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1. Uvod

Prvni popis karcinomu prsu se dochoval z nalezli ve starém Egypté z roku
1600 pred Kristem. AvSak az do konce 19. stoleti byl karcinom prsu stale chapan
jako lokalni onemocnéni. Teprve od tricatych let 20. stoleti se datuji prace, které
popiraji teorii karcinomu prsu jako lokaini nemoci a onemocnéni zacina byt
povazovano za systémoveé s prevazné lymfogenni progresi. Teorii o vzniku
nadoru z epitelovych bunék prsu vyslovil az v roce 1940 Virchow. Tyto hypotézy
potvrdilo mnoho srovnavacich i experimentalnich studii v Sedesatych letech 20.
stoleti.

Jedinou |éCebnou modalitou byla v minulosti radikalni chirurgicka exstirpace
tumoru a pfilehlych tkani, ktera rostla az do tzv. ,rozSifené radikalni
mastektomie” die Halsteda (1882). Mené radikalni operaci, tzv. modifikovanou
radikalni mastektomii, ktera Setfi velky prsni sval, proved| poprvé vroce 1948
Patey. Dal§i vyvoj ozafovacich technik a pfistrojd umoznil zavedeni tzv. prs
Setficich (konzervativnich) vykond. Tyto konzervativni vykony provadéné za
pfesné definovanych podminek maji stejné intervaly preziti jako modifikovana
nebo rozsirena radikalni mastektomie (1,2,3).

Karcinom prsu je povazovan za hormonalné dependentni nador od roku
1896, kdy byla prokazana regrese metastatického karcinomu prsu po
oboustranne ovarektomii (kastraci) (4). V roce 1967 se objevily prvni zpravy o

metodice stanoveni obsahu estrogenovych receptori (ER) ve tkani nadoru prsu



(5). Tento poznatek zacal byt pozdéji vyuzivan k adjuvantni hormonaini [éCbé
karcinomu prsu, kdyz na zacCatku sedmdesatych let byl do léCebné praxe
zaveden antiestrogenni pripravek tamoxifen. Jeho uc€inek na estrogenovy
receptor se sklada ze dvou aktivacnich funkci (AF1 a AF2). Tamoxifen inhibuje
pouze aktivitu AF2, ale nema vliv na aktivitu AF1. Toto je zifejmé pfi¢inou, pro¢
tamoxifen v nékterych tkanich plsobi jako antiestrogen a v jinych jako estrogen
(6). Cisté antiestrogeny totiz inhibuji obé& aktivaéni funkce.

Karcinom prsu je zplsoben zménou vlastnosti genetického materialu
somatickych bunék, ktera ma za nasledek deregulaci buné&ného déleni a
normalniho vyvoje tkané. Rist invazivniho nadoru je vysledkem mnoha
genetickych zmén, mutaci nebo ztrat (deleci) specifického genetického materialu
bunky. Predpokladem pro vyvoj karcinomu prsu je aktivace a amplifikace
specifickych genovych soubori — onkogentl, nadmérna a aberantni syntéza
(overexprese) rustovych faktorl a jejich receptorl se ztratou kontrolnich
mechanismi (apoptdza). Vyznamnou genetickou aberaci pfi vyvoji karcinomu
prsu predstavuje ztrata funkce antiproliferaénich mechanisml — tumor
supresorickych gend.

Karcinom vznika pravdépodobné z jedné bunky, ktera se adaptuje na lokalni
prostfedi v procesu své klonalni evoluce. Na rozdil od normalnich bunék
ziskavaji nadorové burnky ristovou vyhodu, jejich rust se vymyka kontrole a
ztraceji své specializované vlastnosti. Dosud neni zcela objasnéno, proC se
vysoka incidence karcinomu mlé¢né Zlazy vyskytuje mezi savci jen u nékolika

ZivoCisnych druhll (mys, krysa, kie€ek, pes a Clovék).



Klasicka teorie kancerogeneze predpoklada pfitomnost hyperplastickeho
procesu duktalniho epitelu prsu, ktery je typicky polyklonalni. Ziskanim urcité
mutace dochazi zjednoho bunéfného klonu k vyvoji neoplazie, ktera je na
zacCatku sveho vyvoje monoklonalni. Jednou poruseny genom bunky ztraci svou
stabilitu a vysledkem je dal§i sekvence mutaci v priubé&hu déleni bunék daného
klonu. Vétsina poruch replikace DNA a mutaci neni slucitelna se zivotem burky,
ktera je mechanismem apoptdézy eliminovana. Nékteré bunky vSak mohou
eliminaci uniknout (mechanismy apoptdzy téz starnou), bunka preziva s urcitou
fadou mutaci, které je zapotfebi k ziskani invazivniho a metastatického ristu. Jiz
vyvinuté neoplazie jsou dlsledkem dalSich genetickych defektli a mutaci opét
typicky polyklonalni.

Karcinom prsu je v soucasné dobé& povazovan za genetickou aberaci
somatickych bunék, kterou ziskavaji mnohoCetnymi mutacemi v priibéhu své
klonalni expanze a vysledkem je nekontrolovany invazivni a metastaticky rist.
Pfes pokroky v genetickém vyzkumu, objeveni onkogen(l, tumor supresorickych
gend, hormonalnich a rlstovych faktorll a jejich ulohy v fizeni proliferace
normalni a nadorové tkané zlistava pfi¢ina tohoto onemocnéni nejasna. Stale je
proto nutno hledat nové markery, které by pomohly zpfesnit diagnostiku
karcinomu prsu jiz v Casnych stadiich, nejlépe formou screeningu. Optimalizaci
leCebného rezimu by mohla v budoucnu napomoci kombinace soucasné terapie

s imunoterapii.



2. Cil prace

Vyhledani novych prognostickych a rizikovych markerli u pacientek s
operabilnim karcinomem prsu a u pacientek se zvySenym rizikem vzniku tohoto
onemocnéni, zejména pak zmapovani jejich imunitni odpovédi vySetienim
plasmatickych hladin TGF- 3 1 a buné&né imunity.

VVyhodnoceni korelace nalezenych hodnot s rozsahem onemocnéni a
ostatnimi prognostickymi markery (vék, velikost primarniho tumoru, postizeni
sentinelové lymfatické uzliny, hladiny tumorovych markerd CA 15-3 a CEA,
pozitivita/negativita estrogenovych a progesteronovych receptorli, exprese c-

erb-B2, exprese p53 a mitotického indexu Ki67).

Pracovni hypotézy

1. U pacientek s karcinomem prsu predpokladame vyssi hladiny TGF- 1
v porovnani se zdravymi kontrolami.

2. U pacientek s karcinomem prsu s pozitivni sentinelovou lymfatickou
uzlinou predpokladame vy$8i hladiny TGF- B1 v porovnani s pacientkami
s karcinomem prsu s negativni sentinelovou lymfatickou uzlinou.

3. Ve skupiné pacientek s karcinomem prsu predpokladame odchylky
v percentualnim zastoupeni v jednotlivych subpopulacich lymfocytli, snizeni

poCtu a poruchy maturace dendritickych bunék
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3. Prehled problematiky

3.1. Chirurgicka Ié€ba karcinomu prsu

Karcinom prsu je druhym nej¢astéjSim malignim nadorem u Zen a jeho
incidence v rozvinutych zemich svéta stale stoupa (7). Pod touto diagnézou se
rozumi skupina malignich epitelidlnich nador(i s invazivnim ristem do okolni
tkané a tendenci k metastazovani prevazné lymfogenni cestou. Histologicky jsou
to nejcastéji adenokarcinomy vychazejici z terminalni duktulo-lobularni jednotky
prsni zlazy (8). Incidence onemocnéni ma rostouci trend (Graf 1), nicméné
mortalita je od roku 1995 prakticky stacionarni (Graf 2). Vzhledem k tomu, Ze
v Ceskeé republice bylo v zafi roku 2002 zavedeno screeningové mamografické
vySetieni u Zen ve véku mezi 45 - 69 lety, je pravdépodobné, Ze bude stoupat

zachyt karcinomu prsu v ¢asnych stadiich.

Graf 1: Vyvoj incidence karcinomu prsu (po&et na 100 000 obyvatel, UZIS 2004)
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Graf 2: Vyvoj mortality na karcinom prsu (po¢et na 100 000 obyvatel, UZIS 2004)
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Chirurgicka lécba je indikovana jako primarni u karcinomu( prsu stadia /11
Velikost nadoru nad 5 cm vétSinou nepfedstavuje technickou inoperabilitu, aviak
z hlediska prognozy nemoci je vyhodnéjsi zahajit IéCbu chemoterapii. Rovnéz u
inflamatornino karcinomu je indikovana primarné onkologicka Ié¢ba. Na
neoadjuvantni chemoterapii u primarné operabilnich malych karcinomi prsu neni
zatim jednotny nézor. Totéz plati pro koncept konzervativniho, tj. prs Setficiho,
vykonu po neoadjuvantni chemoterapii, ktera ,zmensi“ plvodné velky nador na
velikost jiZ vhodnou pro lumpektomii. U vzdalenych (systémovych) metastaz je
vétsinou chirurgicka lé€ba jiz kontraindikovana.

Z hlediska operacni lécby zlstava standardem radikalni modifikovana
mastektomie (RMM), ktera predstavuje sneseni prsu v€etné pektoralni fascie a
axilarnich lymfatickych uzlin vrozsahu I. a Il. etaze. Prosta mastektomie

(mastectomia simplex), tj. odstranéni prsu bez axilarni lymfadenektomie, se

13



pouziva v nékterych pfipadech rozsahlého intraduktalniho karcinomu nebo
invazivniho karcinomu, napf. u starych zen s invazivnim karcinomem, které maji
klinicky negativni nalez v axile a kontraindikaci chemoterapie.

Druhou mozZnosti je prs Setfici vykon, segmentektomie (BC), ktery
odstranuje tumor slemem okolni zdravé tkané. Vtomto pfipadé je axilarni
lymfadenektomie provadéna ze separatni incize v pfedni axilarni linii.

Rozvoj konzervativni chirurgie nadorll prsu v sedmdesatych letech
minulého stoleti nastal na zakladé vysledk( klinickych pokus( ve Spojenych
statech a Italii, které prokazaly, ze interval preziti po radikalni mastektomii,
modifikované radikalni mastektomii a po konzervativhim vykonu v prsu je
shodny. V pfipadé BC musi nasledovat adekvatni radioterapie prsu k profylaxi
lokalni recidivy, pficemz onkologicka bezpecénost tohoto postupu byla prokazana

nékolika vyznamnymi studiemi (9,10,11).
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3.2. Vyznam postizeni lymfatickych uzlin

V soucasné dobé se zlepSuje diagnostika casnych stadii karcinomu prsu a
po zavedeni mamografickeho screeningu v nasi republice vroce 2002
pozorujeme dalSi vzestup jejich incidence. Stoupa tedy mnozstvi pacientek
s malymi, primarné dobrfe operabilnimi tumory, které by prakticky nemély mit
metastazy (12,13). Stav regionalnich Ilymfatickych wuzlin je totiz jednim
z vedoucich a nezavislych prognostickych faktorli karcinomu prsu pro uréeni
prognozy a strategie dalsi [&Cby (14,15).

Primérna frekvence desetiletého preziti pfi negativnim nalezu nadoru v
lymfatickych uzlinach (LU) bez ohledu na velikost tumoru se pohybuje okolo
75%. Primérné péti a desetileté preziti pfi postizeni jedné az tii LU je 62%, resp.
38% a pri postizeni ¢tyf a vice LU klesa na 32%, resp.13%. Vyskytuje-li se
metastaza jen v jedné lymfatické uzliné je procento preziti o malo nizSi nez pfi
negativnim nalezu v LU. Je-li postizena jedna LU vétSi nez 2 cm pak je prognéza
podobna jako pfi postizeni tfi a vice LU. PFi negativité LU a velikosti nadoru pod
1 cm je frekvence desetiletého intervalu bez recidivy 91% a dvacetiletého
intervalu bez recidivy 88%. Nador velikosti 1-2 cm bez postizeni LU ma frekvenci
desetiletého intervalu bez recidivy 83% a dvacetiletého intervalu bez recidivy
79%.

Axilarni uzliny rozdélujeme do tfi Grovni podle jejich umisténi ve vztahu k

musculus pectoralis minor (Obrazek 1).
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Obr. 1: Anatomické zobrazeni 3 skupin axilarnich lymfatickych uzlin
I. uroven: uzliny lateralné od m. pectoralis minor
II. uroven: uzliny za m. pectoralis minor

[Il. uroven: uzliny medialné od m. pectoralis minor
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Nezbytnost odstranéni regionalnich lymfatickych uzlin u karcinomu prsu
byla prokazana nékolika studiemi. Podle postizeni lymfatickych uzlin zafazujeme
onemocnéni do stadia podle TNM klasifikace (Tabulka 3, str. 44).

Standardnim vykonem u operabilniho karcinomu prsu je axilarni
lymfadenektomie (ALND - axillary lymph node dissection) vI. a Il. etazi
s minimalnim ziskem 10 lymfatickych uzlin (LU) (16). Vykony ve tieti etazi byly jiz
na zakladé klinickych studii na vétdiné pracovist opustény. Bylo prokazano, ze
odstranéni a histologické vySetieni uzlin urovné |, Il dostacuje pro nalezité
zarazeni do TNM stadia, kdy riziko vyskytu metastazy, ktera by ,preskocila“ nizsi
uroven je 1,3 - 10 % pro uroven |, ale jen 0,2 - 0,4 % pro uroven Il (8).
Odstranéni vnitinich mamarnich uzlin neovliviiuje celkové preziti pacientek, ani
neméni strategii IéCby, a proto k nému nepfistupujeme (17,18).

V pfipadé postizeni lymfatickych uzlin metastazami (oznacujeme je jako
pozitivni uzliny) je nasledné indikovana chemoterapie (pfi nalezu aspon jedné
pozitivni uzliny) nebo chemoterapie a radioterapie axily (pfi nalezu 4 a vice
pozitivnich lymfatickych uzlin) (19).

Vliv vlastniho odstranéni lymfatickych uzlin na celkové preziti pacientky

nebyl prokazan (Tabulka 1, str. 18) (7,20,21).
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Tab. 1: Porovnani jednotlivych léebnych postupl s nebo bez odstranéni
axilarnich lymfatickych uzlin z hlediska celkoveho preziti
doba

sledovani| lééebné modality
(roky)

mastektomie vs mastektomie+ALND/RT

celkové statisticka
preziti (%) |signifikance

pocet | stadium

metoda/autor pac. TNM

Cleveland 184 | 5 M vs RMM 79 x 66 ne
Groote
95 [ 25 RMM vs M 71 x 65 ne
Schuur
NSABP B-04 11079 NO 25 RMvs Mvs M+RT |25x26 x 19 ne
CancerRes. |
2243 LI 18 M+RT vs M 72 x 69 ne
Camp.
Manchester
714 | 10 M vs M+RT 55 x62 ne
trial
308 1] 10 RM vs M+RT 35x 31 ne

BC vs BC+ALND/RT

Yale 955 LI 12 BC +/- ALND +/- RT ne
Institute Curie | 332 LIl 15 BC + RT 65

Guys hospital | 258 LI 20 RMvs BC+RT anou T2
Edinburgh 498 12 RM vs M+RT 55 x 45 ano
Overgaard 1708 RM+RT vs RM 54 x 45 ano

RMM - radikalni modifikovana mastektomie

RT - radioterapie

M - mastektomie

ALND - axilarni lymfadenektomie

BC - prs zachovavajici operace - segmentektomie

Ve svété viak stoupa pocet pracovist, ktera pfijala a v praxi aplikuje novy
moderni koncept v chirurgii axily - ,patient friendly surgery“. Maximalniho Setreni
zdravé tkané a minimalizace pooperacnich komplikaci je dosazeno
sofistikovanou detekci a histologickym vySetfenim pouze tzv. sentinelové
lymfatické uzliny (SLNB - sentinel lymph node biopsy) (22,23,24). Sentinelova
uzlina je spadova uzlina, ktera je jako prvni postizena §ifenim nadorového

procesu. lIdentifikaci sentinelové uzliny lze provést scintigraficky pomoci
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radiokoloidu technecia (**"Tc) (Obr. 6, str. 74 a Obr. 9, str. 75) (25) nebo pomoci

lymfotropni latky ,blue dye“ (Obr. 7, str. 74) (26). Béhem operace je sentinelova

uzlina (Obr. 8, str. 75) odeslana na peroperacni histologicke vySetieni. Pokud je

tato uzlina pfi peroperacnim vySetieni zmrazeného fezu (,frozen section®)

shledana negativni, tj. bez metastaz, chirurg nepokracuje v dalsi disekci axily. V

piipadé postizeni uzliny (Obr. 10, str. 76) operace pokracuje odstranénim

axilarnich lymfatickych uzlin urovné | a Il. Shoda spravného zarazeni do TNM

stadia pomoci této metody byla prokazana nékolika studiemi (Tabulka 2) (27).

Tab. 2: Prehled metod pouzitych pro detekci spadove uzliny

metoda/ rok | poget uspéénoz‘.t i‘;’;zeltt;::? NPH nf:g;(ii':/fa PPH | pocet p:(:"::t
autor detekce (%) (%) (%) (%) (%) LU LU (%)
BLUE DYE

Giulliano 1994 | 174 66 88 94 11,9 96 1,8 38
Nos 2003 | 324 86 89 95 11 96

SCINTIGRAFIE

Krag 1998 | 443 93 89 96 11,4 97

Veronesi 1999 376 99 93 94 6,7 97 1,4 41
Mariani 2000 | 197 97 86 92 13,7 95

KOMBINOVANE

Morrow 1999 139 86 97 96 1,9 43
Veronesi 2003 257 91 95 8,8 97

McMasters | 2000 | 562 90 94 98 58 98

Tafra 2001 | 529 87 87 95 13 96

NPH - negativni prediktivni hodnota
PPH - pozitivni prediktivni hodnota

LU - lymfaticke uzliny
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Klasickeé definitivni histopatologické vysetieni disekovanych uzlin vychazi
znékolika fezlli obarvenych hematoxylin-eosinem. VétSina  pacientek
s negativitou regionalnich lymfatickych uzlin (tzn. bez nalezu Sifeni primarniho
tumoru) mulze byt efektivné léCena kombinaci konzervativniho - prs
zachovavajiciho — chirurgického vykonu a radioterapie.

Av8ak u 1-3% Zen s negativitou SLNB dle tohoto standardniho vySetreni
dochazi do 5 let k lokalni recidivé (28,29,30).

Kritéria, z nichz v soucasnosti vychazeji indikace [éCby, jsou velikost
primarniho tumoru, stav regionalnich lymfatickych uzlin, histologicky typ nadoru,
grade nadorovych bunék, stav hormonalnich receptor(i. Podle téchto kritérii v§ak
dosud nelze zcela presné stanovit progndézu onemocnéni. Proto se v souCasné
dobé stale hiedaji nové markery, které by co nejdfive objektivné pomohly urcit
Uplny rozsah onemocnéni, naplanovat adekvatni terapii a monitorovat uspé&snost

jeji aplikace.
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3.3. Komplikace chirurgické lé¢by karcinomu prsu

Diky Casnéjsi diagndze a ucinnéjsi terapii se v posledni dobé prodiuzuje
celkové preziti pacientek s timto zhoubnym onemocnénim. To obraci zvySenou
pozornost na kvalitu zivota Zen po operaci (31).

Komplikace chirurgické 1éCby karcinomu prsu lze dle ¢asového kriteria

vzniku rozdélit na ¢asné a pozdni.

3.3.1.  Casné komplikace

Mezi cCasné komplikace, které bezprostfedné souvisi s technikou a
rozsahem operace, hemostazou a dodrzeni aseptickych kautel, lze zaradit
pooperacni krvaceni, hematom a serom (lymfocysta) v operacni rané a hnisave
kompilikace, a to bud primarni ¢i sekundarni (32,33).
3.3.1.1. Krvaceni

Rozvoj ¢asného pooperacniho krvaceni zavisi na peclivé hemostaze
v priibéhu celého operaéniho vykonu a téZ na rozsahu operaéniho vykonu. Cim
vétsi je radikalita opera¢niho vykonu, tim je vétsi riziko vzniku krvacivé
komplikace (34).
3.3.1.2. Serom

Bezprostfedné po vykonu béhem prvnich dnii a tydn(i se rozviji lymfocysta
— serom, zejména po radikalnich operacich v disekované oblasti axily, ktery je
pritomen u 100% pacientek. U ¢asti pacientek je nutno jej punktovat a odsavat, a
to nékdy i opakované, vétsinou vdak do jednoho mésice po operaci spontanné

odezni (35).
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3.3.1.3. Hnisavé komplikace

Hnisavé infekce v operacni rané vznikaji primarné ¢&i sekundarné.
Primarné vznikaji tehdy, jestlize je rana infikovana pfi operaci sameé. Klinicky se
tato komplikace projevuje klasickymi pfiznaky zanétu obvykle 4. - 7. den po
operaci s priilbéhem odpovidajicim stavu organismu a virulenci infekéniho agens.
Okoli sutury je erytematosni, infiltrované, bolestivé spontanné i palpacné,
projevuje se celkové sub- az febriliemi. Jakmile dojde ke kolikvaci tkané, vytvori
se absces s fluktuaci. V tom pfipadé je nutno purulentni obsah evakuovat,
opakované provadét vyplachy peroxidem vodiku a abscesovou kavitu drénovat.

Sekundarné vznika hnisavy proces infekci hematomu v operacni rané.
Infekce je do hematomu zanesena pfi prevazu €i pronika per continuitatem
z okolni tkané. Klinické projevy, priilbéh a o$etieni jsou totozné jako u abscesu
vzniklého primarné (36).

Prevenci vzniku infekce operali rany je pecliva hemostaza, pfisné

dodrzeni aseptickych kautel, chranéné koagulum a drenaz operaéniho pole (37).

3.3.2. Pozdni komplikace

Mezi pozdni komplikace chirurgické lIéEby karcinomu prsu Fadime lymfedém,
fantom a fantomovou bolest, pooperacni neuralgii charakteru interkostobrachialni
neuropatie a poruchy hybnosti ramenniho kloubu (KRBS - komplexni regionalni

bolestivy syndrom, syndrom tzv. ,zamrzlého ramene*).
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3.3.21. Lymfedém

NejzavaznéjSi pozdni komplikaci po operaci pro zhoubny nador prsu u zen
podstupujicich  radikalni operaci doprovazenou odstranénim axilarnich
lymfatickych uzlin je lymfedém (Obrazek 11, str. 76).

Lymfedem predstavuje abnormalni nahromadéni tkanového moku
v intersticiu. Lymfedém byl poprvé jako pooperacni komplikace popsan slavnym
chirurgem W. Halsteadem v roce 1921 (38). Problematika pooperacniho otoku
horni koncCetiny byla vdak donedavna relativhé podcenovana. Jeho diagnostika je
obtizna pro pozvolny rozvoj lymfedému a problematicka je nékdy navaznost
jednotlivych €asti Ié€by pacientek. Vétsina z nich je totiz dispenzarizovana na
onkologickych pracovistich a jen mala ¢ast na pracovisti, které provadélo vlastni
operacni vykon, a které by tak mohlo lépe sledovat dlouhodobé komplikace
chirurgicke lécby.

Etiologicky se na objemu vytvofené lymfy podili nékolik faktor(, a to zejména
hydrostaticky tlak krve v kapilarach, onkoticky tlak, celkovy objem extracelularni
tekutiny, dilatace arteriol a konstrikce venul, gravitacni hydrostaticky tlak,
pritomnost extracelularnich osmoticky aktivnich metaboliti, permeabilita kapilar.

Podle pric¢iny vedouci k nahromadéni ECT rozdélujeme Ilymfedém na
primarni, ktery je vrozeny a je dlsledkem poruchy vnitiniho prostredi ¢i
regulacnich mechanizm( a sekundarni, ktery vznika plisobenim zevnich faktor(
(39).

Etiologie sekundarniho lymfedému je komplexni. Dosavadni teorie, podie

ktere byl stupen lymfedému primo zavisly na extracelularni koncentraci bilkoviny,
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byla nahrazena teorii novou, kdy anglicti autofi dokazali analyzou aspirované
extracelularni tekutiny, Ze naopak ¢&im je nizsi koncentrace bilkovin, tim
zavaznéjsi je lymfedém (40). Pro rozvoj lymfedému je zasadni nejen mechanické
preruSeni lymfatickych cév odstranénim Iymfatickych uzlin pfi operaci, ale i
porucha inervace artérii a vén, coZ vede ke zvySeni mistniho hydrostatického
tlaku a tim k hromadéni intersticialni tekutiny (41). V oblasti po operaci se v
dusledku reparaénich zmén zmnozuje pocet kapilar (angiogeneze), ¢imz se
zvétSuje filtracni plocha (42). Mezi dalSi faktory, které pfispivaji ke vzniku
lymfedému patfi radioterapie axilarnich uzlin, vznik pooperac¢niho hematomu,
poruchy hojeni rany, proristani nadoru do axily a infekce horni koncetiny. Ke
zvySenemu vyskytu pfispiva pritomnost seromu v pooperacéni rané (43). Velmi
dilezitym rizikovym faktorem je obezita, ktera zvySuje riziko vyskytu
pooperacniho lymfedému (44,45).

Méstnanim lymfy se postupné snizuje transportni kapacita lymfatického
systému, ktera zplsobi dilataci cév a tim insuficienci chlopni v lymfatickych
cévach s naslednym poskozenim endotelu. To vede ke zvySené permeabilité
lymfatickych kapilar. Nasledné dojde k ukladani fibrinu, hypertrofii kolagennich
vldken a tim k nevratné skierotizaci tkané (41). Ke vzniku lymfedému mze dojit
nejen na konceting, ale rovnéz v prsu nebo i v podkozni tkani hrudni stény (46).

Projevy postupné vznikajiciho lymfedému jsou rozdéleny do nékolika
stadii (46). V prvnim stadiu latentniho lymfedému je pfitomna zvySena unavnost
koncetiny a neurcité bolesti, ve druhém stadiu reverzibilniho lymfedému jsou

symptomy obdobné spolu s diskrétnim vecernim prosaknutim koncetiny. Ve
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stadiu tfetim dochazi jiz k masivnimu ireverzibilnimu lymfedému s fibrotizaci
podkozi a omezenim hybnosti a ve Ctvrtém stadiu elenfantiazy je omezeni
hybnosti uplné s monstroznim edémem.

Projevy lymfedému mohou byt riiznorodé stejné tak jako jejich zavaznost:
pocit tezké ruky, dyskomfort v oblasti koncCetiny, bolestivost, edém, poruchy
hybnosti, recidivujici lymfangoitidy, zvySené riziko vzniku lymfangiosarkomu (47).
Neméné dUllezity je také kosmeticky efekt. Rozvinuty lymfedém totiz stigmatizuje,
nékdy az vyrazuje pacientku z bézného Zivota.

Faktory, které ovliviiuji vyskyt lymfedému, jsou zejména typ operace
(odstranéni celeho prsu nebo jen Casti), typ lymfadenektomie (kompletni axilarni
disekce v I. a Il. etazi, odstranéni sentinelové uzliny) a adjuvantni radioterapie
(48). Vzhledem k faktu, ze lymfedém muze vzniknout v pribéhu nékolika let od
operace, je dllezitym faktorem posouzeni incidence rovnéz doba sledovani
pacientek. Vyskyt lymfedému se podle dostupné literatury pohybuje mezi 8 - 24
% (49). Vétsina lymfedém( nevznika bezprostiedné po operaci, ale s latenci
meésicl az let po operaci (50,51,52,53).

Existuje nékolik moznosti jak zamezit vzniku, popfipadé rozvoji
pooperacniho lymfedemu: zména indikace k lymfadenektomii (urCeni
nerizikovych pacientek, u kterych mizeme lymfadenektomii vynechat), rozsah
provedené lymfadenektomie (redukce plvodné provadéné lymfadenektomie
vSech tfi urovni axilarnich lymfatickych uzlin na odstranéni jen prvni a druhé
urovné axilarnich uzlin, event. provedeni detekce sentinelové uzliny) (54,55).

Dale Ize pouzit jinou metodu ke stanoveni stadia zhoubneho onemocnéni, jako je
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napfiklad ultrazvukové vySetfeni nebo vySetieni pomoci pozitronové emisni
tomografie (PET) (56), zménit operacni techniku (tupa/ostra disekce tkang,
ponechani dostatku tkané kolem velkych cév tak, aby nebyly poruSeny nervove
pletené (57). Preventivni opatfeni zahrnuji ochranu koncetiny na operované
strané pfed poranénim a pretézovanim a v€asnou detekci lymfedému.

V soucCasné dobé lze detekovat lymfedem prostym mérenim obvodu
koncetiny, metodou vytlaku vody, tkanovou tonometrii, radioiotopovou
lymfoscintigrafii, pomoci MRI ¢i MFBIA (mulifrekvenéni bioelektricka impedancni
analyza) (58).

