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 barvene

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) r

o AN,
X = Valves allow
fluid to flow in
: one dlrecnon
only

,%/@ " ®ADAM

—



Axilarni lymfadenektomie
exenterace axily

Sentinel lymph node biopsy lymphadenectomy



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
3. Zza nervove-cévnim svazkem
— n.l. apicales

axillary :
Iymph
2nd level | nodes

15t level

axillary
vein

Coracoid process

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

— Pectoralis
minor muscle



abdominis dors:i
orsi muscle
muscle (TRAM)




* hluboke
— podél hlubokych cévnich HK - kolekto y
svazku
* povrchove
— priblizne podél povrchovych zil y e
— 3 kmeny 7 S A /

i
« lateralni kolektory A e It "

— do n.l. axillares podél v. cephalica 1] | )‘ W ey
y/ .t 1‘ ‘, ’ 4 1
* medialni kolektory 40, e &
— do n.l. axillares podél v. basilica / /// p f//, \ AN
— cestou vloZené n.l. cubitales spf. 7/ nr \Q \qu’
* predni kolektory 0/ / j// A N
/7 /4 / l' . ‘t |

— do n.l. cubitales podél v. mediaria /77 / A W

antebrachii 7/ W ».«.f,}{

* n.l. brachiales TR
* n.l. cubitales

— n.l. supratrochleares



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 bundie 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
lL.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

vse doprava do truncus
lymphaticus dexter

doleva jen horni 3
segmenty leve plice !

messsssasseses  feaels




ductus ductus ductus - S LUN G
thoracicus lymphaticus deter |7 W s thoracicus
¢ LYMPH
. | DRAINAGE
; : \. R / ;
\
7y o n.l tracheobronchiales sup. dx.
n.l paratracheales

n.L tracheobrenchiales sup. sin.

Pulmonary lymph node '.“ P ' w.

Note that the macrophages
(black dots) are located in
the medulla. = -




Plice

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

* obe plice krome tri levych hornich segmentu I+11, 111
=» 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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Inf. pulmonary
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Chirurgické déleni

B
ZIJEDNODUSENE ROZDELEN! respektujict
souvisiost zadniho mediastina

modte / zadnl mediastinum

Hutd a oran2ové / ptedni mediastinum

Huté / piedni horni mediastinum

orantové / pledni dolnl mediastinum

m / membrana bronchopernicardiaca

- =~-F-m

Anatomické déleni

_--_‘__m

i 2

PROSTORY MEDIASTINA A MOZNOST SIRENI
INFEKCE (schéma)

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

omnzové / pfedni medisstinum

Cervend / stfednl mediastinum

modte / zadnl 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. +
naratracheales




Bricho

 zacatek ductus thoracicus (cisterna chyli)
— L1, mezi crura diaphragmatis ) ' ~ o

» n.l. parietales

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

—n.l. lumbales intermedil o -
—n.l. lumbales dextri S el
* n.l. cavales lat., precavales, retrocavales 4‘% :J;--
= ,paraaortalni uzliny* "?55 a'!
— n.l. phrenici inf., epigastrici inf. SL? ;

1



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

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

— pancreatici, splenici

— hepatici

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

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

— mesenterici Inf. (sigmoidel, rectales sup.)




Vmcrow-Uruse

= Ductus thorac.
S = Klavikula

Zaludek
* 5 skupin regionalnich uzlin WY R
—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 téci do n.l.
supraclaviculares sin. (Virchowovy-
Troisierovy uzliny) — vievo !




Zaludek

Right g . Paracardial nodes
BUMD-SpneS & vl N7 s Left gastric nodes
/ Hepatic nodes

gastric no

Pancreaticosplenic
nodes
Pyloric Pancreaticoduodenal
nodes nodes Pancreaticosplenic nodes

Right gastro-epiploic nodes



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) g 2




Strevo

« 3 rady — nodi coeliaci, nodi lumbales

» tenké strevo
— n.l. juxtaintestinales (pri stené streva)
— (n.l. Intermedii)

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

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

— nadoroveé metastazy rovnez krvi do jater!



ntermediate Paracolic Principal Epicolic)
wodas nodes nodes nodes




Sentinelova uzlina — Patent blue

Sentinel node

APC carrying # —

tumor antigen




 n.l. lumbales
L2 — vyvoj

* Sourek —n.l.
Inguinales
superficiales

« | zadna punkce !

