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Souhrn

Vychodiska: Disekce axily (axillary dissection — AD) je souCasti operaCni
terapie karcinomu prsu a pFedstavuje z hlediska dlouhodobych negativnich
dopadl rizikovou operaci. V souBasnosti jsou diskutovany moznosti
omezeni radikality vykonU v této oblasti jak pFi nalezu nadorové infiltrace
spadovych lymfatickych uzlin v ramci klinického stagingu, tak pFi zachytu
uzlinové metastazy v sentinelové uzlin€ (sentinel lymph node — SLN) u
pacientek, u kterych byly axilarni uzliny v ramci klinického vySetFeni
negativni. Na dlleZitosti nabyvaji rovn&Z metody znaGeni uzlin
podezfelych z nadorového postizeni, které jsou zachyceny v ramci
pFedoperaCniho klinického stagingu. Cil: V tomto souhrnném G&lanku jsou
analyzovany studie, které se zabyvaji moznostmi omezeni radikality vykont
v axile. Jsou analyzovény vysledky tFi skupin praci: Studie zabyvajici se
nahrazenim AD radioterapii pFi nalezu infiltrace SLN v situaci, kdy klinicky
staging infiltraci nezachytil; studie zabyvajici se moznostmi uziti biopsie
SLN u pacientek s infiltrovanymi axilarnimi uzlinami, kterym byla podana
neoadjuvantni chemoterapie; a studie zabyvajici se znaCenim axilarnich
uzlin podezfelych z nadorové infiltrace (v ramci klinického stagingu) tak,
aby mohly byt po podani neoadjuvantni chemoterapie nalezeny a
exstirpovany. Zdvér: V uve- denych studiich bylo prokdzéno, ze je mozné i
pFi prlkazu nidorového postizeni SLN (v pFipad& negativity klinického
stagingu) u vybranych pacientek upustit od provedeni AD. Déle bylo
prokazano, ze pfestoze je provedeni biopsie SLN u pacientek s
infiltrovanymi uzlinami, kterym byla podana neoadjuvantni chemoterapie,
zatizeno vysokou faleSnou negativitou, je mozné pFi vhodném
pFedoperaCnim znaCeni faleSnou negativitu detekce infiltrovanych uzlin
snizit. PFi implementaci t€chto metod by proto bylo mozné exaktn&ji
definovat skupinu pacientek, u kterych do$lo ke kompletni patologické
remisi v axile po neoadjuvantni terapii.
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Summary

Background: Axillary dissection (AD) is an integral part of the surgical staging of breast cancer. This operation can be source of major long term
complications, e. g., lymphedema. Reducing the radicality of these operations has been the subject of many clinical trials, especially those
addressing the metastatic infiltration of axillary lymph nodes uncovered either by clinical staging or by sentinel lymph node (SLN) biopsy (when
the clinical staging was negative). Exact clinical (mainly ultrasonographic) staging and marking of the lymph nodes detected by staging plays a key
role in deciding the optimum clinical regimen. Purpose: Three possibilities were tested in clinical trials: The possibility of replacing the AD by
radiotherapy in the case of tumorous infiltration of SLN, when clinical staging was negative; the possibility of omitting AD (in patients with positive
clinical axillary staging) and replacing it with SLN biopsy after neoadjuvant chemotherapy; and the possibility of marking lymph nodes in axilla that
were suspected of infiltration at the time of clinical staging. Results: The studies showed clear evidence that avoiding AD was safe in oncology
patients who showed infiltration of axillary SLN and negative clinical staging. Despite the high false negativity of using SLN biopsies in patients
with a positive clinical staging after neoadjuvant chemotherapy, this false negativity could be reduced by using lymph node marking. By
implementing these methods, it should be possible to define exactly the group of patients in whom complete pathological remission occurs after

neoadjuvant chemotherapy.
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Uvod
OperaCni |éCba karcinomu prsu je v
posledni dob& provazena trendem