Rozvinuty lymfedém bohuzel nelze vylécit, je ovSem mozné zastavit jeho
progresi rehabilitacnimi metodami, které shrnujeme pod nazev komplexni
dekongestivni |éEba. Ta zahrnuje elevaci koncetiny, specialni lymfatické masaze,
cviCeni napomahajici vendzni drenazi, plavani a externi komprese zahrnujici
bandazovani a kompresni pumpy. Ve farmakoterapii Ize uzit benzopyrony, ktere
stimuluji proteolyzu, diuretika podporujici odvodnéni, antibiotika k potlaceni
infekci. Pro 1é€bu pokrocilych fixovanych lymfedém(i je mozné pouzit nékterou z
chirurgickych metod: redukéni (liposukce), funkéni (vytvoreni lymfaticko-
vendznich anastomoz) (59) nebo provedeni transplantace femorainich
lymfatickych uzlin pomoci mikrochirurgickych technik (60). Nékolik praci se
zabyvalo sledovanim Gc¢ink wobenzymu (61) a hesperidinu (62) a cviceni

(63,64), nicméné s velmi protichtdnymi vysledky.
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3.3.2.2. Fantom, fantomova bolest

Fenomeén fantomu, tj. pfetrvavani pocitu a ¢asto i bolesti v jiz chybé&jicim
organu Ci ¢asti téla nastupuje nékdy ihned po odeznéni narkozy, jindy se mlze
objevit az po del§i dobé — tydnech, mésicich i létech. V8eobecné pfijimanou
hypotézou vzniku fantomu nebo fantomové bolesti je porucha télesného
schématu, tj. védome i podvédomé predstavy o vlastnim téle a jeho soucastech
(65).

Bolestivy syndrom po mastektomii postihuje 20-30% operovanych zen.
Bolesti mohou byt ostré, bodavé, pichave, svédive, pal€ivé, mrazivé s propagaci
do axily (nervi intercostobrachiales), medialni ¢asti paze (n. cutaneus brachii
medialis) €i na predni plochu hrudniku. Fantomové fenomény se vyskytuji u 15-
50% mastektomovanych zen, z nichz u 60-70% se jedna o fantomové bolesti.

Fantomova bolest po mastektomii byva, obdobné jako bolest pahylova,
zplsobena lokalnimi zménami periferni inervace, napf. jizvenim, zejména po
radikalnich zakrocich v axile (66). Vysvétleni mensi cetnosti fantomoveé
symptomatologie po mastektomii vyplyva z mensi somatotopické kortikalni
reprezentace prsl a chybéni kinestetické signalizace (67).

Terapie fantdmové bolesti je obecné velmi svizelna. Prvnim krokem je
moznost prevence, |éCba bolesti jesté pfed rozhodnutim o chirurgickém zakroku.
V lécbé farmakologické Ize volit mezi nesteroidnimi antirevmatiky (dobry efekt je
popisovan az u 74% amputovanych), kromé symptomatické lécby analgetiky a
tricyklickymi  antidepresivy je bézné uzivana terapie antiepileptiky

carbamazepinem a gabapentinem. Nechybi téz udaje o hypnoterapii a
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psychoterapii, kognitivné — behavioralni terapii. SniZeni bolesti Ize dosahnou téz
stimulaci centralnich mozkovych struktur, nejuspésnéjsi byla stimulace ventro-
kaudalniho jadra talamu (80-ti% sniZeni bolesti u 60% pacientd). Budoucnost
predstavuje neurofyziologicky a neurochemicky vyzkum podkladu vSech téchto
Zmén.
3.3.2.3. Interkostobrachialni neuropatie

Poranéni nervu b&hem operace ma Casto za nasledek persistujici bolest a
tato porucha se nazyva intekostobrachialni neuropatie ¢i pooperaéni neuralgie, je
reprezentantem neuropatické bolesti.
Interkostobrachialni neuropatie nejCastéji vznika po operacich v oblasti horniho
hrudniku, napf. po mastektomii, thorakotomii a sternotomii. Pfi radikalni
modifikované mastektomii s axilarni lymfadenektomii v I. a Il. etazi jsou casto
resekovany senzitivni nervy interkostobrachialni, které disekovanou tkani
prochazeji. To je poté pfiCinou parestezii nebo anestezie predevS§im medialni
plochy paze. Prevalence tohoto typu bolesti kolisa od 70-80% v obdobi 1-3
meésicil po operaci a 41-61% v obdobi za 1 rok. Prevalence postmastektomické
bolesti se udava vesmés mezi 20-30% v obdobi az 3 roky po operaci (68).
Zacatek bolesti nemusi byt vzdy zcela bezprostfedné v poopera¢nim obdobi, ale

¢asto je popisovan nastup bolesti a jeji progrese az v prlibéhu prvniho mésice.

3.3.24. Syndrom zamrzlého ramene

Poruchu hybnosti ramenniho kloubu (freezing shoulder syndrom,

impigement syndrom) po radikalni operaci pro karcinom prsu fadime ke

28



komplexnimu regionalnimu bolestivéemu syndromu (KRBS) II. typu, ktery byl
diive oznacCovan jako kauzalgie. Jedna se o syndrom, ktery se objevuje po
poranéni nervu. Je pfitomna spontanni bolest nebo alodynie/hyperalgézie, ktera
nemusi byt ohrani¢ena jen na oblast postizeného nervu. V pribéhu onemocnéni
jsou nebo byly zaznamenany edematdézni zmény, poruchy prokrveni nebo
potivosti kize v bolestivé oblasti.

V klinické symptomatologii dominuje porucha senzoricka — bolest je
zakladnim symptomem.  Zpocatku byva bolest omezena na postizenou
konéetinu, mize se vSak i §ifit. Pfi postizeni nervu je typicky pocit paleni,
intenzita je variabilni, Casto v8ak brani v aktivité, protoze se zhorsuje pohybem
(69).

Porucha vazomotoricka se projevuje mramorovanim klze, pfipadné jejim
zarudnutim, cyandzou, typické jsou zmény kozni teploty.

Porucha troficka se bézné vyskytuje az v pozdéjSich stadiich, radové po
tydnech az mésicich po primarnim postizeni. Tyto zmény mohou postihnout kiizi
(glossy skin), podkozi, ale i svaly, klouby a kosti.

Porucha motoricka je nejcastéjsi. Patfi k ni svalova slabost, tfes, dystonie
a daldi. Oslabeni svalove sily nalézame témér u v8ech pacientek. Z klinickeho
hlediska je vyznamné, Ze rozsah hybnosti a svalova sila jsou omezeny

pfedevsim bolesti.

Zakladem lecby je farmakoterapie dopliovana fyzikalni terapii a 1éCebnou

rehabilitaci podle intenzity bolesti a vyvoje klinickeého obrazu. Lékovou kombinaci
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je mozno nejlépe dosahnout utiSeni bolesti, obnoveni no¢niho spanku, Upravy

mikrocirkulace i vegetativnich zmén (70).
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3.4. TGF-B a jeho vyznam u karcinomu prsu

3.4.1. Biologie TGF-

Transformacni rastovy faktor B (TGF-8) je ¢lenem rodiny rustovych a
diferenciaénich faktor(, které reguluji radu biologickych procest, napfiklad
bunécny rist a diferenciaci, indukuji fibrézu zvySenou tvorbou sloZek
extracelularni matrix (kolagen IV. typu, laminin, fibronektin) a apoptézu. U
¢lovéka bylo dodnes popsano pres 50 cytokind rodiny TGF-B. Vedle izoforem
TGF-B jsou dalSimi ligandami z této rodiny aktiviny, inhibiny, kostni
morfogenetické proteiny, ristové a diferenciacni faktory (71). Spole€nym rysem
aktivnich cytokinli rodiny TGF-B je forma dimeru (Obrazek 2, str. 32), obdobné
jako je tomu u nize popsanych receptort typu | a Il pro tyto cytokiny.

TGF-B existuje v péti izomernich formach, z toho u savci se vyskytuji tii
izomerni formy TGF-B (TGF-B1, TGF-B2, TGF-B3). Je syntetizovan mnoha typy
bunék, jako jsou krevni desticky, makrofagy, lymfocyty, ale i buikami organt,
napi. buikami prsni Zlazy. Nejvice zastoupenou izoformou u vétSiny bunék a
tkani je TGF-B1. |zoformy TGF-B maji asi 70% vzajemnou homologii a vazi se ke
stejnym receptorim, coz dokazuje jejich konzervativni strukturu. VSechny jsou
syntetizovany jako prekursory a secernovany ve formé latentniho komplexu
(molekulova hmotnost 110 kDa). Latentni forma se sklada z homodimeru
polypeptidu TGF-B (25 kDa), ktery je nekovalentné svazan do komplexu s
glykoproteinem LAP (latency-associated peptid). Tento komplex je neaktivni a

neni rozeznavan betaglykanem ani dalSimi receptory (72).
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Obr. 2: Struktura TGF-31
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Ve vétSiné bunék je LAP jesté kovalentné vazan s dalSim glykoproteinem
LTBP (latent TGFB-binding protein). LTBP je dllezity k ucinné sekreci a
spravnému skladovani TGF- v extracelularni matrix, k jeho latenci vztah nema.
Ta zavisi na pritomnosti LAP. Uvolnéni biologicky aktivniho dimeru TGF-B ze
secernované latentni formy TGF-B pfedchazi vazbé na povrchove bunééné
receptory. K aktivaci TGF- musi byt LAP z komplexu proteolyticky odstépen
(72). Fyziologicka aktivace latentniho TGF-B je komplikovany a zatim jen
casteCné prozkoumany proces. Faktory ovliviyjici uvolnéni TGF-B z komplexu
mohou byt zmény pH, zmény iontové sily nebo ucast proteinu trombospondinu 1
(TSP-1). TSP-1 je velky homotrimerni protein secernovany mnoha typy bunék,
ktery aktivuje TGF-B1 v pokusech in vitro a ¢aste¢né i in vivo. Dvé serinové
proteazy, plasmin a kathepsin D a adhezivni molekula ze skupiny integrinti avp6
také aktivuji latentni TGF-B. Naopak jiz aktivovany TGF-B mlze byt inhibovan
lokalnimi faktory (decorin), které mohou TGF-B vazat (72).

Po uvolnéni se TGF-B vaze na receptor RIl na povrchu cilové burky.
Receptory pro prenos signalu cytokinil rodiny TGF-B jsou transmembranové
glykoproteiny na povrchu bunék. Jedna se o kinazy fosforylujici serin a treonin.
Receptory typu Il fosforyluji receptory typu | v GS oblasti (doména obsahujici
sekvenci TTSGSGSG) po aktivaci ligandou, ktera indukuje tvorbu heteromerniho
komplexu receptoru typu | a Il. Pfisun ligandy k receptordm je fizen nékolika
proteiny (betaglykan, endoglin), které jsou také oznacovany jako typ Il receptoru
pro TGF-B. Betaglykan je v membrané zakotveny proteoglykan, ktery zvySuje

lokalni koncentraci ligandy, a tim jeji vazbu k receptorim. Toto ma vyznam
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predevsim pro TGF-32, ktery ma nizkou afinitu vazby k receptorim na rozdil od
TGF-B1 a TGF-B3. Transmembranovy protein endoglin je exprimovan prevazné
na bunkach endotelu a vaze TGF-B1 a TGF-B3, nevaze TGF-B2 (72).

PFi signalizaci TGF-B je nutna spoluprace receptor. Bylo pozorovano, ze
receptor typu | neni schopen vazat ligandu v nepfitomnosti receptoru typu Il, a
typ Il, ktery je schopen sam vazat ligandu, nemize signalizovat bez typu I.
Interakce receptor(i vede k fosforylaci receptoru typu |. Byly popsany negativni
regulatory receptoru v prenosu signalu. Jedna se napfiklad o cytoplazmaticky
protein (imunofilin) FKBP12. V nepfitomnosti ligandy se FKBP12 vaze na GS
domeénu v receptoru typu | (TBR-I), a tim blokuje fosforylaci aktivacnich mist
pomoci receptoru typu Il (TRR-Il). Komplex receptor-liganda a transfosforylace
pomoci TRR-II vede k uvoInéni FKBP12 z TBR-I s mozZnosti aktivace receptoru
(72).

Fosforylaci aktivované receptory typu | (dfive oznaCované ALK, ,activin
receptor-like kinase") fosforyluji proteiny Smad fizené receptory (R-Smad). R-
Smad 2 a 3 prenaseji signal od TGF-B a vazi spoleény mediator (Co-Smad),
kterym je protein Smad 4. Fosforylované R-Smad tvofi heteromerni komplex s
Co-Smad. Vznikly komplex se prfemisti do jadra a zde reguluje transkripci
cilovych genll po pfimé vazbé k DNA nebo po interakci s jinymi proteiny
vazajicimi se k DNA, transkripénimi faktory, koaktivatory nebo korepresory
transkripce (73). Smad tak predstavuji celou skupinu molekul podilejicich se na

nitrobunéCném prenosu signalu z receptoru pfimo do bunécného jadra, kde pak
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stimuluji expresi genli odpovédnych za pfislusnou funkci, kterou mize byt jak

stimulace, tak i inhibice ristu (73) (Obrazek 3):

Obr. 3: Uginky TGF-B
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TGF-B tak ovliviiuje proliferaci a diferenciaci rliznych typa bunék v téle a
mUze tedy slouzit jako rlstovy aktivator i rlistovy inhibitor (74,75). Tento potentni
cytokin ovliviiuje diferenciaci bunék, tvorbu kosti, angiogenezu, hematopoezu,
progresi bunééného cyklu, bunéénou migraci a produkci extracelularni matrix.
S produkci extracelularni matrix souvisi i jeho profibrogenni ucinek, ktery je
zajistovan nasledujicimi mechanismy: stimulaci syntézy vétSiny molekul, které
vytvareji extracelularni matrix (fibronektin, kolagen, proteoglykany), blokadou
degradace matrix (moduluje expresi tkafovych metaloproteinaz a tkafovych
inhibitorll proteolytickych enzymu), expresi integrinovych molekul a tim regulaci
adheze bunék a autoindukci vlastni produkce TGF-B. Vysledkem téchto
mechanismil je pak depozice extracelularni matrix. TGF-B plsobi jako
chemoatraktant pro fibroblasty a stimuluje rovnéz replikaci nezralych fibroblast(.
Ma tedy ulohu jak ve vyvoji tkani a hojeni ran, tak v patogenezi nadprodukce
vaziva, kdy plUsobi proskleroticky. V imunitnim systému ma TGF-B roli pfedevsim
imunosupresivni. Inhibuje proliferaci T i B lymfocytl i NK bunék, wvyvoj
cytotoxickych makrofagl, potlacuje produkci imunoglobulin a moduluje produkci
nékterych cytokinG. Tim, Ze plsobi jako chemoatraktant pro makrofagy a
neutrofily, ma i u¢inek prozanétlivy (76,77,78). Ma téz dulezitou roli
v neuroprotektivnich procesech: stimuluje syntézu nervového rlstového faktoru
(nerve growth factor - NGF) v buné&cné kulture astrocytl in vitro a zabranuje

degradaci a bunééné smrti izolovanych neuron( v bunécéné kulture.
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3.4.2. Vyznam TGF-B u karcinomu prsu

Funkce TGF-B1 jsou spojeny jak s normalnim vyvojem mlééné zlazy, tak i s
jeji kancerogenezi. TGF-B1 za fyziologickych podminek in vivo reguluje normaini
vyvoj duktalniho stromu a alveolarnich struktur mlécné zlazy. TGF-B1 zifejmé téz
reguluje masivni bunécnou smrt a restrukturalizaci mlé¢né zlazy v prabéhu jeji

postlaktacni involuce.

Obr. 4: Funkce TGF-1
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Kromé téchto fyziologickych funkci existuje mnoho dokladd o tom, ze TGF-31
se vyznamneé podili téZ na nékterych aspektech iniciace a progrese karcinomu prsu.

Dle soucasnych poznatkil TGF-B1 zabrariuje proliferaci
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tumorovych bunék, protoze TGF-B1 je in vitro velmi G€innym inhibitorem rastu
pro témer vSechny epitelialni bunky. TGF-B1 je schopen téZ indukovat apoptozu,
podporovat starnuti a negativné regulovat angiogenezu, tedy procesy spojené se
supresi tumoru. Ovéem nékteré bunécné klony ziskané z invazivnich karcinoml
prsll jsou rezistentni k antiproliferativnim efektim TGF-B1 in vitro a nedavaji
lecebnou odpoved na podavani TGF-B1. Navic po ztraté sensitivity k TGF-B1
mize autokrinni produkce bunék tumoru podporovat tumorigenezu
(79,80,81,82,83,84). To je znamo u pokrocilych stadii karcinom(, u nichz je
Castéjsi nalez vysokych hladin TGF-B1. Ty jsou spojeny s vyS$8i invazivitou a
rychlejSi progresi nemoci, napfiklad u maligniho melanomu ¢i karcinomu ovaria,
prostaty a tlustého stieva (85,86,87,88,89,90). Vysoké hladiny tedy ziejmé
zvyhodnuji rist tumorovych bunék, maji proonkogenni efekt. Jejich pfimym
ucinkem je stimulace motility a invazivity, nepfimo napomahaji progresi tumoru
podporou vaskularizace a blokadou mechanizmd imunitniho dozoru (blokada Ty
lymfocytl a NK bunék) (91,92,93,94,95).

V fadé studii byl zkouman prognosticky vyznam hladin TGF-B1 u
karcinomu prsu (96,97,98). Ve vétsiné téchto studii byly produkované hladiny
TGF-B1 vySetiovany pomoci imuno-histochemické eseje Northern-blot analyzou.
Prestoze nékteré studie prokazaly, Zze vy$si hladiny TGF-B1 byly spojeny s vétsi
agresivitou chovani tumoru a hor§im prezitim nemocnych, jini autofi naopak

nenasli korelaci mezi progresi nemoci a poruchou imunity indukovanou TGF-B1.
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3.5. Zmény bunééné imunity u karcinomu prsu

Bunééna imunita hraje dulezitou Glohu v obrané proti nadorlim. Pokud je
abnormalita nadorovych bunék imunitnim systémem rozpoznana, mohou se na boji
proti nim podilet vzasadé vSechny hlavni imunitni mechanismy, nespecifické
(neutrofilni granulocyty, aktivované makrofagy, NK-buriky) i specifické (B, T

lymfocyty, dendritické buriky).

Obr. 5: Mechanismy protinadorové imunity

PROTINADOROVE IMUNITNi MECHANISMY
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Porucha adekvatni a ucinné prezentace nadorovych antigeni je zfejmé
hlavni pfi¢inou selhavani imunitni obrany proti nadorim. Podle soucasnych
nazorll maze totiz imunitni reakce proti nadorové burice vzniknout jen tehdy,
jsou-li nadorové antigeny prezentovany T-lymfocytiim (99,100,101). Tuto funkci
antigen prezentujicich bunék maji dendritické bunky, které exprimuji na svem
povrchu maturacni marker CD 83. Nemaji-li tento maturacni marker, nejsou
schopny antigen efektivné prezentovat a nasledné aktivovat T-bunky. Ty jsou
schopny po uspésné antigen prezentaci nadorovou buriku efektivné usmrtit. Tuto
cytotoxickou aktivitu maji pfedevsim CD 8 lymfocyty (102,103,104).

Je v8ak znamo nékolik mechanismu, jimiz se nadorové buriky mohou

inaktivujicich T - lymfocyty (solubilni formy nadorovych antigenl odvrzené
s povrchu, cytokiny s inhibiénim aéinkem - TGF-B, IL-10) ¢&i faktorl pfimo

inhibujicich funkce nebo Zivotnost dendritickych bunék (105).
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4. Material a metodika

4.1. Charakteristika sledovaného souboru zen

V ramci vyzkumu bylo vySetieno celkem 132 pacientek lé¢enych v letech
2003-2006 na Gynekologickp—porodnické klinice 2. LF UK v Praze. Jednalo se o
pacientky spliujici nasledujici kriteria:

1. rizikové faktory ca prsu (pozitivni rodinna anamnéza, hormonalni substitu¢ni
terapie, atypicka hyperplazie, nezhoubné tumory prsu, vyznamna fibrézni
mastopatie)

2. operabilni karcinom prsu:

e velikost primarniho tumoru byla mensi nebo rovna 10 mm v priméru
(T1a,b dle klasifikace TNM) s negativnimi regionalnimi lymfatickymi
uzlinami (NO)

e velikost primarniho tumoru byla mensi nebo rovna 10 mm v priméru
(T1a,b) s pozitivnimi regionalnimi lymfatickymi uzlinami (N1,2)

e velikost primarniho tumoru byla vétsi 10 mm a mensi nez 5 cm v praméru
(T1c, T2 dle klasifikace TNM) s negativnimi regionalnimi LU (NO)

e velikost primarniho tumoru byla vétsi 10 mm a mensi nez 5 cm v priméru

(T1c, T2 dle klasifikace TNM) s pozitivnimi regionalnimi LU (N1,2)

Vylu€ovaci kriteria:
1. velikost primarniho tumoru rovna 5 cm nebo vétsi
2. absolvovani neoadjuvantni IéCby (radioterapie ¢i chemoterapie) pro

karcinom prsu
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U v8ech pacientek bylo provedeno standardni vySetieni, tzn. odbér rodinné a
osobni a gynekologické anamnézy, klinické palpacni vySetfeni, mamografie Ci
sonografie prsi, pfi diagnéze karcinomu prsu téz stanoveni plasmatickych hladin
tumorovych markerl CA 15-3 a CEA. Pacientky s rizikovymi faktory byly peclivé
klinicky monitorovany ve zkracenych intervalech 3-6 mésicl.

U nalezli suspektnich z malignity byla verifikace charakteru tumoru
provedena budto jiz pred operaci histopatologickym vySetienim materialu
odebraneého core-cut biopsii i pfi oteviené biopsii prsu peropera¢nim vysetienim
odebraného biologického materialu zmrazenym fezem (frozen section).

Pri nalezu malignity byla vzdy provedena adekvatni operace -
segmentektomie &i modifikovana radikalni mastektomie. Mezi pacientkami s
operabilnim karcinomem prsu byla vénovana velkd pozornost zejména malym
karcinomiim do velikosti 1 cm, které jsou primarné dobfe konzervativné
operabilni a maji velmi nizkou frekvenci postizeni regionalnich lymfatickych uzlin
(LU) (106). Pri exstirpaci nehmatnych Iézi byla vyuzita metoda hook-wire (léze je
pod sonografickou kontrolou oznatena zavedenim ocelového vodice) ¢i technika
ROLL (radioguided occult leasion localisation) (107,108). Prfi této metodé je
nehmatna léze 18 - 20 hodin pfed operaci oznacena radioaktivnim izotopem
technecia (**"Tc Senti-scint, MEDI-Radiopharma Ltd., H) a nasledné
exstirpovana za navigace scintilacni sondou (Neoprobe 2000, Johnson &
Johnson, USA) pfi minimalnim poskozeni zdravé tkané. Soucasné byla u vSech

pacientek provedena v rizném rozsahu exenterace axilarnich lymfatickych uzlin.
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V pripadech, kde nebylo primarné podezreni na postiZzeni axilarnich uzlin,
byla pfi dodrzeni konceptu maximalniho Setifeni zdravé tkané nejprve provedena
detekce sentineloveé lymfatické uzliny, nejCastéji za navigace scintila¢ni sondou,
pfipadné po wuziti lymfotropniho barviva (Bleu Patenté V, Guerbet, F).
Sentinelova uzlina byla téz peroperacné vysetiena (frozen section) a pfi jejim
postizeni malignim procesem byla pfipojena kompletni disekce axilarnich
lymfatickych uzlin v 1. a Il. etazi. Exstirpované sentinelové lymfaticke uzliny byly
nasledné vysetieny patologem jak standardnim postupem po obarveni
hematoxylinem-eosinem v parafinovem bloku, tak vybérové téz na pritomnost
mikrometastaz.

Histopatologické vy$etfeni tumorl a lymfatickych uzlin bylo hodnoceno dle
TNM Kklasifikace pro karcinom prsu platné vroce 2004 (Tabulka 3, str. 44).
Stupen malignity tumoru byl klasifikovan dle gradingového systému Elstona a
Ellise (109), rozdélujiciho tumory na grade | (dobfe diferencovany), grade Il

(stfedné diferencovany) a grade Il (Spatné diferencovany).
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Tab. 3: TNM klasifikace nadorl prsu (platna v dobé vyzkumu)

T- Primarni nador

X
T0
Tis
T
T1mic
T1a
Tib
Tic
T2
T3
T4
T4a
T4b
T4c
T4d

Primarni nador nelze posoudit

Zadné znamky primarniho nadoru

Karcinom in situ, Pagetova choroba bradavky bez prokazatelného tumoru
Nador 2 cm nebo méné v nejvétsim praméru

S mikroinvazi 0,1 cm nebo méné v nejvétsim priméru

Vétsi nez 0,1 cm, ale ne vice nez 0,5 cm v nejvétsim priméru

Vétsi nez 0,5 cm, ale ne vice nez 1,0 cm v nejvét§im praméru

Vétsi nez 1,0 cm, ale ne vice nez 2,0 cm v nejvétsim priméru

Nador vétsi nez 2,0 cm, ale ne vice nez 5,0 cm v nejvétsim priiméru
Nador vétsi nez 5,0 cm v nejvéts§im primeru

Nador jakékoliv velikosti s pfimym Sifenim na sténu hrudni nebo k(Zi
Sifeni na hrudni sténu

Edém (v€etné peau d’orange), ulcerace klze prsu nebo satelitni kozni metastazy
Jak 4a tak 4b dohromady

Zanétlivy (inflamatorni) karcinom

N - Regionalni mizni uzliny

NX
NO
N1

N2

N3

Regionalni mizni uzliny nelze posoudit (napf. iz byly dfive odstranény)
Zadné metastazy v regionalnich miznich uzlinach
Metastazy v pohyblivych stejnostrannych miznich uzlinach

Metastazy ve stejnostrannych miznich uzlinach, které jsou fixované k sobé navzajem
nebo k okolnim strukturam

Metastazy ve stejnostrannych miznich uzlinach podél arteria mammaria interna

M - Vzdalené metastazy

MX
MO
M1

Pfitomnost vzdalenych metastaz nelze posoudit
Nejsou vzdalené metastazy

Vzdalené metastazy
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4.2. Metodika vySetieni hormonalnich receptort a
rustovych indexu

4.2.1. Tumorovy marker CA 15-3

CA 15-3 je marker diferenciatniho typu definovany na podkiadé dvou
monoklonalnich protilatek. Je to glykoprotein, ktery je produkovan predevsim
karcinomy mammy, ev. dal§imi adenokarcinomy. Patfi k zakladnim markeriim
pro sledovani vyvoje onemocnéni pacientek s karcinomem prsu od r.1985.
Stanoveni CA 15-3 detekuje vysoce glykosylovanou transmembranovou
molekulu polymorfni epitelialni mucin (PEM), nazyvany rovnéz MUC1, kdédovany
genem Muc1 (1921 chromosom). Extracelularni domeéna tohoto proteinu o
molekulové hmotnosti asi 300 — 450 kDa je tvofena O-glykosylovanymi
opakovanymi sekvencemi 20 aminokyselin. Je znama struktura jeho molekuly,
kdy kazda opakovana jednotka tvofi usek vysoce imunogenni sekvence
aminokyselin (prolin, asparagin, threonin, arginin).

Uloha CA 15-3 dosud neni vyjasnéna. Pravdépodobné se G&astni vazby
na adhezivni molekuly typu ICAM-1 (intercelularni adhezivni molekula-1). Tato
vazba muiZe byt zodpovédna za usnadnéni metastazovani nadoru nebo za
potlaceni protinadorové odpovédi aktivovanych lymfocytd.

Vysetieni CA 15-3 v séru patii k zakladni technice pro monitorovani
nemocnych s karcinomem prsu (110). VySe jeho hladin umoznuje sledovat a
matematicky hodnotit dynamiku zmén jeho koncentraci pro odhad vyvoje
onemocnéni, které Casto pfedchazi diagnosticke zobrazovaci metody. Jeho

koncentrace obvykle koreluje s hmotou nadoru. Nekolisa béhem ovuiacniho
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cyklu. Diskriminac¢ni hranice zdravych Zen je 30 kU/I, maligni proces v prsu
zvySuje vyrazné jeho sérovou hladinu. U nemocnych s ca mammae s parcialni
remisi je mozno pozorovat i pretrvavajici vys$si hodnoty.

Metody stanoveni lze rozdélit do dvou kategorii podle uzitych
monoklonalnich protilatek. Soupravy se dvéma protilatkami maji prvni z nich proti
peptidu, druha protilatka je namifena proti determinanté na sacharidove casti
molekuly (pGvodni RIA firmy Centrocor, protilatky 115 D8, DF3). Pfi stanoveni s
jednim typem zachytné i znacené protilatky je detekovan epitop na peptidové
sloZzce molekuly (B27.29). Protilatky DF3 a B27.29 jsou namifeny proti stejnému
epitopu.

VySetieni hladin tumorového markeru CA 15-3 bylo provadéno

turbidimetricky (radioligand binding), v souladu s doporu¢enim EORTC.

4.2.2. Tumorovy marker CEA

CEA, popsany r. 1965, je onkofetalni glykoprotein s vysokym obsahem
sacharidii s pravdépodobnou roli v procesu bunécné adheze. CEA patii do
imunoglobulinové supergenové rodiny, ktera sestava z 29 genl umisténych na
chromozomu 19, z nichz 18 je aktivné transkribovano. Produkty jsou jak
komplexni molekuly vyskytujici se na bunéné membrané, tak i extracelularni
molekuly s velice rozdilnymi funkcemi. Exprese téchto molekul na povrchu
nadorovych bunék, kterd mize vést k naruSeni nadorové struktury, pak muze
usnadnovat jejich migraci a motilitu, tj. tvorbu metastaz. CEA se vyskytuje

predevsim u adenokarcinoma.
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Pro karcinom mlécné zlazy je CEA markerem druhé volby (po CA 15-3)
(111). Vétsina méné agresivnich nador(i tento protein produkuje. Invazivni
duktalni karcinomy, které spolu s invazivnimi lobularnimi karcinomy predstavuji
hlavni podil mammarnich nadord, v§ak nevykazuji jeho expresi u vice nez 40 %
nemocnych.