Ohr. 135 NODI ILIACT EXTERNI ET NODI LUMBALES
| mode inguinales superficiales <1 profumdi
2 oads tliach extemi
3 wods iliaci communes
4 poidi lumbales

<

mizns kolektoey 2 varleie / ovana, pdoucs podé! vasa resticuld
ra - ovarica do noddi lumbales

6 noli coclmacs

T odioh mizy costos truncus lumbalis do cisseraa chyli

N odioh mizy ceston trancus lumbalis do cisterma chyli



Panev S
[N~
: o @
» n.l. parietales )
— communes s
— externi (obturatorii)
— interni VS
- o
* gluteales sup.+inf. N N\
] . ‘ ’l’i‘f’a = = ;n' !
* sacrales (rectum, prostata, cervix uter “-;‘D:‘{ug p
vaginae) g i
* n.l. viscerales
— paravesicales

— parauterini ¢, paravaginales ¢
— pararectales




Bricho a panev - klinika

 lymfografie
« paraaortalni lymfadenekomie

* panevni lymfadenektomie
— klasicka (otevrena) cesta
— laparoskopicka




Deloha

anatomickéeé deleni:
* n.l. lumbales < fundus + corpus

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

* n.l. sacrales «— isthmus, cervix

* n.l. inguinales superficiales «— margines + cornua
(ojedinele!)
klinické déleni: podle nadordu téla a cipku

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

e cervix utert = n.l. iliaci int.+ sacrales




|

n.l iliaci int. -~ — — — —

nl iliaci ext. — — — — — =

vy

i & Vo,
| MY 3
' - L}
: s !
: '.; -
. L )
i
I - Oy
n.l iliaci - — — — SEE S .
B\ T A ]
l\ et
\ - '

Déloha

— ~ — — n.l lumbales

- — Vasa ovarica

n.l inguinales
superficiales




Nadory Cipku — postizeni uzlin

Distant
melaslases
27%

Aortic 27% 4

®-- Common iliac  31%
Sacral 23%

Hypogastric 31%

ﬂ\Extemal iliac 27%

Obturator 27%i \ @ 3" Paramelrium 77%

W.’— Inguinal 8%

L X
Paracervical 31%

Common
iliac
External _
iliac

Obturator

Periaortic



Predstojna zlaza; Predstojnice

 n.l. 1llaci int. + ext.
* n.l. sacrales

Lymph vessels and
nodes of pelvis

Lymph nodes = ,, -t /‘Q B

(| :

) ',

Vas deferens

Seminal vesicle —

’rostate gland




Konecnik a rit

« ampulla

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

— aboralni Cast: — n.l.
pararectales — n.l. iliaci interni

— n.l. obturatoril, sacrales
e canalis analis:

— n.l. pararectales + n.l.
Inguinales superficiales

JOHN ACRA!ﬁ—» —jQ
C\\




Trislo I
* n.l. Inguinales _’Sl:'l /A
— trigonum inguinales + fossa iliopectinea ' | |
— 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

stydke pysky, dolni predni brisni sténa, delozni
rohy

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

— profundi (2-5)

» Cloqguetova-Rosenmullerova uzlina — nodus
proximalis uvnitr lacuna vasorum (CLOVAN)

— dymeéjovy mor (bubonicka forma moru) ©




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

* povrchove
— priblizne 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 T

+ hluboké DK - kolektory

podél pfitoku 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 vysSetreni

— krcCni, podpazni, triselne uzliny
» lymfadenopatie
 lymfadenitis
* lymfedem
— nador, pooperacni, ruze (erysipel), filarioza
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Lymfografie
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Neopouzdrena mizni tkan

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

 O-MALT (organized mucosa-associated lymphoid
tissue)

— GALT (gQut-ALT) = n.l. v GIT
 ,stfevo je nejvetsi imunitni organ”
* nodi lymphoidei solitarii
* nodi lymphoidei aggregati
+ agmina Peyeri — kyCelnik
+ 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

mocovy mechyr
pochva
spojivka
mlécCna zlaza




Mandle (Tonsillae)

* agregace castecné opouzdrene lymfaticke
tkane pod epitelem
» cetneé mizni uzliky se zarodecnymi centry

tonsilla
tonsillae tubariae 221 pharyngea

/Gerlachi/ P N, 2
0 4
: )

|

tonsillae 3
palatinae

tonsilla lingualis



Anulus lymphoideus pharyngis Waldeyeri

tonsilla lingualis

— crypta, noduli

— mensi, jedina Kkrypta
tonsilla palatina

— fossulae, cryptae, capsula | |
— silné pouzdro \gﬂ
tonsilla pharyngealis = adenoidni vege;aCe
— fossulae, cryptae, noduli !

tonsilla tubaria Gerlachi
— Cryptae




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



Brzlik - historie

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

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

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

* 1974 - John Caffey:

— ,nejvice chyb, které jsem vidél, nevzniklo kvuli
neznalosti nékterych chorob, nybrz kvuli
neznalosti normalniho vzezreni”




Brzlik (Thymus)

lymfoepitelovy organ 7
prvotni mizni organ "
lobus dx. et sin.
lobuli, cortex, medulla
(lobuli thymici accessorii)

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

pozustatky jsou patrné i ve stari



rﬂ falnm

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 I S e S S e 16 g (10_35 g)

e postupna involuce od
puberty

* po 50. roce ndhrada  ”
tukovou tkani (6-15q9) .