Ustupu od radikalnich vykonl, které maji
za nasledek omezeni kvality Zivota
operované pacientky. Zminé&ny posun se
tykd rovnéz operaCnich vykonl v axile.
UrCeni stavu axilarnich lymfatickych
uzlin je souCasti operaCni terapie
karcinomu prsu [1]. V pFipadech klinicky
negativnich uzlin je mozZno operaci
omezit pouze na biopsii sentinelové
uzliny (sentinel lymph node - SLN).
Naproti tomu, jsou-li uzliny klinicky
postizeny, je nutné provést kompletni
axilarni staging v podobé disekce axily
(axillary dissection — AD) [2,3]. V
nasledujicim textu jsou pfedlozeny
studie, které naznaCuji mozny dalsi
vyvoj téchto doporudeni. Ukazuje se, ze
kliGovou souCasti postupu je klinicky
ultrazvukovy axilarni staging a vhodna
metoda oznaCeni infiltrovanych uzlin k
ndasledné operaci.

Material a metody

Za UuCelem podani pFehledu zminéné
problematiky byly zhodnoceny metodiky
a zavéry nize uvedenych studii.

Prvni dv& prace sledovaly moznosti
dalSi terapie pFi nalezu infiltrace SLN
nadorovym procesem v situaci, kdy toto
postizeni nebylo zastizeno v ramci
klinického vySetFeni.

Studie 20011

Studie 20011 [4] zahrnula pacientky s
tumorem do 5 c¢cm, klinicky nehmatnymi
axildrnimi  uzlinami a  potvrzenou
infiltraci  SLN.  Vyzadovdno  bylo

provedeni lumpektomie bez dosahu
tumoru do okraje preparatu a nasledna
radioterapie prsu. Do studie nebyly
zahrnuty  pacientky s prokdzanou
infiltraci tFi a vice SLN a pacientky po
neoadjuvantni terapii. Randomizace byla
provedena az po operaci do dvou
ramen:
1. skupina, kde byla provedena AD
2. skupina, kde nebyla indikovana zadna
dalsi terapie zamé&Fenad na axilu

Primarnim  cilem bylo porovnani
celkového preziti (overall survival — OS),
ale sekundarné bylo sledovéno i pFeziti
bez pFiznakl nemoci (disease free
survival — DFS) — tedy jak recidivy
lokoregionalni — v axile a v prsu, tak
recidivy vzdalené. Do studie bylo celkem
zahrnuto 891 pacientek, které byly
rovnomé&rné randomizovany do
zminénych skupin. Celkova mira 5letého
pFeziti Sinila 91,8 vs. 92,5 %, u 82,2 vs.

83,9 % pacientek nebyl do 5 let
zaznamenan vyskyt recidivy. V
primarnim ani % sekunddrnim

sledovaném cili nebyl mezi skupinami
prokazan signifikantni rozdil.

AMAROS

Evropska studie AMAROS [5] zahrnula
pacientky s unifokdlnim nadorem do 3
cm  a  klinicky  nepalpovatelnymi
lymfatickymi uzlinami. Do studie nebyly
zahrnuty pacientky po neoadjuvantni
chemoterapii. Pacientky byly je$té& pFed
operaci randomizovany do dvou skupin
na zaklad& postupu, ktery byl nasledné
zvolen v pFipad€é nélezu nadorového
postizeni SLN:

1. skupina, kde byla provedena AD
2. skupina, kde byla axila ozafena

Do studie bylo celkem zahrnuto 4
823 pacientek z 34 center v 9
evropskych zemich. U 1 425 pacientek
byla prokdzana nadorova infiltrace v
SLN, u 681 pacientek indikovana
radioterapie a u 744 byla provedena
AD. Primarnim cilem bylo sledovani
axilarnich recidiv v 5letém obdobi.
Cetnost t&chto recidiv Sinila 1,19 % v
rameni s radioterapii a 0,43 % v rameni

s AD. Planované statistické
vyhodnoceni ohledn& non-
-inferiority  postupu nemohlo byt

provedeno vzhledem k malému poGtu
uddlosti. V  zav€ru vSak autofi
konstatuji, Ze radioterapie pFedstavuje
dostateCné zajiSténi v pFipadé zachytu
infiltrované SLN. Ve skuping&, kde byla
provedena AD, byl signifikantn& Gasté&ji
popsan  vyskyt lymfedému horni
konGetiny na postizené strang.