V séru dospélych zdravych osob se jeho hiadina obvykle pohybuje pod
koncentraci 5 ug/l (v zavislosti na typu diagnostické soupravy). Vyrazné zvySeni
(az do 10 ug/l) je mozno pozorovat u kurakd (v zavislosti na poctu vykoufenych
cigaret), ev. u alkoholikli. V prlibéhu maligniho procesu je produkovan CEA
nadorovou tkani, jeho hladiny se vyrazné zvy$uji pfedevsSim ve vztahu k celkove
hmoté nadoru. Imunochemicka stanoveni vyuzivaji jako kalibrator WHO standard

¢. 73/601.

4.2.3. Hormonalni receptory

Stav hormonalnich receptorl, zejména estrogenového, ukazuje zavislost
dané tkané, resp. burky, na hormonalnim prostredi. V normaini tkani prsu jen
pomérmé malé procento bunék (cca 20-30%) vykazuje pozitivitu hormonalnich
receptorl. V pribéhu kancerogeneze ziskavaji nékteré typy vyvojovych stadii
karcinomu (atypicka duktalni hyperplasie- ADH a karcinom in situ — CIS) vysoké
hodnoty exprese estrogenovych receptorli, které permanentni aktivaci
bunécéného ristu mohou pfispivat kdal§i progresi tumoru. S pokradujici
dediferenciaci tumorovych bunék a rozvojem invazivity v§ak vznika rada rGznych

vice ¢i méné funkénich mutaci - variant estrogenového receptoru. Obecnym
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dusledkem téchto mutaci je neschopnost ER vazat estrogen, coz vede opét ke
ztraté hormonalni senzitivity nadoru. Tento stav se tedy pfi analyze hladin ER
projevi jako estrogen-receptor-negativni (112). l1zolovana pozitivita hormonalnich
receptorll neni specifickym markerem kancerogeneze, ale napomaha urceni
biologicke aktivity tkané a jeji senzitivity na hormonaini vlivy. Ztrata
receptorového obsahu burnky epitelu prsni Zlazy ¢i jeho mutace je jednou
z pricin ztraty diferenciace bunky a hormonalniho podilu fizeni jejiho déleni
(113,114,115,116).

Tvorba progesteronového receptoru (PR) je indukovana estrogeny, které
zvySuji koncentraci progesteronového receptoru ve tkani, a zvysuji tak tkanovou
odpovéd na ucinky progesteronu. Pfitomnost PR znamena tedy funkcni stav
estrogenového receptoru a je ukazatelem stavu estrogenové signaini transdukce
(117). AvSak ucinky progesteronu, progesteronovych receptorii ve tkani prsu a
jejich vztah ke kancerogenezi nejsou dosud zcela objasnény.

VySetfeni koncentrace hormonalnich receptorli, estrogenového (ER) a
progesteronového (PR) bylo provedeno v fezech z parafinovych vzork tkané
imunohistochemicky pomoci monoklonalnich protilatek, kitem ER/PR firmy
Immunotech. Aktivita (exprese receptor(l) byla udavana jako procento bunék

vykazujicich pozitivitu reakce mezi protilatkou a antigenem.
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4.24. Protein c-erbB-2

C-erbB-2 onkoprotein (téz ERB-2 ¢i HER2/neu) je produktem onkogenu c-
erbB2 nebo-li HER2/neu, ktery byl lokalizovan na 17. chromozdmu v oblasti
17g21. Jeho amplifikace (tvorba mnohocetnych kopii genu) se vyskytuje v cca
30% vSech vysetfovanych vzorcich lidskych karcinom( prsu a jeho nadprodukce
(overexprese) vcca 40% pfipadd. Az 70% intraduktalnich komedonovych
karcinomi vykazuje expresi proteinu c-erbB-2, coz predpoklada ulohu tohoto
genu v etiologii vzniku duktalniho nadorového histotypu. In vitro a v pokusech na
zvifatech byla prokazana ustfedni role onkoproteinu c-erbB-2 v procesu
transformace kancerogeneze (118,119,120,121,122). C-erbB-2 vykazuje totiz
strukturalni homologii s receptorem epidermalniho riistového faktoru (EGFR).
Amplifikace HER2/neu stimuluje v nadorovych bunkach produkci epidermalniho
ristového faktoru — EGF (epidermal growth factor), ktery vazbou na svij receptor
dale zvySuje proliferaci bunécéné populace. EGFR je glykoprotein, jehoz
overexprese je spojena s rezistenci na hormonalni 1é¢bu a s horsi prognézou.
Mnozstvi EGFR na membranach bunék karcinomu prsu inverzné koreluje
s koncentraci estrogenového receptoru a byva spojeno s hormonalni necitlivosti
nadoru (123).

Aktivita C-erbB-2 onkoproteinu byla stanovena v parafinovych rezech
pomoci imunizovaného kraliCiho c-erbB2 onkoproteinu a hodnocena pomoci kitu

Hercep Test firmy DAKO (Specification Sheet A 0485).
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4.2.5. Onkoprotein p53

Tento protein s antiproliferaéni aktivitou je produktem genu p53, ktery se
nachazi na kratkém raménku chromozomu 17 vpozici 17p13.1. Gen p53
monitoruje integritu genomu. Za normalnich okolnosti bufika s genotoxickym
poskozenim setrva v G1 fazi cyklu, dokud nedojde k opravé DNA ¢i k apoptdze.
Pravé tento proces je fizen aktivitou genu p53 a jeho produktem, proteinem p53.
Gen p53 chrani bunfku pfed vstupem do S faze, dokud neni poSkozeni DNA
opraveno (124,125). Pfi mutacich genu p53 mlze burika uniknout apoptéze a
dochazi tak k fixaci mutace v dcefiné burice. Pfiblizné 30% karcinoml prsu
vykazuje mutace p53, které souvisi s jejich agresivitou (ztrata exprese ER).
Normalni  bufiky prsu produkuji protein p53 v imunohistochemicky
nedetekovatelnych mnozstvich. Pouze proteiny mutované, které maji delsi
polocas, Ize detekovat.

Ke stanoveni proteinu p53 byla pouzity tkanove fezy fixovane formalinem
a zalité parafinem. Byla pouzita mysi monokolonalni protilatka proti lidskému p53

proteinu firmy DAKO (DAKO Specification Sheet, M 7001).

4.2.6. Proliferac¢ni index Ki-67

Ki-67 antigen je jaderny protein, ktery je pfitomen v pribéhu vsech
aktivnich fazi bunééného cyklu (G1, S, G2 a M faze). Opusti-li bufika bunécny
cyklus (GO faze) €i v prlbéhu procesti opravy DNA je Ki-67 antigen rychle

degradovan a neni detekovatelny (126).
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Ve tkanovych fezech fixovanych formalinem a zalitych parafinem byla
detekovana proliferacni aktivita duktalniho epitelu pomoci mysi monoklonalni
protilatky proti lidskému Ki-67 antigenu ziskaného z klonu MIB-1 firmy DAKO.
Uroven proliferace byla hodnocena jako procento bunék vykazujicich pozitivitu
reakce protilatky proti antigenu — exprese Ki-67 (DAKO Specification Sheet, M

7240).

4.3. Metodika vysSetieni TGF-3 1

Ke stanoveni plazmatické hladiny TGF- B1 byla pouzita nasledujici
metodika. Periferni zilni krev byla od pacientek odebirana standardni metodou
vobjemu 2-4 ml do zkumavek s antikoagula¢ni latkou EDTA a nasledné
centrifugovana po 10 minut pfi 3000 ot/min. Dalsi dva odbéry byly provedeny
sodstupem 3 a 6 mésicl od operace. Ziskana izolovana plazma byla
skladovana pii —70°C do doby provedeni vlastni eseje. Pro srovnani hladin bylo
odebrano 27 zdravych kontrol.

Plazmatické hladiny TGF-B1 byly stanovovany pomoci
enzymoimunochemické metody ELISA (Enzyme-Linked Immunosorbent Assay).
Vzorky musely byt nejprve acidifikovany, aby doslo k aktivaci pfitomnéeho TGF-31
(plivodné v inaktivni formé s nutnosti konformace proteinu - ods$tépeni LAP
Jlatency associated peptid®). Toto bylo provedeno pfidanim 0,1 ml 2,5 N kyseliny
octové s 10 M ureou k 0,1 ml vzorku. Po dikladném promichani a 10 minutové
inkubaci pfi pokojové teploté byly vzorky neutralizovany pomoci 2,7 N NaOH s 1

M HEPES (pH 7,2-7,6). Vzorky tak byly pfipraveny ke stanoveni celkového TGF-
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B1 (aktivni + latentni formy). Do 15 minut nasledovala viastni esej zalozena na
principu ,sandwichove® techniky ELISA. K méfeni TGF-B1 byla pouzita firemni
souprava pro kvantitativni stanoveni koncentraci aktivovaného lidskeho TGF-31
od firmy R&D Systems, Abingdon, United Kingdom.

U této techniky je pouzita plastova desti¢ka, ktera je potazena TGF-$1
rozpustnym receptorem typu |, ktery vaze imunoreaktivni TGF-81 (tj. TGF-B1 po
aktivaci). Do jamek na destice se pipetuje 200ul standardli a aktivovanych
vzorkll a jestlize je pfitomen TGF-81, tento se navaze na receptor v pribéhu 3
hodinové inkubace. Po trojnasobném promyti se pfida do kazdé jamky 200 pi
enzymaticky znatené monoklonalni protilatky specifické pro TGF-81 (konjugat),
ktera se béhem 1,5 hodinove inkubace navaze na TGF-1, které se navazalo v
pribéhu prvni inkubace.

Nasleduje opét trojnasobné promyti jamek, poté se do kazdé jamky prida
200p! substratu. Béhem 20 minutové inkubace se objevi zbarveni umérné
mnozstvi TGF-B1 navazaného na zacCatku. Reakce se zastavi pfidanim 50 ul
stop solution do kazdé jamky a do 30 minut se zméfi barevna intenzita.
Standardni krivka pro TGF-B1 byla vytvoifena pomoci standardli rekombinantniho
lidského TGF-B1 proteinu 2000, 1000, 500, 250, 62,5 a 31,25 pg/ml. Detekéni

limit metody je 7 pg/ml.
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4.4. Metodika vySetreni bunééné imunity

Slozky bunécné imunity byly u pacienta vySetfeny z nesrazlivé krve
pomoci pratokové cytometrie s pouzitim FITC a PE znacenych monoklonalnich
protilatek. Byly vySetfeny povrchové markery CD3, T-lymfocyty, CD 16/56, NK
bunky, pomér CD4/CD8 HLA-DR s pouzitim prislusnych isotypovych kontrol..
Funkéni dendritické buriky byly identifikovany pomoci pritokové cytometrie jako
buriky, které neexprimuji znaky T bunék, B bunék, monocytl, granulocyti a NK
bunék. To znamena, Ze dendritické buriky byly CD3-, CD19-, CD20-, CD14-,
CD11b-, CD16-, CD56- negativni, ale zaroven exprimujici HLA-DR. U
dendritickych bunék byla dale analyzovana koexprese tretiho znaku CD 83.

Méfeni bylo provedeno na cytometru FACSCALIBUR od firmy Becton Dickinson.

4.5. Metodika statistického zpracovani vysledku

Statistické srovnani hladin TGF-B1 (pg/ml) jednotlivych skupin pacientek
bylo provedeno pomoci dvouvybérového neparametrického Mann-Whitney U-
testu. Ve skupiné pacientek s karcinomem jsme se soustiedili zejména na
rozdéleni podle pozitivity ¢i negativity sentinelové uzliny, hladiny TGF-B1 jsme
srovnavali se skupinou s rizikovymi faktory a téz se skupinou zdravych kontrol.

Rozdily hladin u jednotlivych pacientek byly hodnoceny pomoci

Wilcoxonova parového testu.
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5. Vysledky
5.1. Vyhodnoceni histopatologickych kritérii,

tumorovych markeru a rastovych indexu

Do zkoumaného souboru bylo zafazeno celkem 132 pacientek. Z nich bylo
106 s karcinomem, a to 90 s duktalnim, 13 s lobularnim, a u tfi pacientek byly
zachyceny méne Casté histologicke typy — 1x smiseny duktolobularni, 1x
papilarni a 1x kribriformni karcinom. 26 pacientek bylo s rizikovymi faktory,
benignimi tumory (fibroadenom, hamartom, phyllodes tumor) &i fibrézni
mastopatii.

Postizeni sentinelové lymfatické uzliny u pacientek s karcinomem prsu
bylo prokazano u 30 z nich. Z toho 4 pacientky Ize klasifikovat dle velikosti
tumoru jako T1a, 2 jako T1b (do 10mm), 24 pacientek mélo tumor odpovidajici
T1c Ci T2 (vétsi nez 10 mm a mensi nez 50mm). V této skupiné byla provedena
konzervativni operace prsu (exstirpace tumoru ¢i segmentektomie ) v 10
pfipadech.

Pacientek s karcinomem, u nichz byla provedena identifikace a disekce
sentinelové lymfatické uzliny s negativnim histologickym nalezem, bylo 76. Z nich
36 melo tumor T1a,b a 40 tumor T1c a T2. V této skupiné byla provedena
konzervativni operace prsu ve 47 pripadech.

Pozitivita estrogenovych receptorli byla u pacientek s karcinomem prsu
prokazana v 77%, v 55% pozitivita progesteronovych receptorli. U 8% pacientek
bylo pozitivni vySetfeni proteinu c-erbB-2. Tumorovy marker CA 15-3 byl pozitivni

v 15%, CEA v 3%, Ki-67 v 19 %, exprese p53 v 19%.
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Rozdéleni pacientek dle sledovanych znak( souboru (TNM klasifikace,

grade, radikalita operace, vék, CA 15-3, CEA, ER, PR) je v tabulkach €. 4-10:

Tab. 4: Velikost tumoru (T, mm)

Skupina
1a 1b 1c 2 Celkem
SLN negat. 16 20 29 11 76
SLN pozit. 4 2 14 10 30
Celkem 20 22 43 21 106
Tab. 5: PostiZeni axilarnich lymfatickych uzlin (N)
Skupina
0 2 Celkem
SLN negat. 71 4 1 76
SLN pozit. 0 29 1 30
Celkem 71 33 2 106
Tab. 6: Pritomnost vzdalenych metastaz (M)
Skupina
0 1 X Celkem
SLN negat. 64 1 11 76
SLN pozit. 22 0 30
Celkem 86 1 19 106
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Tab. 7: Zralost tumoru (G)

Grade
Skupina
1 2 3 Celkem

SLN negat. 23 39 14 76

SLN pozit. 7 14 9 30

Celkem 30 53 23 106
Tab. 8: Rozsah operaéniho vykonu na prsu

Skupina Konzervativni Radikalni Celkem

SLN negat. 47 39 76

SLN pozit. 10 20 30

Celkem 57 59 106
Tab. 9: Vék (pre-, postmenopausa)

Skupina Premenopausa Postmenopausa Celkem

Rizik. faktory 16 10 26

SLN negat. 18 58 76

SLN pozit. 5 25 30

Celkem 39 93 132
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Tab. 10: Dalsi sledované znaky souboru

smer.

proménna min max pramér odchylka median
Premenopausa
Rizik. faktory Vék (roky) 22 49 36.2 9 33
SLN negativni Vék (roky) 30 49 40.7 5,8 41
CA 15-3 (kU/) 0 34.7 19 9,8 21,3
CEA (ug/l) 0 9,74 1,1 1,3 0.6
LU pozit. 0 0 0 0 0
Pocet LU 0 11 3,8 34 2
ER (% pozit.) 0 90 44 451 40
PR (% pozit.) 0 90 65 43.6 85
SLN pozitivni Vék (roky) 38 49 45 44 46
CA 15-3 (kuU/l) 0 61.8 259 325 37,7
CEA (ug/l) 0 0.5 0.2 0.3 0
LU pozit. 1 6 2,4 2,1 2
Pocget LU 2 12 7,2 4.4 9
ER (% pozit.) 0 80 33.3 416 20
PR (% pozit.) 0 90 45 63.6 45
Postmenopausa
Rizik. faktory Vék (roky) 51 61 55.6 36 55.5
SLN negativni Vék (roky) 51 82 61.9 8,6 59
CA 15-3 (kU/) 0 67.4 18 12,8 17,5
CEA (ug/l) 0 97 41 15,7 0.7
LU pozit. 0 5 0.2 0.9 0
Pocet LU 0 22 4 3.9 3
ER (% pozit.) 0 100 67.3 35.2 80
PR (% pozit.) 0 100 48.5 40.1 60
SLN pozitivni vék 50 75 59.4 7,5 59
CA 15-3 0 475 19,6 13 17,3
CEA 0 3.1 1,2 0.9 1,1
LU pozit. 1 25 29 5 1
Potet LU 1 25 12,7 7.1 13
ER 0 100 40.9 37,7 40
PR 0 90 31.6 311 30
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5.2. Vyhodnoceni hladin TGF-p1

Hladiny TGF-B1 byly signifikantné vy$si u pacientek s karcinomem prsu, a
to jak s pozitivni (median 15403 pg/ml, p<0.001), tak i s negativni sentinelovou
uzlinou (median 13511 pg/ml, p<0.001) nez u zdravych kontrol (median 3983
pg/ml).

Hladiny TGF-B1 byly signifikantné vy8Si u pacientek s karcinomem prsu
nez u pacientek s rizikovymi faktory (median 9610 pg/ml). Tento rozdil byl vysSi u
pacientek s pozitivni sentinelovou uzlinou (median 15403 pg/ml, p<0.001) nez u
pacientek s negativni (median 13511 pg/ml, p<0.05) sentinelovou uzlinou.

U pacientek s postizenim sentinelove  uzliny byla hladina TGF-1
signifikantné vy88i nez u pacientek s negativni sentinelovou uzlinou (median
13511 pg/ml, p<0,05). Byl pozorovan rozdil v hladinach TGF-B1 v pribéhu
sledovani, ale tento rozdil nebyl signifikantni u jednotlivych pacientek (dle
Wilcoxonova parového testu).

Nebyl nalezen rozdil mezi skupinami v zadném jiném hodnoceném znaku
(velikost tumoru, grade, metastazy, rozsah operace, vék, CA 15-3, CEA, ER, PR,
proteinc-erbB-2, onkoprotein p53, proliferacni index Ki67).

U zadné z pacientek jsme vzhledem ke kratké dobé sledovani nebyli
schopni hodnotit korelaci s dobou pfeziti.

Vysledky a statistické zhodnoceni hladin TGF-B1 ve sledovanych

skupinach jsou uvedeny v tabulkach ¢. 11-14 a grafech ¢. 3-12:
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Tab. 11.: Rizikové faktory (n= 26)

Odbér | i m

Minimum 4401 3335 2878
25% percentil 4984 5120 4288
Median 9610 9491 6691
75% percentil 13371 11147 12685
Maximum 16881 13043 21940
Mezikvartilova odchylka 4194 3014 4199
Pramer 9593 8513 9018
Smérodatna odchylka 4290 3402 6763
Smérodatna odchylka priméru 1357 1134 2391
Ercalrr:ér:luez 95% intervalu spolehlivosti 6524 5899 3364

- — ——
;carrr;lér::lez 95% intervalu spolehlivosti 12662 11128 14673

Tab. 12: SLN negativni (n= 76)

Odbér I Il ]

Minimum 1351 2798 3500
25% percentil 9445 9007 6278
Median 13511 15526 9691
75% percentil 16500 24401 18690
Maximum 42171 112081 70437
Mezikvartilova odchylka 3528 7697 6206
Pramer 14432 20670 17264
Smérodatna odchylka 8406 20394 18607
Smeérodatna odchylka praméru 1201 3550 2942
QD:)l;rr::ér:Jez 95% intervalu spolehlivosti 12018 13439 11313
;‘r%rr::lé rrllez 95% intervalu spolehlivosti 16847 57902 23215
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Tab. 13: SLN pozitivni (n= 30)

Odbér

Minimum 8540 5611 5949
25% percentil 13569 10166 8515
Median 15403 15912 14531
75% percentil 19504 36724 30426
Maximum 33708 70731 77379
Mezikvartilova odchylka 2968 13279 10956
Pramér 17438 22904 22876
Smeérodatna odchylka 6593 18636 21877
Smérodatna odchylka priméru 1474 4812 6315
F!?rcalrr:éTuez 95% intervalu spolehlivosti 14352 12584 8976
g%rggmez 95% intervalu spolehlivosti 20523 33225 36776
Tab. 14: Zdravé kontroly (n=27)

Minimum 1230

25% percentil 2460

Median 3938

75% percentil 6958

Maximum 12410

Mezikvartilova odchylka 2249

Primér 5123

Smérodatna odchylka 3265

Smérodatna odchylka priméru 628

> — ———
gfjlpr:érmaz 95% intervalu spolehlivosti 3832
Horni mez 95% intervalu spolehlivosti 6414

prdméru
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Graf 3: TGF-B1 v plazmé pacientek s karcinomem prsu s pozitivni sentinelovou
uzlinou — priimér a smérodatna odchylka priméru v dynamickém sledovani
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Graf 4: TGF-B1 v plazmé pacientek s karcinomem prsu s pozitivni sentinelovou
uzlinou — median a mezikvartilova odchylka v dynamickém sledovani
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Graf 5: TGF-B1 v plazmé pacientek s karcinomem prsu s negativni sentinelovou
uzlinou — primér a smérodatna odchylka priméru v dynamickém sledovani
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Graf 6: TGF-B1 v plazmé pacientek s karcinomem prsu s negativni sentinelovou
uzlinou — median a mezikvartilova odchylka v dynamickém sledovani
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Graf 7: TGF-31 v plazmé pacientek s rizikovymi faktory — primér a smérodatna
odchylka priméru v dynamickém sledovani — 3 odbéry
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Graf 8: TGF-B1 v plazmé pacientek s rizikovymi faktory — median a mezikvartilova
odchylka v dynamickém sledovani — 3 odbéry
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Graf 9: TGF-B1 v plazmé pacientek vSech sledovanych skupin — pramér
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Graf 10: TGF-B1 v plazmé pacientek v8ech sledovanych skupin — median
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Graf 11: TGF-B1 v plazmé pacientek vSech sledovanych skupin — srovnani
hladin vyznamnosti, primér a smérodatna odchylka priméru
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Graf 12: TGF-B1 v plazmé pacientek vSech sledovanych skupin — srovnani
hladin vyznamnosti, median a mezikvartilova odchylka
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5.3. Vysledky vysSetreni bunécné imunity

Ve skupiné pacientek s karcinomem prsu nebyly prokazany odchylky
v percentualnim zastoupeni lymfocytll, a to jak CD 3 populace, tak i CD4 a CD 8
subpopulaci lymfocyt(l. Byly prokazany odchylky v absolutnim poctu T lymfocytl
- snizeni se tykalo jak populace CD3, tak i subpopulaci CD4 a CD8 (cytotoxické
T lymfocyty), pfiéemz pomér CD4/CD8, tzv. imunoregulacni index (IRI) byl u
téchto pacientek lehce zvysen. Nebyly prokazany zadné odchylky, a to jak
v percentualnim, tak v absolutnim poctu B lymfocytll (CD19) ani v burikach
exprimujich HLA-DR. Zastoupeni dendritickych bunék v8ak bylo niz§i a tyto
bunky exprimovaly CD 83 maturacni marker v minimalni mife. Nebyl pozorovan
signifikantni rozdil mezi pacientkami s pozitivhi a negativni uzlinou, pacientky
s negativni uzlinou mély oproti pacientkdm s pozitivni uzlinou lehce vysSi
absolutni poet CD4 a vysS§i imunoregulaéni index, tento rozdil vSak nebyl
signifikani.

U pacientek s rizikovymi faktory byl prokazan hrani¢ni pokles CD 8
subpopulace lymfocytl, percentualni zastoupeni CD4 subpopulace se naopak
pohybovala na horni hranici normy - pomér CD4/CD8 (imunoregulaéni index -
IRI) byl tedy u téchto pacientek zvySen. Percentualni zastupeni zralych
dendritickych bunék bylo vyssi neZ u pacientek s karcinomem, ale stale pod
hranici normy.

Vysledky vysetreni bunécné imunity u pacientek s rizikovymi faktory a

s karcinomem prsu jsou uvedeny v Tabulce 15.
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Tab. 15: Vysledky vySetfeni bunééné imunity

HLADR CD4 CD19
{arcinom prsu | CD3 |CD3abs.p|HLADR| abs.p | CD4 | abs.p | CD8 |CD8 abs.p|CD19| abs.p NK | Nk abs.p.| DC CD83 IRI
(59-| 1,1-1,9 0,05-0,4( (25-| 0,7- | (19- 0,40- (6- 0,10- 6-- 0,10-
rmalni hodnoty|83%)| 1079/l |4-16% | 1079/ |59%)| 1,37°9/1 [48%)|0,9x107'9/1| 22%)|0,4x10™°9/1| 30% [0,4x10"°9/| 1--3 | 2--15 | 11,5
Minimum 42 0,52 4 0,04 | 22 | 0,22 | 13 0,23 4,2 0,04 7,4 0,08 0,01 0 0,5
25% Percentil  [63,5| 0,685 6 0,09 | 32 | 0,37 [245 0,3 7.1 0,105 [12,5 0,13 0,04 | 0,01 1
Median 69,5 0,84 8 0,105 | 38 | 0,49 |275| 0,365 11 0,155 18 0,26 0,685( 0,02 1.5
5% Percentil 77 1.00 12 0,145 |148,5| 0,645 | 34 0,46 17 0,195 22 0,38 4,215 0,05 | 1,95
Maximum 83,7 1,82 25 0,3 55 | 1,17 | 51 0,77 28 0,4 38 0,57 6,69 [ 0,07 4,2
Pramér 68,74 0,9285 96 |[0,1195 (39,21 0,543 [28,89[ 0,387 |12,77| 0,1725 (18,69| 0,2755 [2,059|0,02824 |1,647
Std. Odchyika [9,768| 0,3208 | 5,022 [0,05934] 9,53 | 0,257 |9,411| 0,1292 |[6,173] 0,1002 |7,561| 0,1532 |2,507)0,02186 |0,9534
Std. Chyba 2,184| 0,07173 | 1,152 |0,01327| 2,08 |0,05746(2,104| 0,02888 | 1,38 | 0,02241 |1,65| 0,04619 [0,5909(0,005302/0,2312
HLADR CD4 CD19
SLN pozit. CD3 |CD3abs.p|HLADR| abs.p |CD4 | abs.p | CD8 [CD8 abs.p|CD19| abs.p NK | Nkabs DC CD83 IRI
(59-| 1,1-1,9 0,05-0,4| (25- | 0,7- | (19-| 0,40- (6- 0,10- 6-- 0,10-
rmalni hodnoty|83%)| 1079/l [4-16% | 1079/l |59%)| 1,379/l |48%)|0,9x10"9/1{22%)[0,4x107'9/1| 30% |0,4x107°9/l] 1--3 | 2--16 |1-1,6
Minimum 70 0,68 5 0,04 |265| 025 | 26 0,24 7 0,1 7,4 0,11 0,01 0,01 0,5
25% Percentil | 73,5| 0,685 8,5 | 0,075 |29,25| 0,295 |28,5| 0,265 9 0,105 9,2 0,12 0,04 | 0,015 | 0,7
Median 775| 0,77 13,5 | 0,11 38 04 355 0,36 11,5 0,13 11 0,135 1 0,035 1
75% Percentil 180,85 1,1 20 0,235 |47,5| 0,55 |455 0,57 15,5 0,19 16,5| 0,145 511 0,05 | 1,65
Maximum 83,7 1,26 25 0,3 50 0,6 51 0,77 19 0,21 21 0,15 6,69 | 0,05 1,7
Priimér 77,18 0,868 1425 | 0,146 |38,3| 0,418 | 37 0,406 [12,25] 0,144 |12,48| 0,1267 2,26 | 0,0325 | 1,14
Std. Odchylka | 5,62 | 0,2426 | 8,302 [0,09762|9,497| 0,1365 [10,98| 0,2103 |4,992| 0,04561 [5,075| 0,01528 |2,858 | 0,02062 | 0,503
Std. Chyba 2,81 | 0,1085 | 4,151 |0,04366|4,247]|0,06102|5,492| 0,09405 [2,496| 0,0204 |2,269| 0,008819 | 1,278 |0,01031 |0,2249
HLADR CD4 CD19
SLN negat. CD3 |CD3abs.p|HLADR| abs.p |CD4 | abs.p | CD8 |CD8 abs.p|CD19| abs.p NK | Nkabs DC | CD83 IRI
(59- [1,1-1,9 0,05-0,4|(25- (0,7- (19- [0,40- (6- [0,10- 6-- 0,10-
imalni hodnoty|83%) [107°9/I 4-16% [(1079/1 [59%) [1,379/1 |48%) [0,9x107°9/1|22%) |0,4x107°9/1{30% |0,4x107°9/1{1--3  |2--15 1-1,5
nimum 42 0,52 4 0,06] 22 0,22 13 0,23] 4,2 0,04 9 0,08/ 0,01 0 0,7
% Percentil 61,5 0,64 6 0,09l 32,5/ 043 23 031 7.1 0,09 16 0,255[ 0,055 0,01f 1,15
edian 67 0,86 8 0,1[ 38,5 0,49 26 0,38 11 0,16] 20 0,345 0,63 0,02 1,6
% Percentil 73 1,17 10 0,13| 48,5 0,7] 29,5 0,48 17,5 02 24 0,4 4,215 0,045 2,05
aimum 79 1,82 14 0,2 55 1,17 43,7 0,55 28 0,4 38 0,57 6,51 0,07 42
iimér 66,63 0,9487| 8,36 0,1107 39,5 0,5847|26,86 0,3807[ 12,9 0,182(20,63 0,3313| 1,982 0,02692| 1,858
d. Odchylka 9,528 0,348 3,135[0,04148|9,832| 0,2772| 8,13] 0,09917(6,572 0,1125|7,247 0,1429| 2,481| 0,02287| 1,032
d. Chyba 2,382| 0,08985| 0,8095|0,01071(2,458{0,07158|2,033| 0,02561|1,643] 0,02904(1,812] 0,05051|0,6882|0,006343|0,2978]
HLADR CD4 CD19
lizikové faktory [ CD3 |CD3abs.p|HLADR| abs.p |CD4 | abs.p | CD8 |CD8 abs.p|CD19| abs.p NK | Nkabs DC CD83 IRI
(59-1 1,11,9 0,05-0,4| (25- | 0,7- | (19-| 0,40- (6- 0,10- 6-- 0,10-
imalni hodnoty|83%)| 107°9/1 |4-16% | 1079/l [59%)(1,37'9/1 |48%)[0,9x107°9/1| 22%)|0,4x1079/I{ 30% |0,4x1079/I| 1--3 | 2--15 [1-1,6
Minimum 67 1,1 6 0,06 | 37 | 067 [ 13 0,25 4 0,07 18 0,36 0,6 0,01 1,1
25% Percentil 68 1,185 6,5 | 0,085 [ 44 | 0,745 | 14,5 0,27 6 0,1 19 0,37 1,2 0,03 | 1,95
Median 695| 1,32 75 | 0125 | 53 | 0,93 [ 17 0,315 8 0,18 22 0,38 2,35 | 0525 | 32
5% Percentil 73 1,42 11 0,195 | 55 1,2 [275] 0,505 9,5 0,24 25 0,435 3,25 1,5 3,9
Maximum 76 1,47 14 025 | 55 | 1,36 | 37 0,67 11 0,25 26 0,49 3,6 2 42
Pramér 70,5| 1,303 8,75 | 0,14 ]49,5/0,9725( 21 0,3875 |7,75 0,17 22 | 0,4025 [2,225| 0,765 |2,925
Std. Odchylka |3,873| 0,1578 | 3,594 |0,08042(8,544(0,2997 |10,86] 0,1919 [2,872| 0,08485 |3,651| 0,05909 [1,312| 0,9419 [1,345
Std. Chyba 1,936 0,07889 | 1,797 |0,04021(4,272| 0,1499 |5,431| 0,09595 [1,436] 0,04243 |1,826| 0,02955 [0,6562| 0,471 [0,6725
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Tab. 15: Vysledky vys$etifeni buné&né imunity (oznaceni hodnot: modfe niz8i nez norma, ¢ervené vyssi nez norma)