Brzlik (Thymus)

* mediastinum superius (1. vrstva)
* obalen mediastinalnim vazivem

S Thyroid gland

Left common
— carotid a riery
Left internal
Jugular rein

Trachea -
Thyroid veing — 7§
/78

Right vagus — -

) , L e Y Left subclavian vessels
Superior vend cave | b8

—_—t
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Brzlik - cévni zasobeni

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

 nefenestrované vilasecnice

« hematothymicka bariéra Thvnl?ﬂe Epithelio-reticular cells

= claustrum haematothymicum

— kara

— endotel vlasecCnic

— bazalni lamina vlasecCnic (+ pfip. pericyty)
— vazivova vrstviCka (+ makrofagy)

— bazalni lamina retikularnich bunék

— retikularni bunky

Capillary endothelium



Brzlik - vyvo

* ventralni vybezek 3. (a
4.) zaberni vychlipky

* mediokaudalni sestup
(4.-7. tyden)

« proliferace endodermu .o

parathyroid gland

« 10. tyden: e
osidleni kmenovymi e
bunkami (lymfocyty) z =~ ™
krevnich ostruvku,

Accessory

thymic tissue
y O/
)
H

K "7’”'
;ml” Thyroid
cartilage

Superior
parathyroid

jater 1 kostni drene o rrshoss
* Zmezenchymu vrust
vazivovych sept B o

Body of sternum



Brzlik - stavba

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




Brzlik

HE
(x 15)







Brzlik - histofyziologie

,thymicka 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



Slezina (splen, lien)

tunica serosa (peritoneum)
capsula (tunica fibrosa)

facies
— diaphragmatica O

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

margo inferior + superior (drive“margo
crenatus”)

hilum splenicum (medialne)

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)

délka 10-13 cm:; sirka 6-8 cm:; tloustka 4 cm
hmotnost zavisi na stupni napine krvi

4 140-160 g/ @ 120-150 g

hmotnost 200 g jeste neni patologicka

lig. splenorenale, gastrosplenicum,
splenocolicum, phrenicosplenicum

splen accessorius (= spleniculus)
4-6 segmenty



Slezina — poloha a syntopie

intraperitonealni organ
leveé hypochondrium
4 cm lateralne od medioklavikularni cary
9.-11. zebro, osa podél 10. zebra
normalné nehmatna

bursa omentalis Y
cavitas pleuralis L V

__levaledvina

~ pankreas

™ Zaludek



Slezina — poloha a syntopie




Slezina - stavba

* vazivove pouzdro (kolagenni vazivo)
— spore hladke svalove bunky
— prekryto serozou (krome hilu)
— vysila vazivova septa (trabeculae splenicae)
* pulpa splenica
— pulpa alba
e zona marginalis
* noduli lymphoidei splenici
— pulpa rubra
* Billrothovy provazce

e retikularni vazivo



Slezina - charakteristika

druhotny mizni organ
nejvetsi lymfoidni organ
imunologicky filtr krve

— odstranovani mikroorganizmu

kKrevni ,hrbitov”
zasobarna krve
za vyvoje misto tvorby Cervenych krvinek
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Slezina - cévni zasobeni

 truncus coeliacus — a. splenica — rr. splenici — aa.
trabeculares — arteriolae vaginatae pulpae albae
— v periarterialni lymfatické pochvé (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 Cervené pulpé€)
— otevieny x uzavieny obéh
— protahlé endoteloveé bunky, stérbiny, prerusovana bazalni lamina

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



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)




Slezina - Cervena pulpa

* Billrothovy provazce (chordae splenicae)
— bunky mezi sinusoidami
— lymfocyty, makrofagy, erytrocyty
— retikularni vlakna (fibrae reticulares anulares) -
obrucCovité usporadana
* krevni sinusy

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

— vazany na retikularni viakna
— spatium intersinusoideum splenicum



Slezina - histofyziologie

* imunitni funkce lymfocytu

 destrukce erytrocytu



Slezina - klinicky vyznam

splenomegalie (virova mononukleoza, jaterni
choroby, lymfomy a leukémie)

hypersplenizmus
dvojdoba ruptura sleziny
— urazy bricha
splenektomie

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

— nutnost oCkovani
srpkovita anemie
trombocytopénie



443.0 Splenomegalia /“"\ MAR a
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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. mésici - hematopoéza
* od 2. mesice - tvorba bilé slozky



Slezina — vyvojove vady

asplenia

conjunctio splenogonadalis,
splenopancreatica

lobulatio splenis
nodulus splenicus accessorius

PO
SP
Zda
SP

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

en migrans



Splen
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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