Dalsi tFi studie se zabyvaly moznosti
provedeni biopsie SLN i u pacientek s
klinicky postizenymi uzlinami po podani
neoadjuvantni chemoterapie.

Studie 21071

Studie 21071 [6] zahrnula pacientky s
klinicky prokdzanym nadorem cTO az
cT4, cN1 nebo cN2 a MO - pFi klinické
suspekci na nadorovou infiltraci uzliny
byla vyzadovdna biopticka verifikace.
Zéarovefi vSechny pacientky podstoupily
neoadjuvantni  chemoterapii. PFi
operaci byly identifikovany a
exstirpovany jako SLN ty, které byly
nalezeny pomoci modré barvy i



radionuklidu. Poté byla axila podrobena
palpaci a palpaCné suspektni uzliny byly
rovnéz oznaeny jako SLN. Nasledné
byla dokonCena AD. Jako infiltrované
byly oznaCeny uzliny s metastazou > 0,2
mm. Celkem 701 pacientek mélo
klinicky palpovatelné uzliny, at uz cN1,
Gi cN2, a z nich 687 nasledné
podstoupilo zminénou operacni [éCbu.
U 525 pacientek byly nalezeny alespon
2 SLN a u 310 pacientek byla nalezena
rezidudini  axilarni  infiltrace  po
neoadjuvanci (u zbytku bylo dosazeno
kompletni patologické remise). U 39 z
nich byla prokazana infiltrace v jinych
uzlindch nez SLN (a zarovefi byly SLN
bez nadorové infiltrace). To znamen3,
Ze fale$na negativita metody Cinila 12,6
% (39/310). Toto Cislo v§ak plati pouze
pro kohortu cN1 pacientek. Pacientky s
cN2 byly analyzovany zvld&t — vysledek
byl ale zkreslen malym poCtem
pacientek ve skuping.

Ve studii Boughey et al [7] byl znovu
prozkouman soubor studie Z1071 stran
nalezeni klipu v SLN po operaci. Uzliny,
kde bylo vysloveno podezfeni na
infiltraci pFed operaci, musely byt
biopticky verifikovany, vloZeni klipu do
uzliny vSak nebylo podminkou. Umistén
byl v 170 pFipadech, ve 141 byl v
preparatu po operaci nalezen a ve 107
pfipadech byl nalezen v SLN. U 59
téchto pacientek byla po neoadjuvanci
nalezena rezidudlini infiltrace v axile a z
toho u 4 pacientek byla postizena jina
uzlina nez SLN (s klipem). Fale$na
negativita metody tedy &inila 6,8 %
(4/59) vs. 19 % u pFipadd, kdy byl klip
nalezen az v materialu z AD a ne v SLN.
Pacientky, kde byla nalezena pouze
jedna SLN, stejné€ jako pacientky s cN2
statutem, byly z analyzy pro studii Z1071
vylouCeny.

SENTINA

V n€mecko-rakouské studii SENTINA [8]
byly pacientky rozdé&leny do &tyF ramen.
Ramena A a B se tykala pacientek s
klinicky nepostizenymi uzlinami (cNO).
PFed neoadjuvanci u nich byla
provedena biopsie SLN, kterd byla bud
bez postizeni (rameno A), &i infiltrovana
(rameno B). Po neoadjuvantni
chemoterapii nebyla v rameni A
provedena v axile Zadna dalSi operace a
v rameni B byla provedena op&tovna
identifikace SLN a nédsledn& AD. Ramena
C a D se tykala pacientek s klinicky
postizenymi uzlinami (cN1). U nich byl
po podani neoadjuvantni chemoterapie
znovu klinicky zhodnocen stav axilarnich
uzlin. Podle né& byly rozdéleny na
rameno C (ycNO) a rameno D (ycN1). V

rameni C byla provedena identifikace

SLN s naslednou AD a v rameni D pouze

AD. Biopticka verifikace suspektnich

uzlin byla doporuCena, nebyla vSak

povinna. Byly stanoveny dva primarni
cile:

1. Zjistit miru faleSné negativity metody
biopsie SLN u pacientek, u kterych
byla plvodné axila klinicky postiZzena a
byla podana neoadjuvantni
chemoterapie (rameno C) — tedy podil
pFipadl, kdy byla nalezena nadorova
infiltrace v jiné uzling nez v SLN.