inom prsu HLADR CD4 CD8 CD19
zi SLN neg)| CD3 [CD3abs.p[HLADR| abs.p [CD4| abs.p |CD8| abs.p |CD19] abs.p | NK [Nkabs.p.| DC | CD83 | IRI
(59-] 1,11,9 0,05-0,4| (25-| 0,7- [(19-| 0,40- (6- 0,10- 6- 0,10-
alni hodnoty |83%)| 1079/l [4-16% | 1079/l |59%)1,379/1|48%)|0,9x107'9/1|22%)|0,4x107'9/l| 30% |0,4x1079/l) 1--3 | 2--16 |1-1,5
Minimum 42 0,52 4 004 | 22 | 0,22 | 13 0,23 4,2 0,04 7.4 0,08 0,01 0 0,5
5% Percentil 63,5 0,685 6 0,09 | 32 | 0,37 |245 0,3 7,1 0,105 [12,5 0,13 0,04 0,01 1
Median 69,5| 084 8 0,105 | 38 | 0,49 |275| 0,365 11 0,155 18 0,26 ]0,685]| 0,02 1,5
15% Percentil 77 1.00 12 | 0,145 |48,5] 0,645 [ 34 0,46 17 0,195 22 0,38 |4,215| 0,05 [ 1,95
Maximum 83,7 1,82 25 0,3 55 | 1,17 | 51 0,77 28 0,4 38 0,57 6,69 | 0,07 4.2
Primér 68,74| 09285 | 9.6 |0,1195[39,21| 0,543 |28,89| 0,387 [12,77] 0,1725 [18,69| 0,2755 |2,059)0,02824 [ 1,647
.Odchylka [9,768| 0,3208 [ 5,022 |0,05934[9,53 | 0,257 [9,411] 0,1292 16,173 0,1002 (7,561 0,1532 |2,507|0,02186 [0,9534
Std. Chyba 2,184] 0,07173 | 1,152 ]0,01327) 2,08 |0,05746[2,104| 0,02888 | 1,38 | 0,02241 | 1,65| 0,04619 |0,5909|0,005302|0,2312
: HLADR CD4 cD8 cD19
SLN pozit. CD3 |CD3abs.p|HLADR| abs.p [CD4| abs.p |CD8| abs.p |CD19| abs.p | NK | Nkabs DC | CD83 IRI
(59-| 1,1-1,9 0,05-0,4| (25-| 0,7- |(19-| 0,40- (6- 0,10- 6-- 0,10-
Ini hodnoty |83%)| 1079/l [4-16% | 1079/l |59%)|1,379/1 |48%)|0,9x1079/1{22%)[0,4x107'9/I{ 30% |0,4x10”9/l| 1--3 | 2--16 |1-1,6
_ Minimum 70 0,68 5 0,04 |265| 0,25 | 26 0,24 7 0,1 7,4 0,11 0,01} 0,01 0,5
2% Percentil  [73,5| 0,685 8,5 | 0,075 [29,25| 0,295 [28,5| 0,265 9 0,105 |92 0,12 0,04 | 0,015 | 0,7
Median 77,5| 0,77 135 | 011 | 38| 04 [355| 036 |115] 013 11 0,135 1 0,035 1
15% Percentil (80,85 1,1 20 | 0,235 |47,5| 0,55 [455| 057 |155| 019 |[165]| 0145 | 511 | 005 | 165
Maximum 83,7 1,26 25 03 | 50| 06 | 51 0,77 19 0,21 21 0,15 6,69 | 0,05 1,7
Primér 77,18 0,868 | 14,25 | 0,146 |38,3]| 0,418 [ 37 0,406 |12,25| 0,144 |12,48| 0,1267 | 2,26 | 0,0325 [ 1,14
,Odchylka |562| 0,2426 | 8,302 |0,09762|9,497| 0,1365 [10,98| 0,2103 ]4,992| 0,04561 (5,075 0,01528 |2,858|0,02062 |0,503
Std. Chyba 2,81| 0,1085 | 4,151 |0,04366}4,247|0,06102|5,492| 0,09405 |2,496| 0,0204 |2,269| 0,008819 | 1,278 [0,01031 |0,2249
HLADR CD4 CcD8 CD19
SLN negat. CD3 |CD3abs.p|HLADR| abs.p |CD4| abs.p |CD8| abs.p |CD19| abs.p | NK | Nkabs DC | CD83 [ IRI
(59-| 1,1-1,9 0,05-0,4| (25-| 0,7- |(19-| 0,40- (6- 0,10- 6-- 0,10-
Ini hodnoty (83%)| 1079/l |4-16% | 1079/l [59%)|1,379/1|48%)[0,9x10"9/1|22%)|0,4x10~"9/l) 30% [0,4x1079/l| 1-3 | 2-15 |1-1,5
Minimum 42 0,52 4 0,06 | 22 | 0,22 | 13 0,23 4,2 0,04 9 0,08 0,01 0 0,7
5% Percentil  161,5| 0,64 6 0,09 |325]| 043 [ 23 0,31 7,1 0,09 16 0,255 [0,055| 0,01 1,15
Median 67 0,86 8 0,1 |385/( 049 | 26 0,38 1 0,16 20 0,345 |063 | 0,02 1,6
4‘75% Percentil 73 1,17 10 0,13 |48,5| 0,7 [295]| 048 |175 0,2 24 0,4 4,215| 0,045 | 2,05
Maximum 79 1,82 14 02 | 55| 1,17 |43,7| 0,55 28 04 38 0,57 6,51 | 0,07 4,2
Primér 66,63| 0,9487 | 8,36 |0,1107|39,5]|0,5847 |26,86| 0,3807 [12,9]| 0,182 [20,63[ 0,3313 ]1,982]0,02692 [ 1,858
Std. Odchylka 9,528 0,348 | 3,135 [0,04148]9,832| 0,2772 8,13 | 0,09917 16,572| 0,1125 |7,247| 0,1429 |2,481(0,02287 | 1,032
Std. Chyba 2,382| 0,08985 |0,8095/0,01071]2,458/0,07158|2,033| 0,02561 |1,643| 0,02904 |1,812| 0,05051 [0,6882]0,006343|0,2978
HLADR CD4 CcD8 cD19
kové faktory | CD3 |CD3abs.p/HLADR| abs.p |CD4| abs.p ([CD8| abs.p |CD19| abs.p | NK | Nkabs | DC | CD83 | IRI
(59-| 1,1-1,9 0,05-0,4| (25-| 0,7- [(19-| 0,40- (6- 0,10- 6 0,10-
aini hodnoty [83%)| 1079/ [4-16% | 1079/l [59%)| 1,379/1 |48%)[0,9x107'9/1{22%)0,4x1079/l| 30% |0,4x1079/If 1-3 | 2-15 |1-1,5
Minimum 67 1) 6 0,06 | 37 | 067 | 13 0,25 4 0,07 18 0,36 0,6 0,01 1,1
2% Percentil 68 | 1,185 6,5 | 0085 | 44 | 0,745 |145( 0,27 6 0,1 19 0,37 1,2 0,03 | 1,95
Median 695 1,32 75 (0125 | 53 [ 0,93 | 17 0,315 8 0,18 22 0,38 235| 0525 | 3.2
15% Percentil 73 1,42 11 0,195 [ 55 1,2 [27,5] 0,505 | 95 0,24 25 0,435 | 3,25 1,5 3,9
Maximum 76 1,47 14 025 | 55 | 1,36 | 37 0,67 11 0,25 26 0,49 3,6 2 42
Primér 70,5 1,303 | 875 | 0,14 [49,5(09725| 21 | 0,3875 [7,75| 0,17 22 | 0,4025 |2,225| 0,765 |2,925
8td. Odchylka [3,873| 0,1578 | 3,594 |0,08042(8,544] 0,2997 [10,86] 0,1919 (2,872 0,08485 [3,651] 0,05909 [1,312] 0,9419 | 1,345
Std. Chyba 1,936| 0,07889 | 1,797 |0,04021/4,272| 0,1499 |5,431| 0,09595 |1,436] 0,04243 |1,826| 0,02955 [0,6562| 0,471 0,6725
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6. Diskuze

Prokazali jsme zvySenou hladinu TGF-B 1 pacientek s operabilnim
karcinomem prsu. Velmi vyznamné je, Ze se jednalo pfevazné o pacientky
v Casném stadiu onemocnéni. Presto jiz vtomto stadiu bylo TGF-f zvysSeno
oproti skupiné zdravych kontrol i skupiné pacientek s rizikovymi faktory vzniku
karcinomu prsu.

Prokazali jsme, Ze hladiny TGF- 1 byly vyznamné zvy$eny jiZ ve skupiné
pacientek s negativni sentinelovou uzlinou. K dal$i elevaci hladin dochazi pri
postizeni sentinelové lymfatické uzliny nadorovym procesem. Z téchto poznatk(
vyplyva vyznamnost TGF-B 1 v diagnostice, stagingu a progndze karcinomu
prsu (97,127).

Desruisseau a spol. prokazali zvySenou hladinu TGF-B1 v cytozolu
nadorovych bunék u pacientek s karcinomem prsu. Nase méfeni prokazuji
vyrazné vy$si hladiny TGF-B1 v krevni plazmé. Zdrojem TGF-B1 totiz nemusi byt
jen tumor, ale téz bunky imunitniho systému. Bylo prokazano ze subpopulace
imunitnich bunék, produkujicich TGF-B1 (pfedev§im makrofagd a T-reg) jsou u
pacientd s nadorovymi onemocnénimi vyrazné vy$$i nez u zdravych osob
(90,99). TGF-B1 je, jak jiz bylo zminéno, imunosupresivnim faktorem, ktery
potlacuje protinadorovou aktivitu imunitnich bunék (suprese ,Natural Killer®
bunék, suprese makrofagli, suprese dendritickych bunék a tim i antigen
prezentace a Tyl odpovédi). TGF-B1 je téz neoangiogenetickym faktorem

plsobicim nejen pfimo na cévy, ale i stimulujicim produkci ostatnich
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neoangiogenetickych faktorli jako je VEGF (128). Témito mechanizmy
interferuje TGF-B1 v ¢asnych stadiich progrese tumoru, kdy zifejmé favorizuje
maligni bunécné klony v metastatickém Sifeni.
Prokazali jsme signifikantni rozdil v hladinach TGF-81 mezi pacienkami
s pozitivni a negativni sentinelovou uzlinou. Tento poznatek miize pomoci:
- zpfesnit diagnostiku a dispenzarni peci, event. pouzit TGF-B1 ve
screeningu
- pii negativité sentinelové lymfatické uzliny a sou¢asném zvyseni hladiny
TGF-B1  doplnit adjuvantni systémovou |écbu
- zvolit adekvatni, tj. radikalngjsi, léCebny postup u pacientek s vysokymi
hladinami TGF-1 - u skupiny s malymi karcinomy a s pozitivni
sentinelovou uzlinou elevace hiadiny TGF-B1 podporuje rozsifeni
operacniho vykonu a aplikaci adjuvantni systémove Iécby

- optimalizovat lIé¢ebny proces kombinaci soucasné terapie s imunoterapii

V soucasnosti je ve svété diskutovana cela rada terapeutickych strategii
vedouci k potlaceni nadprodukce TGF-$1, napf. monoklonalnimi protilatkami, ¢i
snizeni produkce TGF-B1 intracelularné na molekularni urovni (aplikaci DNA
antisense proti TGF-1) (129).

Vysledky vysSetieni bunécné imunity koresponuji s nalezem zvySenych
hladin TGF-B1 u pacientek s karcinomem prsu. V nasi studii jsme prokazali
snizeni absolutniho poétu CD8, tedy cytotoxickych lymfocytli. Tato subpopulace

hraje vyznamnou ulohu v eliminaci a cytolyze nadorovych bunék.
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Prestoze nebyla prokazana zména v percentualnim zastoupeni ani
v absolutnim poctu bunék exprimujicich HLA DR, tedy bunék schopnych
prezentovat cizorody antigen, napf. nadorovy, ostatnim bunkam imunitniho
systemu, populace ,profesionalnich antigen prezentujicich® - dendritickych -
bunék, je u pacientek s karcinomem prsu snizena. Patrna je zejména redukce
tzv. zralych dendritickych bunék, coz znamena bunék exprimujicich CD 83.
Dendriticke bunky, které neexprimuji CD 83, nejsou schopny efektivné rozpoznat
a prezentovat nadorovy antigen ostatnim bunkam imunitniho systému (105),
ktery neni nasledné schopen nadorovou burku eliminovat. Na eliminaci
nadorove bunky se totiz podili jak bunky nespecifické imunity (NK bunky,
monocyty, makrofagy, granulocyty), pro jejichz aktivaci neni nutna prezentace
antigenu, tak bunky imunity specifické. Po uspésSné antigen prezentaci T-
bunkam, predevd8im subpopulaci CD4, dochazi k aktivaci cytotoxickych
lymfocytll, které jsou schopny efektivné nadorové buiky eliminovat. V nasi praci
jsme prokazali pfedevs§im zmény v tzv. specifické imunité, ktera vyzaduje pravée

efektivni funkci zralych dendritickych bunék.
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7. Zaver
Hladiny TGF-B1 byly signifikantné vy8si u pacientek s karcinomem prsu, a to
jak s pozitivni, tak i s negativni sentinelovou uzlinou nez u zdravych kontrol.
Hiadiny TGF-B1 byly signifikantné vyssi u pacientek s karcinomem prsu nez u
pacientek s rizikovymi faktory. Tento rozdil byl vys§Si u pacientek s pozitivni
sentinelovou uzlinou nez u pacientek s negativni sentineiovou uzlinou.

U pacientek s postizenim sentinelové  uzliny byla hladina TGF-1
signifikantné vys8i nez u pacientek s negativni sentinelovou uzlinou. Byl
pozorovan rozdil v hladinach TGF-B1 v pribéhu sledovani, ale tento rozdil neby!
signifikantni u jednotlivych pacientek.

TGF-B 1 je tedy markerem, ktery koreluje s vyskytem rizikovych faktor(,
rozsahem onemocnéni, zejména s postizenim sentinelové uzliny. ZvySené
hladiny TGF-B 1 mohou velmi ¢asné upozornit na vysSi riziko progrese a jiz pred
operaci mohou pomoci ur€it rozsah onemocnéni.

Nebyla nalezena zadna statisticky vyznamna korelace s jinym zkoumanym
znakem. U zadné z pacientek jsme vzhledem ke kratké dobé sledovani nebyli
schopni hodnotit korelaci s dobou preziti.

Standardnim imunologickym vySetfenim nebyly prokazany Zzadné
signifikantni odchylky v jak relativnim v tak percentualnim zastoupeni imunitnich
bunék.

Byla zde ov8em pozorovana tendence k sniZzenym hodnotadm v bunécné
imunité a to vcelkovém poétu lymfocytll (CD3), niz8ich cytotoxickych

lymfocytech (CD8) i CD 4 pomocnych T lymfocytech. Pomér CD4/CD8-
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imunoregulacni index (IRI) byl vyssi jak u pacientek s pozitivni tak i negativni
sentinelovou uzlinou.

Nebyly pozorovany zadné zmény jak v relativnim tak percentualnim
zastoupeni B bunék (CD19) a NK bunék.

Detailni imunologicka vySetieni prokazala minimalni zastoupeni zralych
dendritickych bunék (CD 83).

Zavaznym zavérem se ukazuje fakt, Ze je tfeba se zabyvat parametry vice
odhalujicimi podstatu imunoregula¢nich déja (napf. vySetfeni TGF, funkéni testy
imunitnich bunék, produkce cytokin(l). Zmény na bunécné a molekularni drovni
v produkci  cytokini pfedchazi logicky zmény makroskopické, a proto
neprekvapuje, Zze TGF-B 1 je jiz zvySen u pacientek s negativni sentinelovou
uzlinou. Elevace TGF-8 1 se proto mlze stat indikatorem patologie jiz v dobé,
kdy klinicky jesté nedochazi k projeviim diseminace. Bylo by proto vhodné,
zamérit se v dalSim vyzkumu prfedevdim na skupinu pacientek s karcinomem
prsu s negativni sentinelovou uzlinou a se zvy$enou hladinou TGF- 1 z hlediska

dispenzarizace a dal$iho terapeutickeho postupu.
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Obr. 6: Peroperacni identifikace sentinelové uzliny gamasondou
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Obr. 8: Exstirpovana sentinelova uzlina s pfivodnymi lymfatickymi kanaly

Obr. 9: Verifikace aktivity sentinelové uzliny gamasondou

74



Obr. 10: Metastaza karcinomu prsu v sentinelové uzliné

"hv‘. &S

-

Obr. 11: Pooperac¢ni lymfedém levé horni kon&etiny
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Summary

Objectives: The aim of this project was to search for new risk prognostic markers in the
early stage of breast cancer. We tested the preoperative plasma transforming growth factor
- beta 1 (I'GF- beta 1) levels in patients with operable breast cancer. Correlation with
traditional prognostic markers and with positivity/negativity sentinel lymph node was

evaluated.

Materials and methods: Between 2003 and 2005, 36 patients with operable breast
cancer (T1-2, NO-1, M0) with positive or negative sentinel lymph node were evaluated for
their plasma TGF-beta 1. 27 healthy individuals (9 premenopausal and 18 postmenopausal)
served as controls. The patients were evaluated for the traditional prognostic markers
including tumor characteristics, positivity and negativity of sentinel lymph node, TNM,
tumor grade, expression of tumor markers CA 15-3 and CEA, hormonal status (pre- or

postmenopausal patients, estrogen and progesteron receptor expression), ERB and p53




expression. Predictive value of TGF-beta 1 level and correlation with either of the assessed

parameters was tested by one way ANOVA analysis.

Results: Measurements of preoperative plasma TGF-beta 1 levels in patients with operable
breast cancer showed significantly higher as compared with healthy individuals (median
15293 and 3983 pg/ml p<0.0001). TGF-beta 1 level in plasma of patients with positive
sentinel lymph node was significantly higher than in patients with negative sentinel lymph

nodes (high versus low, median 18,9 and 14,5 ng/ml, respectively, p=0,05).

Conclusion: The determination of TGF-beta 1 status might help to identify a high-risk
population early in tumor progression, for which a more appropriate therapy should be
established. In the node-negative population, the up regulation of TGF-beta 1 might

constitute an early event that promotes further progression of breast tumors.

Key words. Operable breast cancer, Transforming growth factor - beta 1 (TGF- betal),

Preoperative assessment, Sentinel lymph node, Risk factor, Prognostic marker




Introduction:

Breast cancer is the most frequent cancer of women patients and its incidence in
developed countries of the world still increases. Most patients in early stage of disease
(with negative regional lymph node, without signs of primary tumor metastasis) can be
effectively treated with surgery and local radiotherapy. Patients with the positive
axillary lymph nodes are indicated for adjuvant chemotherapy. Besides involvement of
local lymph nodes, other parameters, such as the size of prime tumor, histology of the
tumor, grade of tumor cells, hormone receptor a Her2/neu status help to choose appropriate
therapy. Unfortunately, those criteria are not sufficient. Although the lymph node status is
one of the best prognostic factors in breast cancer, it is not sufficiently accurate to predict
the clinical course of the disease. Indeed, 20-30% of node negative breast cancer patients

will experience disease recurrence and metastatic dissemination [1].

This is the reason of searching for new markers, which could, as soon and as objective
as possible, to determine the exact situation of breast cancer patients and consequently to
plan adequate therapy and to monitor therapy response. Transforming growth factor-beta |
(TGF-beta 1) is thought to be implicated in breast cancer progression. TGF-beta is a
plelotropic growth factor, which affects many different cell functions such as proliferation
and extracellular matrix synthesis. TGF-beta can stimulate tumor angiogenesis, alter the
stromal environment and cause local and systemic immunosuppression, all of which

contribute to tumor progression and metastatic dissemination [2 - 5].

This study was conducted to further analyse the role of TGF-beta 1 in breast cancer
and to evaluate its significance as a prognostic marker in early stages of breast cancer. The
aim was to compare preoperative plasma TGF-beta 1 levels in early breast cancer patients
and to compare them with that of healthy individuals and with the patients with advanced

stage of disease (positive sentinel lymph node).




The association between preoperative plasma level of TGF-beta 1 and traditional
prognostic markers (lymph node status, TNM classification, tumor grade, hormonal status,
expression of tumor markers CA 15-3, CEA) was studied for all patients by two way

ANOVA analysis.

Those investigations should help to find marker which will allow to precis the

diagnosis in early stages of disease and to help adjust the agressivity of standard therapy.

Materials and methods
This study involved 36 patients diagnosed and treated in OB/GYN Dept., 2" Faculty of

Medicine, Charles University, Prague, CZ, between early 2003 and late 2005. Patients were

selected according to the following criteria:

(1) primary unilateral breast tumour; (2) no evidence of metastatic disease or any other
malignancy at the time of diagnosis; (3) ¢T1,T2, NO/N1 status according to UICC
criteria; (4) surgery as the first treatment - operable breast cancer study entrance criteria:

size of prime tumor less than 1cm with negative lymph node (T1a,b, NO)

size of prime tumor less than 1 cm with positive lymph node (T1a,b, N1)

size of prime tumor more than lem and less than 5 cm with negative lymph node (T1¢,T2,

NO)

size of prime tumor more than lcm and less than 5 cm with positive lymph node (Tlc, T2,

N1)

The diagnosis of breast cancer was done by core-cut or open biopsy. All patients
included into research study were routinely examined prior to operation, including palpation,
mammography and/or breast sonography. In patients showed to be breast cancer positive
tumor markers CEA and CA 15-3 (normal values till 32,4 for CA 15-3 and 2,5 for

CEA), chest X-ray, liver sonography and skeleton scintigraphy was done. Data on age,




primary tumor stage, TNM staging (according to the Union Internationale Contre le Cancer)
and imunohistochemistry (determination of hormon receptors, mitotic tumor index) were
reviewed and recorded. Grade was established according to the Nottingham Grading System.
Estrogen and progesterone receptor positivity was tested by monoclonal antibody kits ER/PR
(Immunotech Company, USA). Her2/neu was tested by Hercep Test (DAKO Company,
United Kingdom), Her2/neu 3+ were considered positive.

Venous blood samples were collected before the surgery. Plasma samples were
obtained by centrifugation and stored at -70 degrees of Celsius until assayed. TGF-beta 1
plasma level was determined by modified ELISA (enzyme-linked immunoabsorbent assay)
using monoclonal anti TGF-beta 1 antibodies from R&D Systems®.

In all patients a detection of sentinel lymph node was performed. Most of the patiens
(26) underwent technetium guided detection after 18-20 hours after subareolar injection of
technetium radiocoloid 99mTc Senti-scit, Radiob, H). 7 patients underwent blue dye
peroperative guided detection (Bleu Patent© V, Guerbet, F), in 3 cases detection was
performed by combinations of both methods [6]. Sentinel lymph node was examined by
frozen section, in case of a positive finding of malignant cells, axillary lymph node dissection
of level I, II was performed. All lymph nodes including SLN were routinely examined by
hematoxilin-eosin in parafin embedded blocks.

27 healthy individuals (32 — 74 years, median age of 52, 9 premenopausal and 18
postmenopausal) served as controls.

Patients not included into the study: size of prime tumor more than 5 cm patients with
neoadjuvant therapy (hormonal, radio- or chemotherapy). The study was approved by ethical

board and patients signed informed consent regarding blood drowing and results presentation.




Statistics

The association between preoperative plasma level of TGF-beta 1 and traditional
prognostic markers (Ilymph node status, TNM classification, tumor grade, hormonal
status, expression of tumor markers CA 15-3, CEA, Ki 67) was studied for all patients by two
way ANOV A analysis. Statistical analysis was performed by using Mann-Whitney U-test.
Data were presented as mean +/- SEM or as percentage. P-value of <0.05 was considered to

be statistically significant.

Results

Clinical and pathological characteristics (Table 1)

The patients were 38-78 years old at diagnosis, with a median age of 56 years. In total,
33,3 % of patients were premenopausal. A total of 12 patients presented a tumour size less
than 1 cm; 72,2% of patients were node-negative, 25,0% presented one to three axillary
invaded nodes and 2,8% had more than three invaded nodes. Ductal carcinomas were
diagnosed in 77,8% of patients and invasive lobular carcinomas in 22,2% of patients.

The primary treatment was segmentectomy (69,4%) or modified radical mastectomy
(30,6%) with axillary dissection. 26 patiens underwent technetium guided detection of SLN, 7
patients underwent blue dye peroperative guided detection, in 3 cases detection was
performed by combinations of both methods.  The patients did not have any other therapy at

the time of study entrance.




Biological characteristics of the breast cancer patients

A wide inter-patient variability in the levels of biological factors in breast cancer samples
could be observed.
31 out of 36 patients (86,1 %) showed ER positivity, 75,0% (27 / 36) were PR positive, 3 out
of 35 were Her2/neu positive (8,3%). 3 patients showed triple negativity for all three markers.
15 out of 34 patients (44,1%) showed p53 positivity, 8 of those 15 showed p53 positivity less
than 10 %. Only 3 patients showed CA 15-3 positivity and 2 for CEA.

From the total of 36 eligible patients, 26 (72,2%) showed negativity of the sentinel lymph
node, whereas 10 were sentinel lymph node positive. There was no correlation between above

mentioned markers expresion and sentinel lymph node positivity.

TGF-beta I levels (Table 2, Figure 1)

TGF-beta 1 level in plasma of cancer patients was significantly higher as compared
with healthy individuals (median 15293 and 3983 pg/ml p<0.0001). TGF-beta 1 level in
plasma of patients with positive sentinel lymph node was significantly higher than that in
patients with negative sentinel lymph node (high versus low, median 14,5 and 18,9 ng/ml,

respectively, p=0,05). There was no difference between pre- and postmenopausal patients.




Table 1

Patients characteristics

Feature Category No. of patients Percentage

Total population 36

Age (years) <50 8 222
> 50 28 77,8

Hormonal status Premenopausal 12 333
Postmenopausal 24 66,7

Tumor size T1 7 19,4
T2 29 80,6

Histology Ductal 32 88,9
Lobular 4 11,1

Grade I 11 30,6
Il 17 47,2
[ 8 222

Receptor status ER- PR- 5 13,9
ER- PR+ 0 0
ER+ PR- 9 25
ER+ PR+ 22 61,1

Breast surgery Segmentectomy 25 69,4
Mastectomy 11 30,6

SLN status Negative 26 72,2
Positive 10 27,8

Table 2 TGF-beta 1 levels in selected group of patients

Category Range Mean (CI)* [Q25 |Q50 |Q75

SLN positive 13,45-33,71 |19,75 13,81 118,97 |24.1

SLN negative 1,124 - 47,67 (15,72 5,992 |114,5 (21

Healthy controls 1,095 - 12,41 (5,086 2,46 |3,938 [6,96

*95% confidence interval, Cl




Figure 1
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Discussion

High levels of TGF-beta are recently discussed topic in the correlation to patient
therapy response, stage of the disease and bad prognosis. Recent evidence continues to
support a central role for TGF-beta in tumor maintenance and progression.

There is evidence that TGF-beta acts as a suppressor of tumor initiation but also as a
promoter of tumor progression, when the antiproliferative effect of the TGF-beta signalising
pathway has been overridden by other oncogenic mutations. In addition, there is increasing
evidence that after malignant cells lose their sensitivity to TGF-beta 1
- mediated growth inhibition, autocrine TGF-beta signalling may promote tumorigenesis.
TGF-beta was shown to be produced by tumor cells and mainly by macrophages and T-
regulatory cells of cancer patients.

TGF-beta is a pleiotropic cytokine with powerful immunosuppressive functions.
Recent investigations have highlighted the role of TGF-beta in suppression of T-cell mediated
anti-tumor immunity as well as cytotoxicity of NK immune cells and dendritic cells (DC) [7-
9].

Immune response of cancer patient is often insufficcient, supporting immusupression
and tumor growth [10-15]. Transforming growth factor-beta inhibits the antigen-presenting
functions and antitumor activity of dendritic cell vaccines [16]. Targeting tumor-associated
macrophages and T-regulatory cells producing TGF-beta seems to be a novel strategy

against breast cancer.

Whereas TGF-beta 1 seems to be confirmed as a bad prognostic marker in a number
of human tumours such as ovarian [17], colorectal, gastric [18], and prostatic [19] cancers,
glioma [20] and in the metastatic breast cancer [21]. The impact of TGF-beta 1 on the

progression of breast cancer remains uncertain. ~ Desruisseau et al. [1] described increased




TGF-beta | protein level in breast cancer tissue samples and correlated with a shorter disease
free survival. This suggests that secreting higher levels of TGF-beta 1 may provide an
advantage to tumour cells. The hormonal influence on activation of the TGF-beta system adds
an additional layer of complexity.

Ivanovic et al. [21] showed that elevated plasma TGF-beta 1 levels correlate with
decreased survival of metastatic breast cancer patients. In our study, we focused on patients
with early stages of disease.

We proved for the first time that TGF-beta 1 levels are elevated already in early stages of
the disease in patients with operable breast cancer. Moreover, TGF-beta 1 in plasma of
patients with positive sentinel lymph node was significantly higher as compared to patients
with negative sentinel node. The fact that high level of TGF-beta 1 was observed in node-
negative population strongly suggests that TGF-beta 1 interferes at early stages of tumour
progression, probably by making cell environment favorable for metastatic spread. Thus, in
the node-negative population, the upregulation of TGF-beta 1 group might constitute an early
event that promotes further progression of breast tumours.

Whereas numerous predictive factors have been characterised thus far, early prognostic
markers that interfere at the beginning of tumour progression are scarce. High TGF-beta 1
level observed in node-negative breast cancer patients suggests that the determination of
TGF-beta 1 status might help to identify a high-risk population early in tumour progression,
for which a more appropriate therapy should be established. In this context, it appears
fundamental to confirm the prognostic value of TGF-beta 1 in a large cohort of node-negative

patients.
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Summary

Purpose of the investigation: The aim of study was to determine the efficacy of radioguided occult lesion localisation (ROLL) for
non-palpable invasive breast cancer combined with sentinel lymph node biopsy (SLNB) and to compare the amount of tissue excised

by radioguided navigation versus the hook-wire technique.

Methods: We njected 45 MBq of radiolabelled technetium intratumourally and 15 MBq subdermally 18 hours before surgery in
21 women with bioptically verified non-palpable breast cancér. We identified by gamma probe non-palpable tumours, which were
excised, followed by identification and excision of the sentinel lymph node. We compared our results with a group of 12 women

with non-palpable lesions marked by hook-wire localisation.

Results: ROLL combined with SLNB was successful in 100%; volume of excised tissue was smaller in the hook-wire group but
expressed higher variability in volume than in the ROLL group although the difference was not statistically significant.

Conclusion: The method of ROLL combined with SLNB is technically possible and safe, resulting in minimisation of the surgi-
cal intervention and a decrease in postoperative morbidity. ROLL was more precise than the hook-wire procedure even though the

amount of tissue excised was the same in both groups.

Key words: Radioguided occult lesion localisation; Sentinel lymph node biopsy; Breast cancer; Surgery.

Introduction

Expenence with radioguided navigation involving dis-
section of the sentinel lymph node led to.a new protocol
in the detection and excision of non-palpable or small
breast cancer tumours [1-3]. The introduction of mam-

mographic screening resulted in an increase in the

number of small and non-palpable breast tumours. This

group of tumours has a low rate of lymph node metasta-

sis and can profit most from the sentinel lymph node
detection procedure. The frequency of sentinel lymph
node involvement in our department is given in Table 1.
The fact that 10% of tumours of a size smaller than 10
mm exhibited lymph node involvement confirms the need
for lymph node staging.

The aims of this study were twofold: to determine the
efficacy of radioguided occult lesion localisation (ROLL)
in breast cancer in combination with the detection of the
sentinel lymph node and to compare the amount of tissue
excised by radioguided navigation versus the hook-wire
technique. :
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IGA MZ CR NH 7670-3.

Revised manuscript accepted for publication January 5, 2006

Eur. J. Gynaec, Oncol. - 1ssn: 0392-2936
XXVII, a. 3, 2006

Materials and Methods

ROLL with sentinel lymph node biopsy (SLNB) was per-
formed in 21 patients with bioptically verified non-palpable
breast cancer between the years 2003 and 2005. We injected
0.2-0.5 mi MBq of radiocolloid (*"Tc Senti-scit, Fodor Joszef
NCPH, Fed. J. Curie, NRI, Radiob, Budapest) intratumourally
and 0.1-0.2 ml subdermally to the quadrant of the tamour under
sonographic guidance. Lymphoscintigraphy was performed
three bours after the application. The next day, approximately
18-20 hours after the application, a lesion was identified during
the surgical procedure using a hand-held gamma probe. A small
incision was made above the tamour, followed by surgical exci-
sion with a healthy margin that expressed much lower radioac-
tivity. The tissue sample was oriented and sent for routine
histopathologic examination. From a separate incision in the
frontal axillary line the sentinel lymph node was identified
using the gamma probe. The lymph node was then sent for
frozen-section histopathologic examination using a two-section
technique. In case of a negative result from the frozen section
total axillary lymphadenectomy was abandoned.

Histopathologic examination: the sentinel lymph node was
cut into two halves in the greatest diameter, snap-frozen in
liquid nitrogen and sectioned for peroperative histopathologic
examination. The rest of the tissue was then defrozen, and
together with the other half, fixed in 10% purified formol for 24
hours and finally fixed in paraffin. The paraffin embedded sec-
tions were stained with hematoxylin-eosin. Next, 0.2 mm serial
sectioning of the paraffin block was performed, followed by
immunohistochemical examination: polyclonal antibodies cyto-
ceratine large spectrum (Irmmunotech), anti-human cytoceratine
AE1/AE3 (Dako), monoclonal antibodies anti-human cytocera-
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Table 1. — Frequency of sentinel lymph node involvement as a
function of tumour size.

Tumour size Cases Involved SLN

cm number % number Do

= 1 61 36 6 12
‘1-2 63 37 20 42
22 45 27 22 46
Total 169

100 48 100

tine — clone MNF 116 (Dako) and monoclonal antibodies anti-
human epithelial membrane antigen (EMA) (Dako). The reac-
tions were visualized by diaminobenzidin - DAB (Fluka).

We compared our results with the group of 12 women with
non-palpable lesions that were localised using the hook-wire
technique. Hook-wire localization was performed on the day of
surgery using stereotactic mammographic guidance (wire
placed into the centre of the lesion). After excision of the non-
palpable lesion, a specimen mammography was performed, fol-
lowed by regular histopathologic examination.

All histologic samples were measured in three directions
(A,B,C) and the volume was calculated for both samples using
the ellipsoid formula (/6)*A*B*C. The F test was used to test
equal population variances. The two-sample t-test (for equal
variances according to the result of the F test) was applied to
tompare mean volumes of the ellipsoids. The normality of the
ellipsoid volumes can be assumed based on the Kolmogorov-
Smirnov test.

Results

' The patients’ average age was 60 years (range 44-78

years). In the ROLL group of 21 patients a conservative

procedure was performed in 16 (76%) patients and mas-

kectomy in five (24%). In the hook-wire group of 12
. patients a conservative procedure was performed in ten
 83%) patients and mastectomy in two (17%). The indi-
‘ations for mastectomy were the multifocality of breast

tancer or the excessive intraductal component of the
| fancer.

Tumour-free margins were achieved in all cases greater

f"han 3 mm in both groups. The sentinel lymph node was
\lentified in all 21 (100%) patients in the ROLL group,
fipressing macrometastasis (tumour greater than 2 mm)
I two of these patients (9.5%). Axillary lymph node dis-
ection was performed in two (9.5%) patients in the
#OLL group. The indication for axillary lymph node dis-
sction was frozen section positive lymph nodes in all
patients. After regular histopathologic examination using
¢rial sectioning micrometastasis (metastastasis smaller
‘ian 2 mm) in originally frozen section negative lymph
‘ndes, metastasis was revealed in one patient (4.7%) in
e group with the ROLL procedure.
. The histopathologic findings revealed ductal invasive
‘[-.'arcinoma in 13 (62%) patients in the ROLL group and
a all 12 (100%) patients in the hook-wire group. Fur-
'[itermore, in the ROLL group lobular invasive carcinoma
#as found in five (24%) patients and ductolobular carci-
‘oma in three (14%) patients.

The descriptive characteristics according to the volume
il tissue excised for the two procedures (i.e. ROLL and

book-wire) are-presented in Table 2. Although the
patients in the hook-wire group expressed higher vari-
ability in volume than the patients in the ROLL group,
the difference did not reach statistical significance (p =
0.1). The average volume was found to be higher in the
patients in the ROLL group but again the difference was
not statistically significant (p = 0.86). Confidence limits
for the mean volumes are depicted in Figure 1. In the
figure the higher variability and greater number of obser-
vations.in the hook-wire procedure correspond to the
lower occurrence of the estimated mean and wider confi-
dence interval for this procedure.

Table 2. — Descriptive statistics for ellipsoid volumes.

Procedure n Mean Sb Lower limit Upper limit
mm’ mm’ mm’ mm’
Hook-wire 12 18,990 15,935 8,865 29,114
ROLL 21 19,813 10,446 15,058 24,568
(x 10,000)
3 [
25F
= 2F
3 ¥
= 1.5 E
1 E
0.5
Hook-wire ROLL
Procedure

Figure 1. — 95% confidence lLimits for the mean volume of the
ellipsoid.

Discussion

In comparing both procedures of non-palpable lesions
we found ROLL to be more precise than the hook-wire
procedure in preventing abundant tissue loss. The tumour
was always excised completely. In accordance with
Audisio et al. [4], Patel ez al. [5] and Ronka et al. [6], the
tumour-free margins were always achieved with the
ROLL procedure as was the case with the hook-wire
method.

The main advantage of the ROLL method is the com-
bination of the detection of a non-palpable lesion and
the sentinel lymph node in one procedure [7]. In our
original set of 169 patients with SLNB followed by
complete axillary dissection agreement between the
negative results of SLN and the rest of the axillary
lymph nodes was 100% [8]. In addition, the method of
frozen section proved sufficient in estimating lymph
node status. Copsistent with other authors we found a
one-third reduction in surgery time as well as smaller
tissue loss and thus a better cosmetic result [9]. Accord-
ing to the literature the length of hospitalisation stay is
shorter and morbidity is reduced [10].
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The method of ROLL combined with SLNB is easy,
more precise and more effective than other methods. The
main disadvantages are the cost of the procedure and the
necessity to co-ordinate several departments. The hook-
wire procedure; on the other hand, presents a high
number of failures in that the top of the wire may fail to
be placed in the centre of the lesion or it may by dislo-
cated during the transportation of the patient. In these
cases greater volume is needed to excise the tissue.

Conclusion

ROLL of non-palpable tumours is a simple, fast and
tissue-sparing procedure. It is more precise than the
hook-wire procedure. The method of ROLL combined
with SLNB as described in the article proves to be tech-
nically possible and safe. ROLL combined with SLNB
provides better results in terms of destruction of the tissue
and amount of tissue excised. A negative result of the
sentinel lymph node enables us to leave out lym-
phadenectomy, leading to minimalization of the surgical
intervention, a reduction in postoperative morbidity and
better cosmetic results.
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Abstract

Pregnancy-associated breast cancer (PABC) is a rare and challenging problem. We sought to
describe epidemiology, management and outcome of women in whom breast cancer was
diagnosed during pregnancy or within one year after delivery.

Thirty-two women with PABC were referred to two European Union oncology centers
between 1995 and 2007, 16 during pregnancy and 16 within one year after delivery. Data
concerning diagnosis, management, delivery and fetal and maternal outcome were recorded.
A group of 32 patients (matched controls) presenting with non-pregnancy-associated breast
cancer (non-PABC) was matched for age at diagnosis, tumor size and stage to each PABC
patient. Differences in outcome between the PABC and non-PABC groups were then
assessed.

Histological features were similar in both groups, except that estrogen receptor-negative
tumors were more common in the PABC group. Three patients received chemotherapy and
two others underwent surgery during pregnancy, with no excess toxicity or severe
maternal/fetal adverse effects. All children in the PABC group were healthy, except for one
exposed to epirubicin in utero and born with rectal atresia. Overall survival was similar in
PABC and non-PABC patients (p=0.449). The subgroup of patients with breast cancer
diagnosed within one year after delivery showed a shorter time to relapse (TTR) than controls
or patients with gestational cancer (p=0.0178).

PABC 1is a special situation, necessitating individualized, multidisciplinary management.
Prognosis is similar for women with non-gestational cancer matched for age and stage though

poorer outcome post-partum should be further investigated.
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Introduction

Pregnancy-associated breast cancer (PABC) is a clinical entity that represents a challenge for
physician and patient alike. Because women are postponing childbearing to a later
reproductive age, the number of patients with the diagnosis of breast carcinoma during or
within 12 months from completion of pregnancy is increasing. The average age of patients
with breast carcinoma in pregnancy is between 35 and 38 years (1). With an incidence of 1 to
3 cases per 10 000 pregnancies, it is the second most frequent malignancy occurring during
gestation after cervical cancer (2). However, the impact of pregnancy and lactation on tumor
biology on the management and prognosis of patients with breast cancer remains unclear (3).
Most investigators define PABC as breast cancer occurring during gestation, lactation or
within one year from delivery (4). In keeping with this convention and providing comparable
data we used this definition and presented epidemiology, management and outcome data on
32 patients with PABC diagnosed in two oncologic centers of the European Union treated in

the past 12 years.

Materials and Methods

From 1995 to 2007, 32 patients with PABC (group A) from two medical centers (10 from the
Ioannina University Hospital, Ioannina, Greece and 22 from the University Hospital Motol,
Prague, Czech Republic) were included in this retrospective study. Of these 32 patients, 16
were diagnosed during pregnancy (group B) and 16 were diagnosed within one year after
delivery (group C). We examined patient case sheets and recorded the following data: patient
demographic characteristics, stage of pregnancy at the time of diagnosis, histological
characteristics of the tumor, management, delivery data and data on neonatal and maternal

outcome.
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A grade scoring system was established according to the Nottingham grading system.
Tumor estrogen and progesterone receptor status were tested immunohistochemically by
means of the mouse monoclonal anti-Human ER/PR antibodies (DAKO, Denmark). Hormone
receptor status was considered positive when 10% or more of tumor cells exhibited staining.
Her2/neu protein expression was tested with the HercepTest Kit (DAKO, Denmark).
Her2/neu 3+ was considered positive; in case of equivocal results (i.e. 2+) gene amplification
was sought by means of fluorescent in situ hybridization (FISH).

Each patient with PABC was matched to a patient presenting with non-pregnancy-
associated breast cancer (non-PABC) according to age at diagnosis, tumor size, axillary
lymph node status and presence or absence of metastatic deposits (matched controls, group
D). The patient match was tested by comparing median values for age and tumor size using
the Wilcoxon test. Differences in groups A and D concerning histopathological features (such
as grade, ER/PR status and Her2/neu status) were tested with the Xz test of independence.
Survival analysis was performed for time to relapse (TTR) and overall survival (OS) time, and
survival curves were constructed according to the Kaplan-Meier product-limit method and

compared by the log-rank test.

Results

Patient characteristics and tumor histological parameters are presented in Table 1. The
median age at diagnosis was 33.7 years (range 25.9-41.6), average gravidity 2.4 years and
parity 1.8 years. The most frequent histological type of malignancy was ductal carcinoma,
which occurred in 97% of the PABC patients. The mean size of the primary tumor at
diagnosis was 33.9 mm (range 6-100), grade 2.4. Estrogen receptor expression was observed

in 36.7% of the gestational tumors and progesterone receptor in 36.7%. Her2/neu protein
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overexpression or gene amplification was noted in 33.3% of the cases and involved axillary
lymph nodes in 65.5% in the PABC group.

Table 2 summarizes the management data in breast cancer patients diagnosed during
pregnancy. Gestational age was the most important factor in determining the selected
treatment procedure. Three patients received chemotherapy (single-agent epirubicin in two
patients and FEC in one patient), all during the second and third trimesters of pregnancy.
After completion of pregnancy, all patients subsequently received full-dose combination
chemotherapy, including alkylators, anthracyclines and taxanes. Two pregnant women
underwent surgical resection of their tumor (one a breast-conserving procedure and the other a
modified radical mastectomy) with axillary lymph node clearance during the second and third
trimesters of pregnancy. The remaining 13 patients underwent surgical extirpation of their
tumor (mastectomy in seven and breast-conserving surgery in six) after delivery, with the
exception of three patients who harbored metastatic disease. Breast or chest wall external
beam radiotherapy was implemented in six patients after delivery and following termination
of lactation. Chemotherapy administered in our three pregnant patients was well-tolerated,
with no excess of severe hematologic or non-hematologic toxicities encountered, despite
administration of standard doses of cytotoxic drugs. No adverse sequellae were observed in
either mother or fetus from the anesthesia or surgical procedures performed in our two
pregnant patients.

Table 3 presents management data in patients with breast carcinoma diagnosed within
a one-year period after delivery. Management of the malignant disease was significantly more
straightforward in these women 3-52 weeks after delivery, as cessation of lactation was the
only precaution required regarding potential impact on the offspring. With the exception of

one woman lost to follow-up, all patients were managed with surgical extirpation of the
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primary tumor. Administration of combination chemotherapy and external beam radiotherapy
was performed in seven cases.

Information on type of delivery and neonatal and maternal outcome are summarized in
Table 4. Eighteen of 32 patients were tested for BRCA mutation. Of eight patients with
available test results, six (75%) were positive for germline mutations. Abortions occurred in
4/32 women, with three in group B (cancer during pregnancy). Spontaneous birth occurred in
19 patients, whereas in seven patients a healthy infant was delivered by means of a scheduled
caesarean section. The median newborn weight was about 3 kg (range 1890-4870 g): their
health being normal in 23 of 25 deliveries of available data. One baby presented transient
jaundice and one rectal atresia; the one with the atresia was born to a mother who received
single-agent epirubicin starting on the 23rd gestational week. Twelve of 32 women had
malignant relapse and 10 died at a median follow-up of 142 months. Three relapses occurred
in group B and nine in group C, where the number of deaths was 2 and § in groups B and C,
respectively.

Groups A ( 32 women with PABC) and D (matched controls) were found to be well
matched for age, stage, tumor size, grade, progesterone receptor and HER?2 status though
estrogen receptor-negative tumors were more frequent in women with PABC. Twelve
malignant relapses and nine deaths occurred in group D. Median follow-up times for groups A
and D were 142.5 and 214.8 weeks, respectively. No statistically significant difference in
TTR was found between groups A and D (p=0.143, Figure 1). The median TTR in group A
was 165, whereas in group D the median was not reached. When group A was divided into
group B (breast cancer during pregnancy) and group C (breast cancer within one year after
delivery), a statistically significant worse prognosis was noted in group C (median TTR not
reached) but not in group B (median TTR 51.5) (p=0.0178, Figure 1). No statistically

significant differences, however, were observed in OS between groups A (median OS 309)
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and D (median OS 449) (p=0.449, Figure 2) or among groups B (median OS not reached), C

(median OS 258) and D (median OS 449) (p=0.468).

Discussion

There is a minor shift towards a lower incidence of breast cancer in the group of
women aged below 40 years recorded between the years 1985 and 2003 in the Czech
Republic. In 1985, there were 6.7% of all patients with breast cancer under 40 years, whereas
in 2003 the figure was 3.4% of all patients (5). On the other hand, the average age of
primiparous women has shifted dramatically towards older age. In 1985, the average age of
primiparous and multiparous women was 22.3 and 24.6 years, respectively, the same
parameters in 2003 were 25.9 and 28.1 years. This means that as childbearing is delayed until
older age, in which breast cancer incidence is markedly higher, the risk of breast carcinoma
associated with pregnancy is expected to increase.

According to the literature, there is a comparable representation of the histological
types of breast carcinoma in pregnant and non-pregnant women (6-8), whereas positive
regional lymph nodes were found more often in pregnant women (59- 83%) than in non-
pregnant women (38-54%) (9). In our PABC patient group 65.5% harbored node-positive
tumors, a figure lying in the high end of reported incidence of axillary involvement in breast
cancer series. Some published studies have reported a higher frequency of estrogen-negative
tumors. Bonnier et al., for instance, reported that 42% of gestational tumors were estrogen
receptor-negative as compared with 21% in their control group. Other studies, which have
focused on tumor expression of Her2/neu protein, reported that the number of positive
Her2/neu tumors in pregnancy was greater (58%) when compared with a control group (10 -
25%) (10). Our data seem to confirm the high incidence of estrogen receptor-negative tumors

(59%), which is probably a biological characteristic of breast cancer affecting most young
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women rather than pregnant women per se. On the contrary, we observed Her2/neu
overexpression in less than a third of our pregnant women, a finding consistent with quoted
incidences in non-PABC populations.

Because treatment is strictly individual, the essential part of the treatment strategy in
every case of gestational cancer should be based on a good communication with the patient
and family. Co-operation of oncosurgeons, oncologists, radiotherapeutists, pathologists and
perinatologists is a key issue for successful, individualized patient management. To our
knowledge, there is no evidence indicating better outcome through the termination of
pregnancy (11). Radical modified mastectomy with axillary lymphadenectomy is favored
because of the associated possibility to omit radiotherapy during pregnancy. Despite a
propensity for greater tumor size at diagnosis, probably because of diagnostic delays, breast-
conserving surgery can be performed when indication criteria are fulfilled (12). There are

9™ Kaufmann et

varying opinions on the use of sentinel lymph node biopsy (SLNB) with
al. do not recommend the usage of radioisotope because of unknown teratogenic effects (13),
whereas Gentilini et al. propose that the maximal radiation dose of 0.00043 Gy associated
with the procedure is well below the threshold teratogenic dose (14). SLNB with blue dye can
avoid the risks of radiation.

Chemotherapy used in the first trimester is associated with an increased risk of
miscarriage or congenital malformation of the fetus. However, during the second and third
trimesters, relatively low risks for the fetus were reported (15;16). Berry et al.’s prospective
study, which used a standard protocol of chemotherapy in 24 pregnant patients after the first
trimester (FAC: fluorouracil 1000 mg/mz, doxorubicin 50 mg/mz, cyclophosphamide 500
mg/m2), found only three cases of preterm delivery (15). Another prospective patient cohort

study included 57 women treated with FAC regimen. One child had Down’s syndrome and

two had congenital abnormalities (club foot, congenital bilateral ureteral reflux) (17). A
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retrospective study described similar results in 28 patients treated with chemotherapy in the
period after the first trimester of pregnancy (18), whereas a study with 40 patients treated with
antracyclines or cyclophosphamide after the first trimester reported no neonatal or maternal
complications (19). Thus far, not enough evidence has been accumulated on taxane use in
pregnancy though fetal toxicity has been noted in animal models. Nevertheless, there were no
complications observed in individual human cases, with the sole exception of transitory
anhydramnios (20;21). When cytostatics are used during pregnancy, it is important to plan
delivery two to three weeks after the last cycle of chemotherapy in order to avoid maternal
and fetal myelosuppression. A relation of rectal atresia (which occurred in one child in our
series) to exposure to epirubicin, a highly lipophilic compound, during the 2nd trimester of
pregnancy is highly improbable. Longer follow-ups of children exposed to chemotherapy in
utero are needed to determine late effects on normal tissues. Breastfeeding is contraindicated
during chemotherapy because most cytostatics are released into the milk, a fact confirmed in a
recent international meeting of experts outlining therapeutic guidelines (22).

As summarized in Table 5, a majority of the authors found no difference between
patients with PABC and patients with non-gestational breast cancer matched for stage and age
(23-31). Accordingly, an unfavorable prognosis has been attributed to late diagnosis rather
than distinct tumor biological behavior. Few studies have specifically compared subgroups of
PABC patients (e.g., those with breast cancer during pregnancy and those with breast cancer
diagnosed within one year after delivery). Comparing OS in patients with breast cancer during
pregnancy, lactating women with breast cancer and matched controls, Lethaby et al. found a
worse prognosis in patients with cancer diagnosed during lactation (27). In our series a trend
toward a worse prognosis for patients diagnosed with breast cancer within one year after the
delivery was noted, though this did not translate into an OS difference, probably because of

the small sample size. This finding, if confirmed in subsequent work in a larger series, could
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reflect persistence of diagnostic delays, distinct tumor biology, host immune dysfunction or
an aberrant hormonal milieu. Data registration is needed to expand clinical experience on

which basic research could be based and lead to a better understanding of tumor and host

biology in gestational cancer.
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Table 1: Characteristics of group A (patients with PABC) and group D (non-PABC

patients)
PABC non-PABC | p-value

Number of patients 32 32
Age median 33.7 33.6 NS

Localization right 16 19
B left 16 13 NS

Histology ductal 3] 31

lobular 0 1
ductolobular ] 0 NS

Size <2cm 6 11
>2cm 26 21 NS

Grade I 2 3

II 15 14
111 15 15 NS

ER positive 11 20
negative 19 11 0.03

PR positive 11 17
) negative 19 14 NS

HER2/neu positive 10 11
negative 20 20 NS

Lymph node status positive 18 21
negative 11 11 NS

Metastatic disease positive 6 6
negative 26 26 NS

PABC — pregnancy-associated breast cancer
non-PABC — non-pregnancy-associated breast cancer
ER - estrogen receptor

PR — progesterone receptor

HER/2 — Her2/neu
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Table 2: Management of patients with breast cancer diagnosed during pregnancy
(group B)
Therapy
Hormonal
ID | WP | Surgery | Chemotherapy |Radiotherapy | therapy Regiment description Surgery
1133 ] yes yes ACx4,Tx3 RMM/ALND
2 | 16 | yes(18) ~yes (23) yes Ex4,Tx4 BC/ALND
3134 yes FEC x 3 not done
4125 yes yes (33) Ex2,Tx4 Trx35 BC/ALND
| S | 37| yes yes yes FAC x4,D x 2, Trx 60 | RMM/ALND
6 | 16 yes ves yes FACx4,Dx3 BC/SLNB
7118 yes yes AT x3, AT x?2 BC/SLNB
8 | 22 | yes(23) yes yes yes ACx4,Tx4 RMM/ALND
9 [36 yes yes ACx3 BC/ALND
10 | 24 ves yes (24) FEC x 3 RMM/ALND |
11 11 ves yes yes Ex3, CMFx3, wI'x9 | RMM/ALND
12112 yes yes yes yes ECx 4 BC/ALND |
i3] 33 ves yes yes Ex3,Tx3, CMFx3 RMM/ALND
114 ] 28 | yes yes ECx4,Tx4 RMM/ALND
151 22 yes yes VTr, Cp/Tr, CB/G/Tr BC/not done
16 | 20 yes yes Ex6, T, Vtx3 M/not done

WP — week of pregnancy of the diagnosis, CHT — chemotherapy, RT — radiotherapy, RMM —

radical modified mastectomy, BC - breast-conserving surgery, M — mastectomy, ALND —

axillary lymph node dissection, SLNB — sentinel lymph node biopsy

A — doxorubicin, E — epirubicin, C — cyclophosphamide, CP - capecitabine, CB - carboplatin,

D - docetaxel, F — 5-fluorouracil, G - gemcitabine, M — methotrexate, P - cisplatin, T —

paclitaxel, wT — weekly paclitaxel, V — vinorelbine, Tr — trastuzumab
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Table 3: Management of patients with breast cancer diagnosed within one year after

delivery (group C)

Therapy
Hormonal

ID | WAD |Surgery| Chemotherapy | Radiotherapy | therapy Regiment description Surgery

17 19 yes yes CMF x 6 RMM/ALND |
18] 5 | yes yes yes PAx1,ACx3 RMM/ALND

19| 14 yes yes yes AT x1,ACx 2, ACx3 RMM/ALND

200 3 lost to follow-up

21| 36 yes __yes yes FACx4,Tx1,Dx2, AVx3 RMM/ALND

221 12 yes yes yes yes ACx4,Tx4,Dx6 RMM/ALND
23| 8 yes yes yes ACx4,Tx4 RMM/SLNB,ALND
24| 34 yes yes yes ACx4,Tx 10, VGx4 BC/SLNB,ALND
25| 32 ves yes ACx3,ATx2, Txl RMM/ALND |
26| 52 yes _yes yes yes AT x3, TACx3 RMM/ALND |
27| 16 yes ves yes AT x 3 BC/ALND

28| 42 | yes yes FAC x 6 RMM/ALND
1291 20 yes yes yes yes Ex3,Tx3 CMEx3 RMM/ALND

30| 32 yes yes FECx 6 RMM/ALND

31 8 yes yes CMF x 6 RMM/ALND

32| 12 yes ETx6 biopsy

WP — week of pregnancy of the diagnosis, CHT — chemotherapy, RT — radiotherapy, RMM —

radical modified mastectomy, BC — breast-conserving surgery, M — mastectomy, ALND —

axillary lymph node dissection, SLNB — sentinel lymph node biopsy

A — doxorubicin, E — epirubicin, C — cyclophosphamide, CP - capecitabine, CB - carboplatin,

D — docetaxel, F — 5-fluorouracil, G - gemcitabine, M — methotrexate, P - cisplatin, T —

paclitaxel, wT — weekly paclitaxel, V - vinorelbine, Tr — trastuzumab
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Table 4: Outcome of the patients and newborns

Delivery/abortion Birth weight | Newborn Mother BRCA
ID (gestational age) (g) outcome |outcome (weeks) testing
1 caesarean section (33) 1890 normal alive negative
2 caesarean section (35) 2540 rectal atresia alive sent
3 caesarean section (36) 2775 BRCA 1 dead (17) BRCA 1
o 4 spontaneous (39) 3740 normal alive BRCA |
% e 5 spontaneous (40) 3090 normal relapse (22) sent
° 6 abortion (18) NA NA alive sent
© 7 abortion (20) NA NA alive sent
r 8 abortion (24) NA NA alive sent
. 9 spontaneous (36) 2840 jaundice alive sent
L 10 ongoing ongoing ongoing alive sent
t 11|  spontaneous (11) NA NA alive not checked
E' 12 abortion (12) NA NA alive not checked
F 13 spontaneous (36) 3150 normal alive not checked
'[[lil 14 spontaneous (36) 2500 normal alive not checked
3 15 caesarean section (39) 3300 normal alive not checked
o 16 spontaneous not available normal dead (126) not checked
| 17 spontaneous 3600 normal relapse (435) BRCA |
18 caesarean section not available normal dead (62) not checked
1 19 spontaneous not available normal dead (258) negative
20 spontaneous not available normal dead (14) not checked
LQ)_ 21 spontancous 3360 normal dead (55) BRCA 1
g 22, spontaneous 3130 normal relapse (162) BRCA |
Gl 23 caesarean section 2280 normal alive not checked
24 spontaneous not available normal dead (241) sent
|25 spontancous 3500 normal alive not checked
26 spontaneous 3380 normal alive BRCA 2
27 spontaneous abortion NA NA alive sent
28 spontaneous 4870 normal alive sent
29 spontaneous 3800 normal dead (133) not checked
30 caesarean section not available normal dead (309) not checked
31 spontaneous 3700 normal alive not checked
32 spontaneous 3500 normal dead (171) not checked

NA - not applicable
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Table 5: Literature review of case-control series of patients with PABC.