2. Porovnat Uspé&Snost detekce SLN pFed
neoadjuvanci (ramena A a B) a po ni.
Do studie bylo zahrnuto 1 737
pacientek, z nichz 1 022 bylo
dohromady v ramenech A a B (cNO). Z
474 pacientek v rameni C mélo po
provedeni AD 226 alespofi jednu
uzlinu infiltrovanou nadorem (ypN1).
V této skupin€ mélo 32 pacientek SLN
nepostizenou. Mira faleSné negativity
tedy Ginila 14,2 % (32/226). Rovnéz
byla prokdzana signifikantn& horsi
mira detekce SLN po neoadjuvanci nez
pfed ni (80,1 % v rameni C vs. 99,1 %
v ramenech A a B).

Moznostmi znaCeni uzlin v axile se
zabyvaji nasledujici studie.

Zna&eni uzlin uhlikem

Studie Choy et al [9] se zabyvd moZnosti
znaCeni uzlin pomoci tuse - ve
Spojenych statech byl pouzit
registrovany preparat SpotTM. Studie se
zuCastnilo celkem 28 pacientek. Pomoci
ultrazvuku &i palpace byly vytipovany
suspektni uzliny, ze kterych byla
odebrana biopsie. Poté byl do uzliny
aplikovdn zmin&ny preparat s uhlikem.
Aplikovano bylo 0,1-0,5 ml preparatu do
kortexu uzliny a zaroven do pFilehlé
pojivové tkan&. Uhlik byl do uzliny
aplikovdn bez ohledu na pFitomnost
pozd&ji prokazané nadorové infiltrace.
Nasledn& byly pacientky rozdéleny do
dvou skupin — 1. kohorta, kde byla

provedena  nejprve operace, a 2.
kohorta, kde byla nejprve podana
neoadjuvantni chemoterapie. V 1.

skuping Ginil Gasovy interval od oznaCeni
k operaci primé&rné 22,9 dne (rozpéti
1-62) a ve 2. skupin& 130 dni (rozpé&ti
74-211). Peroperatn€ byla uhlikem
oznaGend uzlina nalezena v 15 ze 16
pFipadl v 1. skupiné a u vSech pacientek
ve

2. skupin&. Ve vSech pFipadech (i ve
skupiné po neoadjuvantni
chemoterapii) byla provedena biopsie
SLN a v indikovanych pFipadech byla

dopln&na AD. Ve 27 z 28 ptipadl byla
oznaGena uzlina zaroven SLN.

Znadeni uzlin dratkem

Studie Plechy et al [10] zkoumala
moznosti oznaCeni uzliny v axile
dratkem. Pouzit byl konkrétné 20cm
GHIATAS Beaded Breast Localization
Wire (C.R. Bard, Inc.). Studie se
zUCGastnilo celkem 107 pacientek,
kterym byl v okamziku biopsie do uzliny
vloZen klip. Po pFipadném absolvovani
neoadjuvantni chemoterapie byly u 73
pacientek uzliny s klipem oznaGeny
zminénym dratkem. Perioperalné byla
uzlina s klipem nalezena v 71 pFipadech
— signifikantn& Cast&ji nez ve skuping,
kde dratek pouzit nebyl (27 ze 34).