Cancer | Cancer
during after | Matched
Author Years PABC | pregnancy | delivery | patients Outcome
Petrek,
1991 | 1960-1980 | 56 56 166 No survival difference
Zemlickis,
1992 1958-1987 | 118 118 269 No survival difference
Ishida,
1992 1970-1988 | 192 72 120 192 Worse prognosis in PA group
Chang,
1994 1979-1988 21 199 No survival difference
Nugent,
1995 1970-1980 19 19 157 No survival difference
Lethaby, Worse survival when diagnosed during lactation, no
1996 1976-1985 | 20 10 10 362 difference in pregnant patients
Bonnier,
1997 1960-1993 | 154 92 62 308 Worse prognosis in PA group
Ibrahim,
2000 1992-1996 72 72 216 No survival difference
Zhang,
2003 | 1957-1990 | 88 176 No survival difference
Halaska,
2008 1995-2007 | 32 16 16 32 No survival difference

PABC — pregnancy-associated breast cancer
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Figure 1: Time-to-relapse curves in group A (patients with PABC), group B (patients
with breast cancer during pregnancy), group C (patients with breast cancer within one

year from delivery) and group D (controls with non-PABC).

Figure 2: Overall survival curves for groups A (patients with PABC) and D (controls

with non-PABC).
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Structured Abstract

Objective and design of study: Determination of TGF-beta 1 levels in plasma of patients with operable
breast cancer. The correlation of TGF levels with the stage of disease and other prognostic markers.
Prospective study.

Methods: There were 36 patients fulfilling the entrance criteria included in the study. The blood samples
were taken to set the plasma levels of TGF-beta before the operation, with no adjuvant therapy.

27 age matched healthy volunteers served as controls. The study was approved by ethical board and
patients signed informed consent regarding blood sampling and results presentation. Differences
between groups were determined using the Mann-Whitney U-test.

Results: We proved that TGF-beta 1 levels are elevated in patients with operable breast cancer.
Moreover, TGF-beta in plasma of patients with positive sentinel lymph node was significantly higher as
compared to patients with negative sentinel node. Most important is the fact that patients involved in our
study were in very early stages of disease.

Conclusion: TGF-beta 1 is marker correlating with breast cancer disease risk factors, especially with
positive sentinel lymph node. We conclude that TGF is one of the early markers which may help define
the risk of disease progression already before the operation.

Key words: breast cancer, risk factors, regional lymph nodes, prognostic markers, TGF-beta

Strukturovany souhrn

Cil studie: Stanoveni plazmatickych hladin TGF-beta u pacientek s operabilnim karcinomem prsu. Byla
zkoumana korelace nalezenych hodnot s rozsahem onemocnéni a ostatnimi prognostickymi markery.
Prospektivni studie.



Metodika: V ramci studie bylo vySetreno 36 pacientek s operabilnim karcinomem prsu spliiujicich vstup-
ni kritéria studie. Ke stanoveni plazmatickych hladin TGF byly provedeny krevni odbéry tésné pred ope-
raci, v této doh& pacientky nemély Zadnou dalsi terapii.

Celkem 27 zdravych kontrol odpovidajicich vékem i pohlavim slouzilo jako kontroly pro stanoveni kon-

centrace TGF. Studie byly schvalena etickou komisi a pacientky podepsaly informovany souhlas tykaji-
ci se odbéru krve a prezentace vysledkii.

Ziskana data byla statisticky zhodnocena pomoci Mannova-Whitneyova U-testu.

Vysledky: Prokazali jsme zvySenou hladinu TGF-beta 1 u pacientek s operabilnim karcinomem prsu
oproti zdravym kontrolam. Prokazali jsme navic signifikantni rozdil v hodnotach TGF mezi pacientka-
mi s pozitivni a negativni sentinelovou uzlinou. Vyznamné je, Ze v nasi studii se jednalo prevainé o pa-
cientky v ¢asném stadiu onemocnénf.

Zdver: TGF-beta je markerem, ktery koreluje s vyskytem rizikovych faktori, zejména s pozitivitou lym-
fatickych uzlin. TGF je tedy jednim z ¢asnych markeril, které mohou upozornit na vyssi riziko progrese
a jiz pred operaci mohou pomoci urcit rozsah onemocnéni.

Kli¢ovd slova: karcinom prsu, rizikové faktory, regionalni lymfatické uzliny, prognostické markery,

TGF-beta

UvoD

Karcinom prsu je jednim z nejcastéj§ich malignich
onemocnéni u Zen a jeho incidence v rozvinutych zemich
svéta stdle stoupa. VEtSina pacientek s negativitou regio-
nédlnich lymfatickych uzlin (tzn. bez nalezu Siteni pri-
marmiho tumoru) maze byt efektivné 1éCena chirurgicky
a radioterapii. PTi postiZeni axildrnich uzlin jsou indiko-
véany k adjuvantni chemoterapii. Kritéria, z nichZ vycha-
zeji indikace IéCby, jsou velikost primdmiho tumoru, stav
regiondlnich lymfatickych uzlin, histologicky typ nddo-
ru, grade nadorovych bunék, stav hormonélnich recepto-
. Podle téchto kritérii vSak dosud nelze zcela presné
stanovit progndzu onemocnéni. Proto se v soucasné dobé
stale hledaji nové markery, které by co nejdrive objektiv-
né pomohly urcit dplny rozsah onemocnéni, napldnovat
adekvdtni terapie a monitorovat Uspésnost jeji aplikace.
Detekce a histologické vySetfeni sentinelové lymfatické
uzliny (SLU - uzlina, ktera je jako prvni postiZena Sife-
nim nédorového procesu) je z hlediska stanoveni pro-
gnézy onemocnéni jednim z nejdileZitéjSich kritérii. Az
u 30 % Zen s negativitou SLU (standardni vySetfeni po
barveni hematoxylin-eozinem v parafinovém bloku)
v§ak dochdzi do 5 let k lokélni recidivé. U pacientek
s karcinomem prsu se Spatnou prognézou je ¢astym nale-
zem defekt v imunitni odpovédi. Transformacni ristovy
faktor - beta 1 (transforming growth factor — beta 1,
TGF-beta 1) je vysoce imunosupresivnim faktorem [3,
10], ktery potlatuje pfirozenou imunitu vi¢i nadoriim
a uvazuje se o ném jako o mozném prognostickém mar-
keru progrese onemocnéni [6]. Md rovnéZ neoangioge-
neticky potencidl [2]. N&kteii autofi popisuji korelaci
hladin TGF-beta v cytosolu nddorovych bunék s pieZiva-
nim a korelaci s dal§fmi prognostickymi markery (prede-
v&im korelace s pozitivni sentinelovou uzlinou).

Nas$im cflem bylo vy3etfovani plazmatickych koncent-
raci TGF-beta u pacientek s operabilnim karcinomem
prsu. Bvla zkoumana korelace nalezenych hodnot s roz-

sahem onemocnén{ a ostatnimi prognostickymi markery
(postizené sentinelovd lymfatickd uzlina, tumorové mar-
kery CA 15-3 a CEA, exprese p53, pozitivita estrogeno-
vych a progesteronovych receptordi, exprese HER
a mitotického indexu Ki67).

SOUBOR PACIENTEK

Bylo vysetfeno 36 pacientek 1écenych v letech 2003
az 2006 na Gynekologicko-porodnické klinice 2. LF UK
v Praze, s operabilnim karcinomem prsu, které spliiova-
ly nésledujici kriténa:

* velikost primdrniho tumoru byla mens$i nebo rovna
10 mm v primeéru (T1a,b podle klasifikace TNM) s pozi-
tivnimi a s negativnimi regiondlnimi LU,

* velikost primdrniho tumoru byla v&t§i nez 10 mm
a men$i nez 5 cm v priméru (Tlc, T2 podle klasifikace
TNM) s pozitivnimi a s negativnimi regionalnimi LU.

Vyludovaci kritéria:

* velikost primarntho tumoru rovana 5 cm nebo vétsi,

* absolvovdni neoadjuvantni lé€by (radio- ¢i chemote-
rapie) pro Ca prsu.

METODIKA

U v8ech pacientek bylo provedeno zakladni vySetreni
pii diagnéze karcinomu prsu, tzn. palpacni vySetfeni,
mamografie ¢i sonografie prsi, stanoveni plazmatickych
hladin tumorovych markerd CA 15-3 a CEA.

Pti exstirpaci nehmatnych 1€zi byla vyuZita metoda
hook-wire (léze je pod sonografickou kontrolou oznace-
na zavedenim ocelového vodi¢e) ¢i technika ROLL
(radioguided occult leasion localisation) [7]. Pfi této
metodé je nehmatnd léze 18 az 20 hodin pfed operaci
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oznaéena radioaktivnim izotopem technecia (**™Tc Sen-
ti-scint, MEDI-Radiopharma Ltd., H) a nasledné exstir-
povana za navigace scintilaéni sondou (Neoprobe 2000,
Johnson & Johnson, USA) pfi minimalnim poSkozeni
zdravé tkané. Verifikace malignitho tumoru byla provede-
na budto jiz pfed operaci vySetfenim materidlu odebra-
ného core-cut biopsii ¢i vysetfenim biologického mate-
ridlu zmrazenym rezem (frozen section) pfi oteviené
biopsii. Vzdy byla provedena adekvatni operace - seg-
mentektomie &i modifikovana radikdlni mastektomie.

Soucasné byla u viech pacientek provedena detekce
sentinelové lymfatické uzliny, nejcastéji téZ za navigace
scintilaéni sondou ¢i po uZiti lymfotropniho barviva (Bleu
Patenté V, Guerbet, F). SLU byla téZ peroperané vyset-
fena (frozen section) a pii jejim postiZeni byla piipojena
disekce axilarich lymfatickych uzlin v 1. a II. etdZi. Ex-
stirpované sentinelové lymfatické uzliny byly nésledné
vySetfeny patologem jak standardnim postupem po obar-
veni hematoxylinem-eozinem v parafinovém bloku, tak
téZ extenzivné na pritomnost mikrometastaz.

Nesrazliva krev, kterd byla pacientkdm odebrana t&sné
pred operaci, byla centrifugovana po 10 minut pri 3000
ot/min. Ziskana plazma byla uloZena pfi —80 °C do sta-
noveni hladiny cytoking.

Hladiny TGF-beta v plazmé byly vySetfeny modifiko-
vanou metodou ELISA (enzyme-linked immunoabsor-
bent assay) s pouzitim lidskych monoklondlnich protila-
tek proti TGF-beta 1 od firmy R&D Systems podle
instrukei vyrobce. Pro srovnani hladin TGF-beta 1 bylo
vySetfeno 27 zdravych kontrol odpovidajicich vékem.

Estrogenové (ER) a progesteronové receptory (PR),
exprese p53, HER, a Ki67 byly stanoveny pomoci imu-
nohistochemie, CA 15-3, CEA turbidimetricky. Patolo-
gem byly stanoveny imunohistochemické parametry
tumoru (hormonélni receptory a mitotické indexy).

Statistické srovndni hladin TGF-beta (pg/ml) u skupin
pacientek s rozdilnou velikosti primarniho tumoru podle
TNM klasifikace a u skupin s pozitivni a s negativni senti-
nelovou uzlinou byly statisticky hodnoceny pomoci Man-
nova-Whitneyho U-testu na 95% hladiné vyznamnosti.

VYSLEDKY

Charakteristika pacientek

PostiZeni sentinelové uzliny bylo prokdzdno u 9 z cel-
kového poctu 36 pacientek. U 25 pacientek se jednalo
o tumor men3{ nez 20 mm, z téchto 25 mélo 14 pacien-
tek tumor men3i nezZ 10 mm. Pozitivita ER byla prokaza-
nau 94 % pacientek, u 75 % pozitivita PR, u 75 % pozi-
tivita HER. CA 15-3 byl pozitivni v 8 %, CEA v 5 %,
Ki-67 v 19 %, exprese pS3 v 19 %.

TGF-beta 1

Vysledky ukazuje obrdzek 1.
Hladiny TGF-beta byly signifikantn& vys§i u pacien-
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Obr. I. TGF-beta | v plazmé zdravych jedinci a u pacientek
s operabilnim karcinomem prsu s pozitivni nebo negativni
sentinelovou uzlinou
V nadi studii se jednalo pfevding o pacientky v ¢asném stadiu
onemocnéni, TGF-beta bylo stanoveno pred operaci, v této dobé
nemély pacientky Zadnou neoadjuvantni terapii.

tek s karcinomem prsu nez u zdravych kontrol (mediin
15 293 a 3983 pg/ml p<0,0001). U pacientek s postize-
nim sentinelové uzliny byla hladina TGF-beta signifi-
kantné vysSi nez u pacientek s negativni sentinelovou
uzlinou (medidn 14,5 a 18,9 ng/ml, p=0,05). Nebyla
nalezena korelace s Zddnym jinym vySe uvedenym mar-
kerem.

DISKUSE

Prok4zali jsme zvysenou hladinu TGF-beta | pacien-
tek s operabilnim karcinomem prsu. Velmi vyznamné je,
Ze v nasi studii se jednalo prevdzné o pacientky v asném
stadiu onemocnéni. Presto jiZ v tomto stadiu bylo TGF-
-beta zvy3eno oproti zdravym kontrolam.

TGF-beta | je markerem, ktery koreluje s vyskytem
rizikovych faktord, zejména s postizenim sentinelové
uzliny. NaSe vysledky potvrzuji vysledky dosud prove-
denych studii, které prokdzaly vyznamnost TGF-beta
v prognéze onemocnéni [5, 6]. Desruisseau a spol. pro-
kézali zvySenou hladinu TGF-beta v cytosolu nadoro-
vych buné&k u pacientek s karcinomem prsu. Nase mére-
ni prokazuji mnohem vyS§§i hladiny TGF-beta 1
v plazmé. Zdrojem TGF-beta | v§ak nemusi byt jen
nador, ale 1 buiiky imunitniho systému. Bylo prokédzano,
Ze subpopulace imunitnich bunék, produkujicich
TGF-beta (predev§im makrofdgi a T reg) jsou u pacien-
ti s nddorovymi onemocnénimi vyrazné vys§i nez
u zdravych osob [4, 10]. TGF-beta | je, jak jiz bylo zmi-
néno, imunosupresivnim faktorem, ktery potlacuje proti-
nddorovou aktivitu imunitnich bun€k (suprese ,natural
killer bunék, suprese makrofagli, suprese dendritickych
bunék, a tim 1 antigen prezentace a TH1 odpovédi). Bylo
prokézano, ze TGF-beta | je 1 neoangiogenetickym fak-
torem pusobicim nejen pfimo na cévy, ale i stimulujicim
produkci ostatnich neoangiogenetickych faktord, jako je
VEGEF [2].

Blokace neoangiogenetickych faktord pomoci{ mono-
klondlnich protilatek proti VEGF (bevacizumab, Avastin)
je jiz sou&dsti terapie (v kombinaci s klasickou chemote-
rapif) u kolorektalniho karcinomu. V USA byl jiZ beva-
cizumab schvélen 1 pro lé¢bu karcinomu prsu. Nékteri
autori se domnivaji, Ze nadprodukce TGF a exprese



HER?2 (at’ jiz na nddorové burice, ¢i v solubilni formé) se
vyznamné vzajemné ovliviuji (8, 9].
Funkce TGF-beta | zachycuje obrazek 2.

Prokézali jsme signifikantni rozdil v hladindch TGF-
beta 1 mezi pacienkami s pozitivni a negativni sentinelo-
vou uzlinou. TGF-beta 1 je tedy jednim z ¢asnych mar-
kerl, které mohou upozomit na patologii.

Tento poznatek umozZni:

e - zpresnit diagnostiku, dispenzdrni péli, provadét
screening touto metodou a aplikovat kontroiovanou che-
moprevenci u rizikovych pacientek;

e - zvolit adekvétni 1é¢ebny postup, tj. agresivné;s

f

i,
u pacientek s vysokymi hladinami TGF-beta. Velmi pri-

Funkce TGF-beta 1
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Obr. 2. Funkce TGF-beta v protinddorové imunité

nosné bude srovnani hladin TGF-beta u skupiny s maly-
mi karcinomy a pozitivni sentinelovou uzlinou, kde pozi-
tivita TGF-beta podpofi aplikaci systémové 1éCby
chemo- ¢i radioterapie;

* - pri negativité lymfatickych uzlin ziskdvdme dal$i
marker podporujici navrh doplnéni systémové lécby —
chemoterapie;

* - u pacientek s pozitivni sentinelovou uzlinou zisk4-
vame dal$i marker podporujici radikalizaci opera¢niho
vykonu, napt. provedeni kompletn{ axilami lymfonodek-
tomie;

- v budoucnu kombinovat souasnou terapii s imu-
noterapii. V soucasné dobé se ve svét¢ diskutuje o mno-
ha terapeutickych strategiich vedoucich k potlaceni nad-
produkce TGF-beta 1, napf. monoklondlnimi
protildtkami ¢i sniZeni produkce TGF-beta 1 intracelu-
l&rmé na molekulamni drovni (aplikaci DNA antisense
proti TGF-beta ) [1]. Tato 1écba je zatim ve fazi klinic-
kych testd v USA a v zdpadni Evropé.

ZAVER

TGF-beta 1 je markerem, ktery koreluje s vyskytem
rizikovych faktorl, zejména s postiZenim sentinelové
uzliny, TGF-beta 1 je tedy jednim z Casnych markerd,
které mohou upozomit na vyssi riziko progrese a jiZ pred
operaci pomoci ur€it rozsah onemocnéni.

Projekt byl podporen grantem MZ CR &. NR 7951-3.
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Abstract

Objective: Lymphoedema is a severe postoperative complication after treatment of many malignancies.
It is a pathological accumulation of extracellular water (ECW). Early diagnostic tool is needed.
Multifrequency bioimpedance analysis (MFBIA) is a method for detection of changes in ECW.

Type of study: Prospective study.
Setting: Dept. of Obstetrics and Gynaecology of the 2nd Medical Faculty, Charles University, Prague.

Methods: We measured a control group of 72 women and a group of 74 patients undergoing a breast
cancer surgery during 18 month after the surgery by MFBIA and circumferency. Characteristics of the
patients were recorded. The detection of lymphoedema was done using MFBIA, circumferency
measurement and upon the symptoms of the patients.

Results: The average age in the controll and tested group was 40,1 and 58,9 years. The average size of the
tumour, grade and positivity if oestrogen receptors was 15,1 mm, 2,04 and 43%. In 23 patients (21%)
complete lymphadenectomy was performed, in 51 patients (79%) a detection of sentinel lymph node was
performed. Lymphoedema was detected in 8 women (11%). In these patients MFBIA detected
lyinphoedema 9 month earlier in total than other methods.

Conclusion: MFBIA is a low-cost and precise method for the detection od early stage postoperative
lymphoedema. We recommend to incorporate MFBIA into standard dispensatory plan of every patient
combined with circumferency measurement.

Key words: lymphoedema, MFBIA, breast cancer, detection

Souhrn

Cil studie: Lymfedém je zavainou pooperaéni komplikaci u mnoha malignit. Jedna se o patologické
nahromadéni extraceluldrni tekutiny. ZvIasté duleZita je u tohoto onemocnéni ¢asna diagnostika. V sou-
¢asné dobé existuje nékolik metod, které ale vétsinou méri jen celkovy objem kondetiny a ne objem extra-
celularni tekutiny (ECT). Multifrekvenéni bioelektrick4 impedanéni analyza (MFBIA) je metoda, ktera
dokaZe presné detekovat zmény v ECT.

Typ studie: Prospektivni studie.

Ndzev a sidlo pracovisté: Gynekologicko-porodnicka klinika 2. lékarské fakulty Univerzity Karlovy a FN
Motol. Praha.

Metodika: Zmérili jsme kontrolni skupinu 72 Zen a skupinu 74 pacientek podstupujici operaci pro kar-
cinom prsu pomoci MFBIA a pomoci méfeni obvodi konéetiny pred operaci a v trimési¢nich intervalech
po dobu 18 mésica. Zaznamenali jsme charakteristiky tykajici se pacientky, operace a nadoru. Detekce
lymfedému byla stanovovand pomoci MFBIA, méfeni obvodi koncetin a podle symptomu pacientky.

Vysledky: Primérny vék v kontrolni a testované skupiné byl 40,1 a 58,9 let. Primérna velikost nidoru,
grade a pozitivita estrogennich receptora byla 15,1 mm, 2,04 a 43 %. U 23 pacientek (21 %) byla prove-
dena kompletni axilarni lymfadenektomie, u 51 pacientek (79 %) byla provedena pouze detekce sentine-
lové uzliny. Lymfedém byl detekovdn u 8 Zen (11 %). MFBIA detekovala u téchto pacientek lymfedém
celkem o 9 mésica drive.

Zavér: MFBIA je levna a presna metoda k detekci ¢asnych stadii pooperacniho lymfedému. Doporucu-
Jjeme ji zafradit do standardniho planu dispenzarizace pacientek spolu s klasickymi metodami méreni
obvodu konéetiny.

Kli¢ovd slova: lymfedém, karcinom prsu, MFBIA, detekce
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UvVoD

Karcinom prsu je druhym nejéast&jSim malignim
nadorem u Zen, ktery byl teprve v poslednich letech na
prvnim misté v incidenci nahrazen zhoubnymi nadory
kize [1]. V rdmct adekvatni radikdlni operace tohoto
zhoubného onemocnéni je nezbytné provést odstranéni
regionélnich lymfatickych uzlin — lymfadenektomie [19,
20, 31]). Modemi koncept v 1é¢bé predstavuje detekce
sentinelové uzliny (SI.LNB) pomoci radiokoloidu *™Tc
(technecium) nebo pomoci lymfotropni latky ,,blue dye*
[12]. Sentinelova uzlina je spaddova uzlina, ktera je prvni
postiZzena pri $ifeni nadorovych bunék z nadoru. Shoda
spravného zarazeni do TNM stadia pomoci této metody
byla prokdzana nékolika studiemi [13]. Diky &asné;jsi
diagndze a i¢inné)3i terapii se v posledni dobé prodluzu-
je celkové preziti pacientek s timto zhoubnym onemoc-
nénim. To obraci zvy$enou pozornost na kvalitu Zivota
zen po operaci [27].

Nejzavaznéjsi komplikaci po operaci pro zhoubny
nador prsu u zen podstupujicich radikdlnf operaci dopro-
vdzenou odstranénim lymfatickych uzlin je lymfedém.
Lymfedém predstavuje abnormélni nahromadéni tkéro-
vého moku v intersticiu. Tkafovy mok vznika filtraci
krevni plazmy pfes kapilamni stény nebo jako metabolic-
ky produkt bunék [28], vétSina je zpétné resorbovana do
kapildr a asi jen 2 | jsou odvadény lymfatickymi cévami.
Odstranénim lymfatickych uzlin béhem operace se pre-
ru$i lymfaticky obéh, a tim se zvysi riziko vzniku lymf-
edému. Etiologie sekundarniho lymfedému je komplex-
ni. Dosavadni teorie, podle které byl stupen lymfedému
primo zdvisly na extracelulami koncentraci bilkoviny,
byla nahrazena teorii novou, kdy angliéti autofi dokdazali
analyzou aspirované extracelulami tekutiny (ECT), Ze
naopak ¢im je niz&{ koncentrace bilkovin, tim zdvazné;si
je lymfedém [2]. Pro rozvoj lymfedému je zdsadni nejen
mechanické preruSeni lymfatickych cév odstranénim
lymfatickych uzlin pfi operaci, ale i porucha inervace
arterii a vén, coz vede ke zvySeni mistniho hydrostatic-
kého tlaku, a tim k hromadéni intersticidlnf tekutiny [21].
Mezi dal3i faktory, které prispivaji ke vzniku lymfedému
patfi prorustani nadoru do axily, pfitomnost pooperacni-
ho hematomu, poruchy hojeni rdny, infekce horni konée-
tiny a radioterapie axilamich uzlin, kterd vede k oblitera-
ci1 lymfatickych cév. Ke zvySenému vyskytu lymfedému
pfispiva pritomnost seromu (tekutina tvorici se z tukové
tkdné) v pooperaéni rdné [24]. Velmi dileZitym riziko-
vym faktorem je obezita, kterd zvy3uje riziko vyskytu
pooperaéniho lymfedému [15, 30]. Nékolik vyznamnych
praci se vénovalo vyskytu lymfedému, ktery se podle
dostupné literatury pohybuje mezi 8-24 % [8].

V soucasné dob€ je nékolik metod, které se pouzivaji
k detekci lymfedému [9]. Pravdépodobné nejpouzivanéj-
§i metodou je méreni obvodu homi kongetiny na predefi-
novanych mistech [4] nebo v 10cm segmentech [5, 25] .
Jinou metodou je méfeni objemu paZe pomoci vytlaku
vody, kdy je paZe ponorena do odmémého vilce, a tak
odecten objem kondetiny [14]. Tret{ nejcasté;§i metodou
je tkdnova tonometrie [6]. VSechny tyto metody oviem
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méii celkovy objem koncetiny a jejich citlivost je tak
omezena aZz na vyssi stupné lymfedému, kdy jiz dochédzi
k objektivnimu zvétSovani koncetiny. Tomu jiZ zpravidla
predchazi vy8e zminéné symptomy popsané samotnou
pacientkou a nejedn4 se tak o ¢asné odhaleni lymfedému.
[ymfoscintigrafie uzivajici **™Tc (technecium) je meto-
dou, kterd pomdah4 pii popisu morfologie a funkénosti
lymfatického aparatu [26]. Novou metodou je multifrek-
venéni bioelektrickd impedanéni analyza (MFBIA), kte-
rd vyuziva ke stanoveni ECT odpor, jenZ klade koncetina
stfidavému proudu o ridznych frekvencich. Vysetren{
MFBIA je rychlé (1 minuta), nebolestivé, snadno repro-
dukovatelné, mozné provést kdekoliv, s minimdlnimi
néklady [29]. Podrobnou metodiku jsme popsali jiZ dfi-
ve [11].

METODY

Byly vySetieny dvé skupiny Zen. Kontrolni skupina se
sestdvala ze 72 zdravych Zen, které byly vy3etfeny
pomoci méfeni obvodid konéetiny a MFBIA pro stanove-
ni S.D. Tyto Zeny byly z rad pribuznych a zndmych na-
vitévujicich pacientky hospitalizované na Gynekologic-
ko-porodnické klinice FN Motol. Druha skupina je
sloZena ze 74 pacientek s diagnézou karcinomu prsu sta-
novenou pomoci mamografie, ultrazvuku, biopsie, nebo
definitivni histologie, které podstoupily operaci na
Gynekologicko-porodnické klinice 2. LF UK a FN
Motol. VySetfeny byly mezi srpnem 2004 a prosincem
2006. Meérfeni jsme provadéli den pred operaci
a v 3mésiénich intervalech po dobu 18 mésict. Po pode-
psani informovaného souhlasu jsme zaznamenali idaje
o jejich v&€ku, hmotnosti, vySce, dominanct koncetin
a histopatologickych parametrech nddoru. Pro stanoveni
diagnézy lymfedému jsme pouZili nasledujici metody:

I. MFBIAcon:: Z hodnot méreni pro kontroly byla
sestrojena 95procentni hormni mez pro MFBIA podil nd/d
RO5100 (R, extrapolovédna pomoci frekvenci 5, 50, 100
kHz) tzn. byla uréena hodnota primér nd/d + 1,6450 *
S.D. tohoto podilu = 1,002 + 1,645 * 0,0827 = 1,138. P11
pfekroceni této hodnoty podilem hodnot no/o RO5100
pro pacientku usuzujeme na lymfedém.

2. MFBIApre: k predoperaéni hodnoté poméru no/o
RO5100 z frekvenci 5, 50, 100 kHz pro konkrétni paci-
entku pifiddme hodnotu 1,645 * S.D. MFBIA podilu pro
nd/d (zjiSténa z kontrolni skupiny) = 1,645 * 0,0827 =
0,136. Standardni postup volby kvantilu 1,96 (resp. 2)
davéd hodnotu 0,162 (resp. 0,165). Pti prekroceni takto
uréené meze podilem hodnot no/o RO5100 pro danou
pacientku usuzujeme na lymfedém.

K méfeni jsme pouZzili pfistro) MFBIA Impmetr
Papouch, Praha, Cesk4 republika.

3. Na homi koncetiné jsme od caput ulnae nakreslih 5
znadek v 10cm odstupech v celkové délce 40 cm, na kte-
rych jsme zméfili obvod pomoci krejéovského metru.
Obvody jsme secetli, rozdil v O_,,, operované - neopero-
vané koncetiny (Ci) nad 5 cm je hodnocen jako pritom-
nost lymfedému.



4. Vypocet objemu konéetiny na zdkladé méfeni obvo-
dd hornf koncetiny je standardizovand metoda provéfend
z hlediska reprodukovatelnosti vySetreni [4]. Pro vypocet
objemu je horni koncetina zjednodusena na 4 vélce. Pra-
mér vzdy dvou sousednich obvodl je dosazen do odvo-
zeného vzorce pro vypodet objemd valce. Rozdil v obje-
mu operované — neoperované koncetiny (Vi) nad 200 ml
jsme hodnotili jako pfitomnost lymfedému.

lymfedém prsu, ktery se rozvinul po punkci hmatné 1éze,
provedené 5 mésict po primdrni operaci. Ptiklad pribé-
hu vysledki méfeni u jedné z pacientek, u které byl dia-
gnostikovan lymfedém, nasledné zahdjena terapie lymfo-
masédzemi, je prezentovdn na obr. 2, 3. V 5 pripadech

Tab. 1. Biometrické charakteristiky vy3etrovanych skupin

5. P{l kazdé navstévé byla Zena dvotz_lzana na opakoya? Potet \Minimum@ximum Primér S‘Dj
nou pritomnost pocitu otoku koncetiny. Pii odpovédi
,-ano“ byla odpovéd hodnocena jako ptitomnost rozvoje Pacientky J
lymfedému (Ps).
Diagnéza lymfedému (LYMF) byla stanovena na Vek 74 \ 35 79 589 108
zéakladé pozitivit inimainé dvou vySetieni, které b
pozitivity minimainé dvou vySetfeni, ktere bylo 7, 01, 49 115 732 14 ‘
potvrzeno ndslednym kontrolnim vySetfenim. Takova
pacientka byla nésledné odeslana k 1é¢bé lymfomasaze- Vyika 74 148 1 175 164 8 50
mi. Data byla zadavdna do webového databdzového for-
muldfe na www.lymphoedema.eu. BMI 74 18.1 38 26.9 J 4.7 )
- Kontroly J
VYSLEDKY Vek 72 2 75 40.1 143 ‘
Hmotnost 72 44 104 672 119 J
Charakteristiky obou skupin Zen podle véku, hmot-
. . . Vyika 72 154 185 167.7 6.5
nosti a body mass indexu (BMI) jsou v tabulce (tab. 1).
VeoSkElpl{lé Qperovanycb zen byly nédory.s nasledujicimi \ BMI 7 16.8 J 8.7 232 45 ‘
prumérnymi hodnotami: grade 2,04, velikost 15,1 mm,
pozitivita estrogennich receptorii 43 %, pozitivita pro- gy _ pody mass index
gesteronovych receptord 25,1 %, ERB pozitivita 0,6.  $.D. - standardn{ odchylka
Tab. 2. Zastoupen{ histologickych typt nadort
Histologie J
- - P o | @ . . . P
Oprice duktalni karcinom lohu?arm duktolo_bularm medl.!Iarm knbnformm celkem
karcinom karcinom karcinom karcinom
SEG 33 2 4 0 0 39
RMM 25 7 | 1 1 35
celkem 58 9 5 I I 2N

SEG - prs zachovavajici operace
RMM - radikdlni modifikovana mastektomie

Pocty pozitivnich lymfatickych uzlin v zavislosti na typu
operace (prs zachovdvajici operace, radikdlni modifiko-
vand mastektomie) jsou na obr. 1. Zastoupeni histologic-
kych typd nadorl je zobrazeno v tabulce 2, rozlozeni
podle dominance kondetiny a operované strany je
v tabulce 3. Celkem 23 pacientek (31 %) postoupilo
kompletni ALND LI, 51 pacientek (67 %) podstoupilo
SLNB nebo sampling uzlin.

Na zdkladé kontrolni skupiny byla stanovena horni
mez pro detekci lymfedému:

MFBIAcont 1,002 + 1,645 * 00827 =
MFBIApre = 1,645 * 0,0827 = 0,136.

Ze 74 pacientek byl lymfedém horni koncetiny dia-
gnostikovdn u 8 (11 %) pacientek. Z toho se lymfedém
vyskytl u 5 (63 %) pacientek, které podstoupily ALND
au 3 (37 %) pacientek, které podstoupily SLNB.V 7 pfi-
padech (87 %) byla nalezena metastiza nddoru aspon
v jedné z uzlin. U jedné pacientky byl diagnostikovan

1,138.

Tab. 3. RozloZeni podle dominance konéetiny a operované strany

Dominantni Lateralita operace Celkem
ruka dx sin

dx 33 38 VA
sin | 1 7 2 3
celkem r 34 40 74

dx — pravé konéetina
sin — levé koncetina

odhalilo vySetfeni MFBIA nariist ECT pred ostatnimi
metodami, ve 3 pripadech pozdéji. Po sefteni mésicu,
o které MFBIA piedesla nebo se opozdila oproti ostat-
nim metodam, uSetfila MFBIA 9 mésici Zivota s lymfe-
démem u téchto 8 pacientek. Rozlozeni detekce lymfe-
dému podle ¢asového odstupu od operace je na dal§im
obréazku (obr. 4).




30
=
O prs zachovavajicfo.
25 W radikalnimod. m.
2001 K

poéet pozitivnich LU

levostrannd dominance, prirustek vdhy, svalovd atrofie.
Pfedkladand prace ma prispét ke zdokonaleni detek&nich
metod pooperaéniho lymfedému. Kontrolni skupina
predstavuje z hlediska v&ku, hmotnosti a vysky zeny
mlads$i, s niz§im BMI. Vzhledem k tomu, Ze ve vSech
vyhodnocenich je pouZzivan pomér jedné koncetiny vici
opaéné, je tento rozdil eliminovéan. V 78 % byl nalezen
duktalni karcinom, coz odpovidd b&Znému zastoupeni
podle literarnich zdroji (70-85 %) [31]. Nékolik praci se
zabyvalo faktory, které maji vliv na méfeni impedance:
cvideni [17], vyZiva, teplota téla, faze menstruaéniho
cyklu, t€hotenstvi [18]. V nadem souboru je vétina pa-
cientek v postmenopauze nebo md chemoterapii navoze-
nou amenoreu. Téhotenstvi, hydratace, faze cyklu ovliv-
nuje hlavné sloZeni trupu, a jejich vliv na horni konéetinu
je tak minimdlni. Vliv ostatnich faktor( lze zmirnit stan-
dardizaci méreni: méfeni v klidu, vleze, s hornimi kon-
Cetinami v mirné addukci s dlanémi poloZenymi na pod-
loZce. Podle obr. 4 je vidét, ze vyskyt lymfedému md 2

HFBIA
Podil pocéatek + 6,136
1,2
LA 76078 R — 1,138
+ L T 10151264
1.115226 7 1.111498 B i
+ 1.885271 $0a9657
—~
a 1.049792
1,8
E A
6,976190 =R
08.949238
|
T I I I T T ] T I ]
-1 99 181 272 363 454 552 643 765
Dny od operace
Obr. 2. Pacientka s lymfedémem - MFBIA zobrazeni
& ;r 24
332,68 529.8
E Pred operaci + 208 nl
& - ; = =
- -+ T 5o 64
- ~183.38 117,41
-168 I . ~~"-48,29
- I 1 | | T 1 I |
-1 -18018 181 272 363 454 552 643 785
Bny od operace
Obr. 3, Pacientka s lymfedémem - objemy
DISKUSE ¢asova maxima - t&€sné po operaci a dal3f kolem 18. mési-
[ -

Pro zlep3eni kvality Zivota a zmiméni poopera¢nich
komplikaci je zapotrebi nalézt nendro¢nou metodu, ktera
by spolehlivé a snadno méfila objem jen extraceiuldmi
tekutiny, protoze celkovy objem konletiny muiZe byt
ovlivnén i jinymi okolnostmi, jako je pravostrannd ¢i
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ce. Sledovéni vyskytu lymfedému by se mélo soustredit
tedy na dobu té€sné po operaci a dale pozdni vyskyt
kolem dvou let po operaci.

Rozsdhla studie srovndvala morbiditu na souboru
1253 pacientek. Vyskyt lymfedému, bolestivosti, tvorby
seromu a infekce byly 34 %, 38 %, 24 %, 9 % ve skupi-
né s ALND, zatimco ve skupiné SLNB 6 %, 14 %, 7 %.



O lymfedém

3 6 9 12
mésice po operaci

Obr. 4. Detekce lymfedému v zdvislosti na odstupu od operace

3 % |3]. Podobné vysledky potvrdily i jiné studie [10,
16, 22, 23]. VSechny tyto studie ovSem uZivaly pro
detekci lymfedému, tedy extracelularniho hromadéni
tekutiny, méné presnych metod - méfeni obvodu konce-
tiny nebo hodnoceni pacientkou. V naSem souboru byl
vyskyt lymfedému v 11 %, coZ odpovid4 faktu, Ze z cel-
kového poctu sledovanych pacientek 50 (67 %) pacien-
tek podstoupilo jen SLNB. Je dileZité poznamenat, Ze
pacientky byly velmi podrobné vySetfovany a edukova-
ny o rizicich a Casnych symptomech lymfedému, coz
rovnéz ovliviiuje vyskyt lymfedému. Z vysledki vyply-
vé, Ze pozitivita lymfatickych uzlin je vyznamnych rizi-
kovym faktorem.

Podle australské skupiny Cornishe a spol. md metoda
MFBIA pro detekci pooperaéniho lymfedému 100% sen-
zitivitu a 98% specificitu [7]. Tito autofi pouZzili detekci
lymfedému pfi MFBIA poméru nd/d RO1100 nad 3 S.D.
ziskaného na zakladé kontrolni skupiny.

ZAVER

Multifrekvenéni bioelektrickd impedan¢ni analyza je
snadno pouZzitelna a levnd metoda, kterd umoziuje pres-
nou detekct lymfedému u pacientek po operaci karcino-
mu prsu. Tyto vysledky lze aplikovat na vyzkum poope-
raénich komplikaci u dalSich malignit, u kterych je
indikovdno odstranéni spadovych lymfatickych uzlin,
jako jsou naptiklad karcinom délozniho hrdla a karcinom
vulvy. MFBIA je vhodnd pro ¢asnou diagnostiku, nic-
méné méla by byt pouzivana v kombinaci s klasickymi
metodami méfeni obvodu koncetin.

Tato price byla podporena grantem Ministerstva
zdravotnictvi IGA MZ NR 9455-3.
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Abstract

Objective: Evaluation of selected scales of the Minnesota Multiphasis Personality Inventory-2 (MMPI-2)
within the frame of psychosomatic aspects of gynecological oncology.

Design: Assessment of actual emotional state and its comparison with the general personality traits of

patients before a surgery for gynecologic malignancy.

Setting: Department of Obstetrics and Gynecology, University Hospital Medical Faculty PU, Olomouc.

Methods: The study group included 40 patients before the operation and histological confirmation of the
diagnosis of oncological disease in whom the indicators of emotional status and personality structure was
assessed. The standardized MMPI-2 was used for differenciation of clinical depression, anxiety and
psychastenic traits. The ability of patients to participate in the study and adequately express themselves
about their emotional status was examined to estimate the validity of administered data.

Results: Significantly higher scores in the selected scales of the standardized MMMPI-2 were found in
our study group compared to general population. The most marked differences were observed in anxiety

and clinical manifestation of depresive symptoms.

Conclusion: Based on the configuration of the personality scales it is therefore possible to accept the
research hypothesis that patients in this group are predisponised to anxiousness as a personality trait
even before the final confirmation of their suspected oncological diagnosis.

Key words: malignant tumours of uterine corpus, psychosocial factors, MMPI-2

Souhrn

Cil studie: Hodnoceni vybranych $kal Minnesotského osobnostniho dotazniku v rdmci psychosomatic-
kych aspekti gynekologické onkologie. Zjisténi aktualniho emocniho stavu a jeho porovnani s celkovou
osobnostni strukturou pacientek pied operaci pro gynekologické onkologické onemocnéni.

Ndzev a sidlo pracovisté: Porodnicko-gynekologick4 klinika, Fakultni nemocnice Olomouc.

Predmét a metoda studie: Autori se ve své studii vénuji oblasti gynekologické onkologie, pacientkam
pred abdomindlni hysterektomii s oboustrannou adnexektomii a lymfadenektomii, se zamérenim na
ukazatele emoéniho stavu a osobnostni struktury danych pacientek. Vyuzit byl standardizovany Min-
nesotsky osobnostni inventar, ktery pro své vyjimecné postaveni mezi psychodiagnostickymi metoda-
mi podava velmi presny popis zkoumanych jevii. Autori se zaméruji v oblasti emoci, predev§im na
odliSeni klinické deprese, uzkosti a psychastenickych rysii osobnosti. Dile zjist'uji schopnost pacientek
podilet se na studii a schopnost adekvatné vypovidat o svém emodénim stavu, zjist'uji tak miru validity

administrovanych dat.
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Summary

Lymphoedema, a pathological accumulation of extracellular water (ECW), is a severe post-operative
complication. Multifrequency bioimpedance analysis (MFBIA) is a method for the detection of changes
in ECW. Our aim is to establish the methodology of MFBIA and to apply it on to group of patients
undergoing breast cancer surgery.

We measured a control group of 60 women, another group of 5 women with pronounced
lymphoedema and a group of 36 patients undergoing breast cancer surgery during a 9-month period after
surgery using MFBIA and circumferential measurements for recording volume changes in the upper limb.
Different linear extrapolations from 1, 5, 50, 100, 200 kHz were determined to find resistance at 0 Hz for
each patient; ratios of Ry were evaluated for non-dominant/dominant and non-operated/operated limbs.
Pearson’s correlation coefficient was used to compare the correlation between the results and patient
characteristics.

Extrapolation using 5, 50, 100 kHz had the lowest standard deviation. Within the patients with
pronounced lymphoedema, bigger differences were found by MFBIA as compared with circumference
measurements. A stronger correlation between limb volumes calculated from circumference
measurements with weight and BMI as compared with MFBIA was found. Lymphoedema was found in
14 women in the tested group. The best association between patients’ subjective symptoms was with the
MFBIA measurement.

Key words: lymphoedema — post-operative complication — multifrequency bioelectrical impedance
analysis — breast cancer

=S Michael J. Halaska, Department of INTRODUCTION

Obstetrics and Gynecology, 2nd Medical Faculty,

V Uvalu 84, 150 00 Praha 5, Czech Republic Lymphoedema is a severe post-operative
= mhalaska@centrum.cz complication after the treatment of numerous
= + 4222443 4201 malignancies ~ when  lymphadenectomy  is
= + 42 2 2443 4220 performed. Lymphoedema is due to the mechanical

destruction of lymphatic vessels and to a failure of
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the innervation of arteries and veins. Both of these
factors tend to increase hydrostatic pressure and
thus lead to the development of lymphoedema, i.e.
— an accumulation of extracellular water (ECW) in
the limbs. Several methods have been established to
detect lymphoedema, including limb circumference
measurement, tissue tonometry, water displacement
volume measurement and lymphoscintigraphy.
Most of these methods, however, measure only the
total limb volume (TLV), are costly, or require
sophisticated  manipulation  (Gerber  1998).
Multifrequency bioelectrical impedance analysis
(MFBIA) is a method that can precisely evaluate
ECW (Cornish et al. 1993). It uses a measurement
of the resistance of the tissue to electric current
using different frequencies. The resistance is
indirectly proportional to the TLV, which
represents the ECW and intracellular water (ICW)
together. The fluid is a conductor while the cell
membrane is an insulating material. When the
frequency is near zero, the cell membranes act as an
insulator, where measured resistance corresponds to
the resistance of the ECW. At higher frequencies
(= 50 kHz), the current passes through cell
membranes, measuring the ECW and ICW.
Because it is not possible to measure resistance at
f=0 Hz or infinitive frequency, it is necessary to
extrapolate these values (Cornish and Ward 1998).
The ratio of the extrapolated Ry of a dominant and
non-dominant limb is determined and the standard
deviation of these values is used to construct a
reference range for future patients (Cornish et al.
2001).

There are certain aspects of the methodology
that are not clearly defined. Extrapolation could be
carried out using 1, 5, 50, 100, 200 kHz or even
higher frequencies. Results obtained at lower
frequencies than 5 kHz exhibit the high skin
impedance of contact electrodes (Comish et al.
1993). It is not clear which frequencies should be
used for the extrapolation. For the reference range,
several models can be used: (a) the interval from
the control group is applied to the tested women
(Cornish et al. 1996), (b) the pre-operative value of
a concrete patient + 1.96 x S.Dc (the standard
deviation obtained from a control group) and (c) the
pre-operative value of a concrete patient + 1.96 x
S.Dp (the standard deviation obtained from pre-
operative values of tested women) (Box et al.
2002). For the reference range, a range of + 2 or
3 S.D. is always applied, but we know that when
lymphoedema is present, a rise in the ECW or TLV
occurs. This means that only the reference range
from a one-tailed confidence interval can be used.

The definition of the diagnosis of
lymphoedema is heterogeneous: for instance, the
difference n circumference at single
circumferences more than 2 cm; the difference of
the sums of circumferences of each limb over 5 cm;
or the difference of volumes calculated from the
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circumferences over 200 ml (Box et al. 2002;
Comnish et al. 1996; Kissin et al. 1986).

The goal of the present study was to evaluate
different  methodologies for the MFBIA
examination of an upper limb in order to determine
the reliability of MFBIA and to apply it to a group
of patients undergoing breast cancer surgery.

MATERIAL AND METHODS

Between August 2004 and February 2006, we
evaluated three groups of women. Group A
consisted of 60 healthy women (control group)
whose limb  volume was recorded by
circumferential measurements and MFBIA 1-100
kHz. A subgroup (Al) of 7 women underwent, in
addition to circumference measurements and
MFBIA, an examination by water displacement in
order to determine the correlation between
circumference and water displacement. Another
subgroup (group A2) of 20 women had an
additional measurement using MFBIA at 200 kHz.
These women were chosen from those who were
visiting their relatives that were hospitalised in our
department. Group B consisted of 5 women with
pronounced lymphoedema. These women were
measured to determine the correlation between
circumferential measurements and MFBIA in the
affected limbs. Group C was made up of 36 patients
undergoing breast cancer surgery. These patients
were examined in 3-month intervals over a period
of 9 months post-surgery. Surgery of the breast was
either  radical modified mastectomy or
segmentectomy. Two techniques of
lymphadenectomy were performed: sentinel lymph
node biopsy (SLNB) or axillary lymph node
dissection (ALND). After the signing of an
informed consent form, circumference
measurements of the upper limbs and measurement
by MFBIA were performed on both hands.
Circumference measurements were made at 10 cm
intervals (altogether 40 cm segments), starting from
the wrist, followed by calculation of the upper limb
volume. The shape of the upper limb was

simplified to four cylinders: an average
circumference between two measured
circumferences was calculated, followed by

calculation of the volume of the cylinder. Finally,
by adding the volume of the four cylinders, the total
volume of the limb was obtained. Examination by
MFBIA (Impmeter, Papouch©, Prague, Czech
Republic) was performed on both upper limbs. The
patients were asked to lay supine with their arms
slightly outstretched and palms down. Inductive
electrodes were then placed 40 cm apart, measuring
electrodes in distances of 5 centimetres from the
inductive electrodes. Data conceming weight,
height, age and limb dominance were collected.
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Using Pearson’s correlation coefficient, a
correlation  was  observed between  water
displacement and volume calculated using
circumference measurements. To find resistance at
theoretical zero frequency we wused linear
extrapolation from frequencies 1, 5, 50, 100 kHz
(RO1100d, RO1100nd); from 5, 50, 100 kHz
(R0O5100d, R05100nd); from 1, 5, 50, 100, 200 kHz
(R01200d, R01200nd); from 5, 50, 100, 200 kHz
(R05200d, R05200nd) each for the dominant (d)
and non-dominant limb (nd) and for the operated
(o) and non-operated (no) limb in the tested group.
Ratios of extrapolated resistances of both limbs
were established: nd/d in controls as well as in
patients (in order to determine the initial, pre-
operative value) and no/o after surgery (for the
detection of lymphoedema). Because of the indirect
proportion of volume V and resistance R, it is
important to take into account the fact that the ratio
of the estimated volume from MFBIA (V/V,,) is
replaced by the ratio of the extrapolated resistance
of R,o/R,. The relationships between the measured
data and the characteristics of the study group were
determined using Pearson’s correlation coefficient.
The detection of lymphoedema in the group of
patients who had undergone surgery was
established by following five detection methods:
(1) the difference of the sums of the circumferences
(C1) of each limb over 5 cm, (2) the difference of
the volumes calculated from the circumferences
(Vi) of each limb over 200 ml, (3) the ratio of
MFBIA resistances no/o extrapolated from 5, 50
and 100 kHz outside of the range over 2 one-tailed
interval calculated from the control group, added to
the nd/d ratio calculated from the control group
(MFBIAcont), (4) MFBIA ratio outside of the
range over 2 one-tailed interval calculated from the
control group added to the pre-operative ratio of the
actual patient (MFBIApre), and (5) using the
patient’s symptoms (Ps). We choose to use only the
2 one-tailed interval to establish the range in the
detection of lymphoedema, which entails higher
sensitivity and lower specificity. In the case of a
pathological finding we performed a control
examination one week later. The patient was
referred to the lymphatic massage sessions in case
of subjective swelling of the arm confirmed by at
least two methods. For the association between
patient’s symptoms and each of the methods, we
used the association coefficient.

For statistical evaluation the SAS 9.1
Software® was used. The project was approved by
the ethical committee of the 2™ Medical Faculty of
the Charles University in Prague, Czech Republic.

RESULTS

Group characteristics are summarised in Table 1.
The correlation between water displacement and
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volume, as calculated by circumferential
measurements in group Al, was statistically
significant: for the right limb the correlation was
0.9436 and for the left hand 0.9396.

Table 1. Characteristics of the two patient and control
groups

Variable Mean (min-max) N S.D.
Group 4 Control group

Age 40.20 (22-75) 60 14.34
Weight 65.92 (44-100) 60 10.99
Height 167.77 (154-180) 60 6.26
BMI 23.48 (16.79-34.6) 60 4.09
Group B Patients with lymphoedema
Age 63.30 (55-78) 5 7.25
Weight 68.80 (60-80) 5 8.07
Height 161.80 (146-170) 5 9.28
BMI 26.26 (23.62-28.15) 5 1.82
Group C Patients undergoing surgery
Age 60.00 (37-76) 36 9.87
Weight 73.81 (51-115) 36 14.27
Height 164.39 (148-175) 36 6.17
BMI 27.29 (18.70-37.98) 36 4.88

BMI — body mass index
N — number of patients
S.D. — standard deviation

The results of the comparison between extrapolated
ratios and the ratios of volume calculated from the
circumferences in groups A and C are presented in
Table 2. The best results — (i.e. the lowest S.D.)
exhibit ratios derived from 5, 50 and 100 kHz of
0.0827, whereas the worst results were from 3, 50,
100 and 200 kHz of 0.1041. Based on the results of
the control group, we further used 5, 50 and 100
kHz extrapolations. The results of patients with
pronounced lymphoedema (group B) are given in
Table 3. The correlation between the calculated
data and the characteristics of the women in group
A are shown in Table 4. As can be seen in this
table, a stronger correlation was found between the
volume, as calculated from circumferences, with
weight and BMI as compared with the correlation
between volumes, as calculated from MFBIA, with
weight and BMI. From MFBIA extrapolations, the
best results are obtained with frequencies 5, 50 and
100 kHz. A one-tailed confidence interval (1.138)
was calculated rather than the two-tailed confidence
interval (1.164) for the ratios. Lymphoedema was
detected by at least one of the methods in
14 patients (39%), at least 2 of the methods in
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8 patients (22%), at least 3 or 4 of the methods in 4
patients (11%) and all 5 methods in 2 patients (6%).
In three patients (8%) subjective determination of
lymphoedema was confirmed by at least two other
methods. Table 5 presents the success of each
method regarding the detection of lymphoedema.
The association coefficients were 0.04 for the Ci

method, 0.00 for the Vi method, 0.26 for
MFBIApre and 0.41 for MFBIAcont. In 43% of the
cases lymphoedema was found in patients with
SLINB (the mean number of lymph nodes was 3.3)
and in 67% of the cases lymphoedema was detected
in patients with ALND (the mean number of lymph
nodes was 14.8).

Table 2. Comparison between extrapolated ratios and ratios of volume calculated from the circumferences for

the controls and patients undergoing surgery

Variable Minimum Mean Maximum N S.D.
Group A: Control group
Vd/Vnd 0.9324 1.0372 1.2548 60 0.0644
Nd/d RO1100 0.7873 1.0096 1.2199 60 0.0925
Nd/d R0O5100 0.8024 1.0002 1.2454 60 0.0827
Nd/d R01200 0.8670 0.9938 1.1938 20 0.0831
Nd/d R05200 0.8389 0.9963 1.2855 20 0.1041
Group C: Patients
undergoing surgery
Vd/Vnd 09314 1.0357 1.1478 36 0.0558
Nd/d R01100 0.7761 1.0159 1.1979 36 0.0846
Nd/d R05100 0.8130 1.0218 1.1823 36 0.0666
Vo/Vno 0.8713 0.9951 1.1363 36 0.0628
No/o R01100 0.8360 1.0195 1.2885 36 0.0877
No/o R05100 0.8458 0.9989 1.2300 36 0.0704
5.D. - standard deviation
N — number of patients
d — dominant limb
nd — non-dominant limb
o — operated limb
no — non-operated limb
V — volume calculated from circumferency
R0O1100 ~ Rq extrapolated from 1, 5, 50, 100 kHz
R0O5100 — Ry extrapolated from 5, 50, 100 kHz
R0O1200 — R, extrapolated from 1, 5, 50, 100, 200 kHz
R05200 — Ry extrapolated from 5 50, 100, 200 kHz
Table 3: Patients with lymphoedema
Variable Minimum Mean Maximum N S.D.
Vo/Vno 1.2206 1.3830 1.7334 S 0.2254
No/o R05100 1.2484 1.7334 3.0235 S 0.7292

S.D. - standard deviation

N - number of patients

o — operated limb

no — non-operated limb

V — volume calculated from circumference
R05100 — R, extrapolated from 5, 50, 100 kHz
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Table 4: Correlation coefficient between calculated data and characteristics of the control patients (group A)
and patients undergoing surgery (group C) (P values for the test of independence are in brackets).