Studie z MD Anderson a cilena
disekce axily (TAD)

Ve studii provedené v MD Anderson
[11] byla v ramci klinického stagingu
odebrana ze suspektnich uzlin biopsie a
nasledn& byl do nich vlozen klip. Studie

zkoumala efektivitu nalezeni
infiltrovanych uzlin pomoci 1.
porovnani pFitomnosti nadorového

postizeni uzliny s klipem se zbytkem
materidlu z AD, 2. uziti biopsie SLN a 3.
aplikace zrn radioaktivniho jéodu 125,
ktera byla k uzlin€ s klipem umist&na
1-5 dni pFed operaci. Do studie bylo
zahrnuto 208 pacientek s biopticky
verifikovanym postizenim uzlin. PFed
neoadjuvantni chemoterapii byl do
bioptovanych uzlin vlozen klip. AD
byla provedena u 191 pacientek a u
120 z nich byly v preparatu nalezeny
infiltrované uzliny (pN1). V péti
pfipadech byly nalezeny metastazy v
uzlindch bez klipu a zarovefi byla uzlina
s klipem negativni. FaleSna negativita
tohoto postupu (exstirpace klipem

oznaCenych uzlin) Ginila 4,2 %
(5/120).Celkem 118 pacientek
podstoupilo pfed provedenim

exenterace axily biopsii SLN. U 69 z nich
byla identifikovana alespofi jedna SLN a
zarovefi byly nalezeny metastazy v
preparatu z AD. V 7 pFipadech byla SLN
negativni. FaleSnd negativita postupu
(podil pFipadl, kdy byla infiltrovana jina
uzlina nez SLN) Cinila 10,1 % (7/69). Z
té€chto 7 pFipadl byl v ,neodhalené”
uzlin€ v 6 pFipadech klip. Falesna
negativita (odstran&ni SLN a klipem
oznaCenych uzlin) klesla na 1,4 %
(1/69).

Celkem 96 pacientek podstoupilo
cilenou disekci axily (targeted axillary
dissection — TAD), kdy bylo ke klipu pFed
operaci vloZzeno zrno radioaktivniho jédu



125. Takto oznaené uzliny byly cilené
odstranény zdrovef s odstran&nim SLN.
Z nich byla u 85 provedena AD a v 50
pfipadech byla nalezena v uzlinach
rezidudIni infiltrace po neoadjuvantni
chemoterapii. V této skupiné byly u
jedné pacientky uzliny se zrnem i SLN
negativni. Fale$na negativita Ginila 2 %
(1/50).

MARI

Holandskd studie MARI [12,13] se
rovnéz zabyvala uzitim zrn jédu 125,
ktery byl ovSem do postizenych uzlin
zaveden jiz pfed neoadjuvantni
chemoterapii. Do studie se zapojilo 103
pacientek, u kterych byla biopticky
ov€Fena nadorova infiltrace axily. PFed
neoadjuvantni terapii bylo do
infiltrovanych  uzlin  vlozeno zrno
radioaktivniho jédu 125. Zrno zUstalo in
situ v primé&ru 17 tydnl (rozmezi 9-31).
Po neoadjuvantni chemoterapii byly v
rdmci operace v axile identifikovany a
exstirpovany jodem oznaCené uzliny a
poté byla dokonCena AD. Cela procedura
byla dokonCena u 100 pacientek.
OznaCend uzlina byla nalezena v 97
pFipadech. U 95 z nich byla provedena
AD. V 70 pFipadech byly zachyceny v
preparatu infiltrované uzliny, z toho v 5
pfipadech byla oznaCend uzlina
negativni. Fale$nd negativita Cinila 7 %
(5/70).

Diskuze

Vyskyt vaznych pooperaCnich komplikaci
po provedeni chirurgického axilarniho
stagingu pFedstavovaného v minulosti

vzdy provedenim AD (lymfedém,
omezeni hybnosti horni konGetiny,
parestezie aj.) vyrazné poklesl se
zavedenim biopsie SLN. Konkrétné