BMI

N Weight (kg)
Group 4 Control group
vd 60 0.8070 (<.0001)
Vnd 60 0.7629 (<.0001)
R05100d 60 0.3165 (0.0137)
RO1100d 60 0.3364 (0.0086)
RO1100nd 60 0.2211 (0.0896)
R05100nd 60 0.2197 (0.0915)
R01200d 20 0.0027 (0.9910)
R01200nd 20 -0.0140 (0.9546)
R05200d 20 -0.0281 (0.9091)
R05200nd 20 -0.0261 (0.9153)
Group C: Patients
undergoing surgery
vd 36 0.8201 (<.0001)
Vnd 36 0.7764 (<.0001)
R05100d 36 0.4864 (0.0026)
RO1100d 36 0.4374 (0.0076)
RO1100nd 36 0.3641 (0.0290)
R05100n 0.5280 (0.0009)

36

0.8470 (<0.0001)
0.8397 (<0.0001)
0.2636 (0.0418)
0.2797 (0.0304)
0.1906 (0.1450)
0.1651 (0.2073)
0.0438 (0.8585)
0.0332 (0.8926)
0.0004 (0.9984)
0.0173 (0.9437)

0.8092 (<0.0001)
0.7945 (<0.0001)
0.4387 (0.0074)
03772 (0.0233)

0.3194 (0.0575)
0.4916 (0.0023)

BMI — body mass index
N — number of patients
d — dominant limb

nd — non-dominant limb

V — volume of the limb calculated from circumference
RO1100 — Rg extrapolated from 1, 5, 50, 100 kHz
R05100 ~ Ry extrapolated from 5, 50, 100 kHz
R0O1200 — Ry extrapolated from 1, 5, 50, 100, 200 kHz

R05200 — R, extrapolated from 5 50, 100, 200 kHz

DISCUSSION

The control group, in comparison with the study
group, consists of younger women with lower BMIL.
Because we used a ratio of one limb to another for
all relevant calculations, the differences are
compensated.

The calculation of  volume from
circumferences is a very precise measurement as
indicated by the fact that even with only 7 patients,
the correlation was statistically significant.

The results of extrapolation from 1, 5, 50 and
100 kHz in the patient group were 273 Q for the
dominant limb and 276 Q for the non-dominant
limb. These findings are comparable with those of
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Cornish who reported the following results: Ry for
the dominant limb = 289 Q, Ry, for the non-
dominant limb = 299 Q and the MFBIA ratio =
0.964 (S.D. = 0.034) (Cornish et al. 2001). In the
present study the best results were found using only
5, 50 and 100 kHz. These results correspond with
the finding that resistance at 1 kHz exhibits high
skin impedance (Cornish et al. 1993).

The detection of lymphoedema in patients with
pronounced lymphoedema was most obvious with
the ratio obtained from the no/o limb derived from
the MFBIA measurement, which shows that
MFBIA is more sensitive to ECW changes.

Pearson’s correlation coefficient revealed a
stronger correlation between volume from
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circumferences and weight and BMI than MFBIA
measurements, indicating that the MFBIA
measurement is less dependent on the
characteristics of the patients.

The examination by MFBIA is fast (1-2
minutes), painless and can be achieved anywhere
with minimal cost and easy reproducibility (Ward
et al. 1997). Furthermore, the method has 100%

Table 5. Patients with detected lymphoedema

sensitivity and 98% specificity (Comnish et al.
2001). The possibility of detecting lymphoedema
by comparing the results before and after surgery
independently of the second limb is another
advantage of the MFBIA method that other
methods cannot offer (Cornish et al. 2002).

Patient 1 2 3 4
Lymphadenectomy S A
Number of LN 5 13 3 3

Number of positive
LN

Ci 1 1 1
Vi 1 1 1 1
MFBIAcont 1 1

1

MFBIApre
Ps 1

Method

S-SLNB

A—ALND

LN — lymph node

Ci — detected by circumference measurements

Vi - detected by volume calculated from circumference measurement

MFBIAcont — detected by MFBIA based on control group

MFBIApre detected by MFBIA based on pre-operative value

Ps — detected based on patient‘s symptoms

The detection rate of lymphoedema in our study
group depended on the particular method selected.
MFBIAcont was found to be the most precise
method in that it showed the highest association
with subjective symptoms. This finding is in
agreement with those of other studies (Armer
2005). A notable finding in our study was the
presence of lymphoedema in 43% of patients
undergoing only SLNB, with significantly fewer
lymph nodes being extirpated. These patients need
to be followed up.

Several variables affect the impedance
measurements, including exercise, skin
temperature, hydratation, time of the day,

menstruation and pregnancy (Mikes et al. 1999).
Most of the variables (hydratation, menstruation
and pregnancy) mainly influence the trunk of the
body, i.e. influence on the limb is only minor. We
tried to diminish the influence of the other variables
by performing the measurement in a quiet room
where the patient was lying comfortably. Further,
we recorded the weight of each patient. Some
authors tried to develop new equations used by
MFBIA (Dittmar and Reber 2001, Hayes et al.
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2005) to improve diagnostics. Based on our results,
we recommend extrapolation from 5, 50 and
100 kHz, the use of a one-tailed interval for the
detection of lymphoedema and detection by the
MFBIA ratio based on the control group
(MFBIAcont). In conclusion, MFBIA is a sensitive
and promising method that could be used to detect
post-operative lymphoedema.
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Sentinel Lymphatic Node Biopsy for Breast Cancer In Practice
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Structured Abstract

Objective: This paper reviewed the feasibility and accuracy of sentinel lymph node status in women with
breast cancer.

Design: Clinical retrospective study.
Setting: Dept. of Obstetrics and Gynecology, 2nd Medical School, Teaching Hospital Motol, Praha.

Methods: Our trial involved 169 patients with breast cancer in the T1 and T2 stage without suspicion for
axillary lymph node involvement. Lymphatic mapping was performed by sub dermal or subareolar
injection of 99mTc labeled collodial human albumin (Senti-Scint) in the dose of 15 MBg one day before
surgery. During the operation lymphatic mapping with vital blue dye (patent blau) was performed. Then
the hand-held y-ray detector probe was used to locate the sentinel node. From a small axillary incision
the blue-stained sentinel node was removed. Both methods of detection were compared, the sentinel
Iymph node has to be hot-radioactive and blue-stained. Complete axillary lymphadenectomy was then
done. All removed lymph nodes were prepared for histopathological examination.

Results: Failures of sentinel lymph node detection were in 9 cases (5.3%) of the 169 patients. There was
one case of false negative sentinel lymph nede biopsy (0.6 %). Most failures occurred during the learning
phase of lymphatic mapping and were associated with excessive tumor involvement of axillary lymph
podes. Success of sentinel lymph node detection was in 160 cases (94.7 %) and in our trial both methods
of lymphatic mapping were equally effective. Tumor involvement of sentinel lymph nodes were in 43
patients (26.9%), in 19 (11.9%) of them, the sentinel nodes were the only metastasis nodes, whereas in
the remaining 24 (15%) patients other axillary nodes were positive. The concordance between negative
senfinel node and axillary lymph node status was in 117 (73.1%) cases.

Conclusion: The introduction of sentinel lymph node biopsy allows directed and accurate assessment of
axillary involvement with minimal morbidity. Sentinel node accurately predicts the status of all axillary
nodes in more thanr 94.7% of cases.

Key words: breast cancer, sentinel lymph node, lymphatic mapping

Strukturovany souhrn

Cil prdce: Uréeni prognostického vyznamu stavu sentinelové uzliny v souboru Zen s karcinomem prsu.
Typ studie: Klinicka retrospektivni studie.

Ndzev a sidlo pracovisté: Gynekologicko-porodnicka klinika 2. LF UK a FN Motol.

Metodika: Soubor tvorilo vybranych 169 Zen s operabilnim karcinomem prsu za obdobi 20{00-2003.
Vybér se ridil velikosti nddoru a predpokladem negativity postiZeni uzlin. Sentinelova uzlina byla dete-
kovéna lymfoscintigrafii radiokoloidem Tc-99m (Senti-Scint) a lymfotropnim barvivem (Patent Blau).
Po oznadeni a disekci sentinelové uzliny byla provedena kompletni axilarni disekce uzlin I. a IL. etdze.
Hodnocena byla efektivita obou metod pii detekci sentinelové uzliny a vztah mezi jejim stavem a stavem
ostatmich uzlin.

Vysledky: Ze 169 pripadd lymfatického mapovani doslo k selhani detekce sentinelové uzliny v 9 p¥ipa-
dech (5,3 %). Fale¥na negativita se vyskytla v naSem souboru jednou (0,6 %). P¥i rozboru téchto ne-

~ tispéchii bylo pFitinou predevsim vyrazné postiZeni uzlin tumorem, které blokovalo funkci sentinelové
uzliny a chyby v technice lymfatického mapovani a disekce v ,Jearning fazi* studie. Ve 160 pripadech
(94,7 %) byla detekce sentinelové uzliny tispéSna obéma metodami znadeni, efektivita obou typii detekce
je shodnd. PostiZeni sentinelové uzliny bylo pfitomno ve 43 pripadech (26,9 %). Z toho se ve 24 p¥ipa-
dech (15 %) vyskytly metastazy v dalsich uzlindch a v 19 pripadech (11,9 %) byla sentinelova uzlina
postiZena jako jedina. Ve 117 (73,1 %) pripadech, kde peroperaénim vySetfenim sentinelové uzliny neby-
ly nalezeny metastizy, byl tento stav potvrzen vy$etfenim ,,parafinovou‘ metodou jak sentinelové, tak
viech ostatnich uzlin.

Zavér: Efektivita obou metodik detekce sentinelové uzliny v nasem souboru byla shodnd. Negativita sen-
tinelové uzliny v karcinomu prsu spolehlivé predikovala stav vSech ostatnich lymfatickych uzlin z hle-
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diska pritomnosti makrometastaz. U nddort do 2 cm v priomérn pri negativité sentinelové uzliny jiz neni
zapotiebi kompletni disekce axildrnich uzlin. Toto opatieni vjznamné sniZuje frekvenci pooperacnich

komplikaci a morbidity.

Klidovd slova: karcinom prsu, sentinelovi uzlina, lymfatické mapovani

Stav regiondlnich lymfatickych uzlin je jednim
z nejdilezit€j¥ich prognostickych faktord karcinomu
prsu a vyznamnou mérou rozhoduje o typu dal3i systé-
mové 1é¢by. Pro adekvatni stanoveni progn6zy a 1é¢by
je zapotiebi disekce a histopatologického vyS$etfeni
minimdlniho poétu 10 lymfatickych uzlin (LU) z L
a II. etaZze. Vykony ve tfeti etaZi LU byly opultény
z n&kolika davodi:

» Disekce LU ve vSech etaZich identifikuje postizené
lymfatické uzliny v 99-100 %, avSak za cenu vysokého
rizika poopera¢nich komplikaci, predeviim lymfedému
[21, 22].

» Disekce LU I. a L. etdZe je schopna identifikovat
postiZzené lymfatické uzliny v 95-99 %.

» Lymfatické uzliny III. etdZe tvofi méné neZ 20 %
z celkového poctu uzlin a byvaji postizeny nddorem
u operabilnich karcinomi prsu jen velmi zridka [4, 5].

« Frekvence tzv. skdkavych (skip) metastdz do uzlin
Il. etdZe je velmi nizk4d, 1,6 % pripadd v praci Rosena
[15, 16] a 1,3 % pfipadi v praci Veronesiho [22].

» Rozsah axilarni disekce souvisi s frekvenci regional-
nich recidiv karcinomu prsu, avSak nezlepSuje celkovou
dobu preziti, jedna se jen o stagingovy vykon [6]. V sou-
¢asné dobg pfi nalezu nddorové lymfadenopatie zahaju-
jeme 1é¢bu neoadjuvantni chemoterapii.

I kdyZ se opustila disekce lymfatickych uzlin ve III.
etazi, je tento vykon pro Zenu stile potencidln€ invalidi-
zujici. AZ ve 25 % dochazi k vyvoji lymfedému, nékdy
jen skrytému, riziko otoku horni konéetiny hrozi viak
stale. Dal3imi poopera¢nimi komplikacemi jsou poruchy
hybnosti v ramennim kloubu a riizné parestezie paze na
operované strané.

V soudasné dobé se zavedenim mamografického
screeningu lze ofekévat vzestup poctu detekovanych
malych nddorti prsu do 1 cm. Tim poroste pocet paci-
entek, u nichZ Ize s velkou pravdépodobnosti odekavat
,negativitu* regiondlnich lymfatickych uzlin. N&ktefi
autofi pfi velikosti primarniho nadoru do 1 cm nepova-
Zuji jiz axilarni disekci za opodstatnénou [1, 18]. Avak

v pripadech karcinomt do | cm uréité procento
metastaz existuje a klinické i zobrazovaci metody pro
ureni pritomnosti metastaz v axildrnich uzlinich
nejsou spolehlivé. Toto dilema by mohl vyresit koncept
disekce sentinelové uzliny, ktery spociva v tom, Ze exi-
stuje jedna (né€kolik) lymfaticka uzlina, ktera jako prv-
ni v regionalnim lymfatickém systému drénuje prislus-
nou oblast (orgdn) a do této uzliny se §ifi nddorové
buniky jako do prvni. Stav této uzliny predikuje stav
vSech dalSich regiondlnich lymfatickych uzlin. Prvni
vysledky a technika byly popsany v roce 1992 u mela-
nomu [13]. U karcinomu prsu pfinesl prvni zku§enosti
s lymfatickym mapovanim a detekci sentinelové uzliny
Giuliano a spolupracovnici. Zpo&atku byla usp&$nost
detekce 65 %, aviak s rostouci zkuSenosti dosahovala
93-97 % [8, 9, 10]. Cilem prace je prezentace naSich
vysledkii a zkuSenosti ze 169 pripadi lymfatického
mapovani u karcinomi prsu.

SOUBOR PACIENTEK A METODIKA

Do souboru bylo zafazeno 169 Zen s karcinomem
prsu v operabilnim stadiu nemoci do nejvétsi velikosti
nidoru 35 mm. Nidory o vé&t§im pruméru mély
v naem souboru jiZ vZdy pritomny metastizy v lymfa-
tickych uzlinach. Pravé pripady, kde jsme spravné
neodhadli velikost nddoru nebo stav axily (vyrazné
postiZeni uzlin nadorem), byly z nejvétsi ¢ésti pri¢inou
selhani detekce sentinelové uzliny. Soubor byl rozdé-
len do tfi skupin podle velikosti nddoru, viz tabulka 1.
Primémy vék Zen byl 58,4 roku s intervalem mezi 33
aZ 82 lety. Kritériem pro zarazeni do sledované skupi-
ny byla pfedevsim pravdépodobnost absence postiZeni
regiondlnich uzlin tumorem a velikost nadoru.
Vylu€ovacim kritériem byl lokdlné pokrodily karcinom
prsu a stavy po neoadjuvantni chemoterapii. Zeny
s predchozim chirurgickym zdsahem na prsu, ktery je
podle literatury téZ kontraindikaci lymfatického mapo-
vani, jsme do souboru zaradili a detekce sentinelové
uzliny se zdafila. Mapovani se zdafilo i u pacientky
s Wichterleho prsnimi implantaty.

Tab. 1. Velikost nadort ve sledované skuping Zen a frekvence postiZeni lymfatickych uzlin nddorem

Velikost tumoru Poéet piipadi Frekvence postizeni Negativni nalez

Cela skupina 169 48 28,4 % 121 72,6 %

Tl <lcm 61 6 9,8 % 55 90,2 % ]
T1 mezi 1-2 cm 63 20 31,7 % 43 68,3 %
T2>2cma<3,5cm A 45 22 48,9 % 23 51,1 %




METODIKA DETEKCE
SENTINELOVE UZLINY

Technika lymfatického mapovéni a disekce sentinelo-
vé uzliny se pribéZné vyvijela a ménila, takZe soucasny
popis odpovida aktudlnimu stavu. PouZivali jsme para-
lelni znadeni radiokoloidem a lymfotropnim barvivem
(patent blau), pouze prvnich 25 mapovéni bylo provede-
no jen s pomoci ,,patent blau“. Do této ,,ulici se faze“
spada vét§ina naSich nedsp&chd.

— Detekce pomoci aplikace radioaktivniho koloidu ~
lymfoscintigrafii v tzv. dvoudennim protokolu.

Den pifed vykonem je aplikovano 15 MBg radiokoloi-
du znadeného techneciem M o velikosti partikuli
400-600 nm (Senti-Scint) ¢isté subdermalné nad tumo-
rem. Peritumor6zni aplikace byla opust€na, subdermalni
podani dosahuje nejlep$ich vysledkl v detekci sentinelo-
vé uzliny [11]. Poté ve 30minutovych intervalech byla
provadéna detekce sentinelové uzliny lymfoscintigrafii.
V den operace byla pomoci gamasondy (C-track) identi-
fikovana radioaktivni sentinelova uzlina, kterd byla
z malé incize cilené disekovéna.

— Detekce pomoci lymfotropniho barviva (,,patent
blau®). Barvivo je aplikovano bezprostfedné pred vyko-
nem. Aplikuje se do podkozi nad tumorem nebo do sub-
areol4rnich lymfatik, anebo do podkoZnich lymfatik axi-
lami stény po segmentektomii. Vyhodna je aplikace do
nekolika oblasti. Poté nasleduje jemnd masaZ infiltrova-
né oblasti pfiblizn€ 2 minuty. Z incize v pfedni axildrni
linii hleddme barevné aferentni lymfatické cévy, které
nas daldi jemnou tupou a ostrou preparaci dovedou ke
zbarvené sentinelové uzling.

Sentinelova uzlina byla odesldna k rychlému perope-
ra¢nimu vySetfeni (zmrazovaci metodou — FS). Poté byla
provedena lege artis systematicka disekce axily v I. a II.
etazi uzlin. Vysledky rychlého a definitivniho histopato-
logického zpracovéni sentinelové uzliny a vSech ziska-
nych uzlin byly porovniany. Primémy pocet disekova-
nych uzlin byl 15,5 na jeden pfipad. Ziskany byly jedna
aZ tfi sentinelové uzliny, primémé 1,2 na jeden pfipad.
V ptipadech, kde byly detekovany tfi sentinelové uzliny,
§lo jiZ o vysledek definitivniho histologického vySetfeni,
které identifikovalo né€kolik drobnych uzlin, které se
skryvaly pod makroskopickym obrazem uzliny jediné.
Po zpresnéni metodiky disekce a izolace sentinelové
uzliny jiZ vét§inou nalézame opravdu jen jednu sentine-
lovou uzlinu. Ami v této uzliné neni radioaktivita nebo
barvivo distribuovano homogenné, jsou zde mista s pri-
tomnosti radioaktivity a bez jeji pritomnosti. Stejné tomu
tak je s barvivem. Z téchto divodi je pravdépodobné, ze
sentinelové uzlina u karcinomu prsu je jen jedna.

Radia¢ni bezpecnost operace

Radia¢ni bezpelnost pi1 disekci radiokoloidem ozna-
gené uzliny byla sledovana na zdklad¢ natfizeni SUJB.
Déavka obdrZeného zareni pro chirurga byla niZ8i nez
1 mikroSV. Pro persondl operacnich sali neni tedy zapo-

tfebi hovofit o ,radiaéni expozici®. Pro prekro¢eni bez-
pecnostnich limith by musel chirurg operovat vice nez
2000 hodin, sestra by musela asistovat déle nez 30 000
hodin a patolog by musel pracovat vice nez 14 000 hodin
s materidlem oznaCenym radiokoloidem [20].

Metodika histopatologického vySetieni

Sentinelova uzlina odesland k peroperaénimu vy3etfe-
ni byla rozd€lena na dv& poloviny tak, aby se pfi prokra-
jovéani dostala do fezu v nejvét§im rozméru. Z poloviny
uzliny zmrazené v tekutém dusiku byl odkrojen fez pro
peroperaénj\vy§etfeni.

Zmrazeny blocek byl z uzliny po odkrojeni fezl pro
FS rozmraZen a spolu s druhou polovinou uzliny fixovéin
v 10% formolu a dale se viemi ziskanymi uzlinami zpra-
covan b&€Znou parafinovou metodou. Z parafinovych
blocki z kazdé uzliny byly pfipraveny obvykle tfi fezy,
které se barvi hematoxylinem-eozinem.V uzlinich, kde
nebyl nalez zcela jasny a vze§lo podezreni na metastizu,
bylo provedeno daldi prokrojeni uzliny, vyjimecné€ imu-
nohistochemické vySetfeni protilatkami proti §iroko-
spektrému cytokeratinu Anti-Human Cytokeratin
AE1/AE 3 (DAKO), nebo proti Cytokeratinu large spekt-
rum (Immunotech).

VYSLEDKY

Ze 169 pokusi o detekci sentinelové uzliny doSlo
k sethani v 9 ptipadech (5,3 %). Usp&Snost detekce byla
tedy 94,7 %. Fale$na negativita sentinelové uzliny (ozna-
¢end sentinelovd uzlina byla bez metastaz a vedlejsi
nesentinelova uzlina obsahovala nadorové metastazy)
byla zaznamenéna jen v jednom piipadé (0,6 %). P1i roz-
boru osmi nedspéchii v detekci sentinelové uzliny byla
v péti pripadech nalezena masivni infiltrace uzliny tumo-
rem s piechodem pres pouzdro uzliny, ve dvou pfipadech
to byly chyby v metodice znaéeni a disekce v ,,learning*
fazi a v jednom pripadé selhani nebylo moZné vysvétlit,
detekce sentinelové uzliny sethala obéma zplsoby pri
negativnim nalezu v axile.

Ve 160 pripadech bylo dosazeno shody v detekci sen-
tinelové uzliny lymfoscintigrafii i barvenim patentovou
modii. Radioaktivni — hork4 uzlina byla vZdy téZ obar-
vena. Ve 43 pripadech (26,9 %), kde peroperacni ,.fro-
zen section prokdzala pritomnost metastazy, byla tato
uzlina postiZena jako jedina v 19 pripadech (1179 %).
Ve 24 pripadech (15,0 %) byly pfitomny metastazy
v ostatnich uzlinich. Jejich pocet se pohyboval od 2 do
23 postiZenych uzlin. Ve 117 pripadech (73,1 %), kde
sentinelovd uzlina neobsahovala nddorové bunky pri
peroperaénim vySetfeni metodou ,,frozen section®, byl
tento stav potvrzen i vySetfenim v parafinu a ani ostat-
ni disekované lymfatické uzliny neobsahovaly nddoro-
vé buiiky. Timto retrospektivnim vyhodnocenim byla
nalezena korelace mezi stavem sentinelové uzliny a sta-
vem viech ostatnich lymfatickych uzlin. Je tedy moZno
fici, Ze stav sentinelové uzliny spolehlivé predikuje stav

293



vSech uzlin v axile z hlediska pfitomnosti makrome-
tastaz. V téch pfipadech, kde frozen section neprokéza-
lo makrometastazu, potom i ostatni lymfatické uzliny I.
a [l. etaZe byly bez tumoru.

DISKUSE

Pro uspéch detekce sentinelové uzliny je nutné dodr-
Zet zékladni vybérové kritérium, a to je velikost nado-
ru. Nase selhani detekce se vyskytla pfevazné v piipa-
dech obezity a gigantomastie, kde aZ pri operaci bylo
nalezeno excesivni postiZzeni uzlin. V tomto piipadé se
do tumorem blokované uzliny prost& radiokoloid nebo
barvivo nedostane. Profitovat z metody detekce senti-
nelové uzliny budou pfedevS§im Zeny s malymi karci-
nomy do 1 cm, kde je o€ekavan negativni nélez [2]. Je
zajimavé, Ze pouze v jednom pfipadé€ ze 160 dsp&€¥nych
detekci byla nalezena radioaktivita v oblasti vnitfnich
mamarnich uzlin parasternélné. To ponékud odporuje
zpravam, Zze aZ 25 % tamord s medidlni lokalizaci je
drénovano do t€chto uzlin. Nage vysledky podporuji
(zatim) teorii o prednostni lymfatické drenazi prsu do
axilarnich uzlin [3].

Dal§im dulezitym faktorem pro uspéch detekce je ruti-
na, mluvi se o tzv. ,learning curve®, po jejimz absolvo-
vani podstatné stoupd procento uGspéSnych detekci. To
plati pro chirurga 1 pro aplikaci radiokoloidu a metodiku
lymfoscintigrafie, kterd je provadéna na klinice nukledr-
ni mediciny. V naSem souboru jsme prokazali shod-
nou efektivitu obou typu detekce, patentovou modii
i radiokoloidem. Ve vSech pfipadech byla oznadena
stejna sentinelova lymfaticka uzlina. I kdy?Z jini autofi
preferuji soucasné pouZivani obou typl detekce sentine-
lové uzliny [7], dalsi prace nalezly vy$3i frekvenci detek-
ce pii pouZiti radiokoloidu (97% sp&¥nost) oproti 73%
dspéSnosti pii barvenim patentovou modii [12]. Nae
pracovi§té preferuje v souasné dobé detekei sentinelo-
vé uzliny jen jednou metodou. Jako vedouci metodu
detekce pouZivame znaleni radiokoloidem a jen v pfipa-
dé&, Ze tento postup selze, pouzivame peroperaéni ,,dobar-
veni* uzliny patentovou modfi.

Vysoka korelace mezi stavem sentinelové uzliny a sta-
vem vSech uzlin v axile je potvrzenim spravnosti této
koncepce a opraviiuje nas spoiu s jinymi autory k tvrze-
ni, Ze jeji stagingovy vyznam je shodny s vyznamem
kompletni axildrni disekce [3, 17, 19]. Tote. tvrzeni se
tyka detekce makrometastdz v uzlinach. Rutinni histopa-
tologické vySetfeni, tak jak je provadéno, neni schopné

detekovat mikrometastizy — depozita nddorovych bunék

v uzlin€ menSich neZ 2 mm. Problematika mikrome-
tastaz v3ak neni pfedmétem tohoto sdéleni. V soucasné
dobé je moZné povaZovat metodiku detekce sentinelové
uzliny za standard chirurgie axily u karcinomu prsu [3,
24]. V piipadech nadoru velikosti T1, do 2 cm, a negati-
vity sentinelové uzliny je moZné a bezpecné axilarni
disekci vynechat [14].

Na zéklad€ velmi dobrych vysledki s detekci senti-
nelové uzliny jiZ v sou¢asné dobé u karcinomit prsu do
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velikosti 2 cm s negativitou sentinelové uzliny nepro-
vadime kompletni disekci uzlin. Tento postup zkracuje
dobu operace 1 hospitalizace. Vyrazné je redukovina
frekvence poopera¢ni morbitidy a komplikaci, v&etné
lymfedému.

ZAVER

+ Koncept disekce sentinelové uzliny je daldi minima-
lizaci chirurgie u karcinomu prsu, kterd podstatng
zlepSuje kvalitu Zivota Zen.

* Stav sentinelové uzliny predikuje s vysokou spolehli-
vosti stav ostatnich regionalnich lymfatickych uzlin
z hlediska hodnoceni makrometastiz.

¢ Frekvence poopera¢nich komplikaci je pri disekci
sentinelové uzliny vyrazné redukovana.

* V soulasné dob€ je moZné povaZovat tento koncept
na vybranych pracovistich za standard chirurgického
managementu axily.

Prace byla podporena grantovym projektem IGA
MZ CR & NH/7670-3.
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Structured Abstract

Objective: The detection of p16 in oncocytology and in the surgical pathology of the uterine cervix.
Setting: Department of Pathology and Department of Gynaecology and Obstetrics, University Hospital
Brno.

Methods: An imunocytochemical and immunohistochemical analysis of formalin-fixed, paraffin embedded
samples of the uterine cervix (included knips biopsies) and liquid based smears was performed. The bioptic
database included 7 cases of CIN II-III, 5 cases of reactive epithelial changes and 3 cases of atrophic epithelium.
36 liquid based smears, 25 cases of CIN III and 11 cases of uterine cervix without a dysplastic lesion.

Results: Nuclear and cytoplasmatic p16 positivity was found in 22 cases of CIN I in liquid based smears.
Diffuse and intensive p16 expression was in S cases of knips biopsies CIN III.

Conclusion: The detection of p16 seems to be a valuable tool in surgical pathology of the uterine cervix:
possible evaluation of the surgical margins, differential diagnosis regarding reactive atypia, and it is also
prospective in oncocytologic diagnosis regarding differential diagnosis of the ASCUS, or can be used in
monitoring of the uterine cervix dysplasia.

Key words: uterine cervix dysplasia, HPV, pRb, p16, liquid based smears

Strukturovany souhrn

Cil studie: Stanoveni proteinu p16 u 1ézi déloZniho hrdla v onkologické cytologii a bioptické histologické
diagnostice.

Typ studie: Prospektivni studie.

Nadzev a sidlo pracovisté: Patologicko-anatomicky dstav, FN Brno, Gynekologicko-porodnické klinika, FN
Brno.

Metodika: Vy3etrili jsme 36 cytologickych vzorki odebranych do tekutého média se smési alkoholu (liqu-
id based smears), z toho 25 biopticky ovérenych CIN III a 11 z délozniho hrdla bez jakékoli léze, 15 biop-
sii z déloZniho hrdla, z toho 7 CIN II-II1, 5 reaktivni zmé&ny epitelu a 3 atroficky epitel. Exprese p16 byla
sledovina imunocytochemicky a imunohistochemicky (protilitka Novocastra — NCL-P16-432).

Vysledky: Membréanovéa a jadernd pozitivita p16 byla prokdzéna v dysplastickych buiikéch v 22 liquid
based smears z CIN IIl. Hodnoceni 3 vzorkd liquid based smears bylo nekonkluzivni. Difuzni a kom-
pletni exprese p16 v 5 pripadech biopsii z CIN TI-TII.