vyskyt objektivné méFitelného
lymfedému kolisa po biopsii SLN mezi 1 a
6 % a po TAD mezi 7 a 37 % [14].
Dlvodem vzniku této komplikace i po
biopsii SLN mlze byt skuteCnost, Ze
lymfatické kolektory horni konGetiny
mohou v nékterych pFipadech ustit do
axily a byt tak poruseny i pfFi
konzervativnim vykonu v této oblasti
[15]. Nejrizikov&jsi skupinou pro vznik
takovych komplikaci zlstévaji pacientky,
které podstoupi AD a nasledné
radioterapii této oblasti. Fleissig et al v
prospektivni studii z roku 2005 pFi
18mésinim sledovani prokazal
signifikantn& horsi  kvalitu Zivota u
pacientek, jez prodé&laly AD, oproti t&m,
kde byla provedena pouze biopsie SLN
[16]. Toto bylo potvrzeno i ve zming&né
studii  AMAROS, kterd prokazala

signifikantn& vy$si incidenci lymfedému
po AD nez pFi samotném ozafeni [5].
Bylo prokazano, Zze u pacientek, jejichz
axilarni uzliny jsou klinicky negativni a
které maji SLN pFi nasledné operaci
nepostizenou, se OS nelisi oproti tém,
které podstoupily AD [17]. Pokud tedy
uzliny pfed operaci nejsou postizeny
(cNO), je mozné AD nahradit biopsii SLN.

V poslednich letech byly zkoumany
moznosti omezeni indikaci k AD wu
vybranych pacientek i v pFipadé
prokazané infiltrace SLN. Uskalim tohoto
pFistupu mize byt obava z rizika vzniku
recidivy i ze snizeni délky OS, pokud by
byly infiltrované uzliny ponechany in
situ.

VysSe zminéné studie Z0011 a AMAROS
se zabyvaly moznostmi dalsi terapie pfi
nalezu infiltrované SLN u pacientek,
které nemély uzliny postizené v ramci
klinického  stagingu  (cNO).  Proti
tradi€nimu provedeni AD stavéla studie
AMAROS iradiaci axily a studie zZ0011
zadnou dalSi terapii v axile. Zde ovéem
bylo poGitdno s implementaci
radioterapie prsu vzhledem k nutnosti
provedeni prs Setficiho vykonu. Studie
neprokazaly signifikantni rozdil mezi
rameny (pro definici primarnich a
sekundarnich cild viz vySe) a potvrdily
onkologickou bezpeGnost nahrazeni AD
vySe uvedenymi postupy (ve studii
AMAROS komplikovalo statistické
vyhodnoceni malé mnozstvi axilarnich
recidiv — blize viz vySe). Tyto vysledky jiz
byly zohlednény v aktudlni verzi National
Comprehensive Cancer Network (NCCN)
[3] i némeckych S3 smérnic [2]. Podle

doporuCeni NCCN je pFi zachytu
metastaticky  postizené SLN  (pfi
plvodné klinicky nepostizenych

uzlinach) dal$im postupem neprovedeni
AD. Podminkou je tumor T1-2, max. 2
infiltrované SLN (metastaza > 0,2 mm),
nepodani neoadjuvantni chemoterapie a
prs Setfici vykon. Némecké S3 smérnice
tuto moznost rovn&z nabizeji. Ve studii
AMAROS mélo ve vétvi, kdy byla AD
provedena, 33 % pacientek postizenou
alesponn  jednu dal$i uzlinu. Lze
pFedpokladat, Zze i ve druhé vétvi byl
poCet infiltrovanych uzlin podobny —
tyto byly s ohledem na vySe zmin&ny
design studie ponechany in situ a axila
byla ozédfena.

Pokud je v ramci klinického stagingu
vysloveno podezfeni na infiltraci
axilarnich uzlin (a je pFipadné& ovéfeno
biopsii), je v souCasnosti ve v&tSiné
pFipadl poddna neoadjuvantni
chemoterapie a poté indikovana AD.
Bylo pFitom prokazano, Zze u 40-75 %

pacientek  dochdzi v axile po
neoadjuvanci ke kompletni patologické
remisi [18-20]. S ohledem na takto
vysoky podil téchto pFipadl se logicky
nabizi moznost pouzit postup biopsie
SLN i u cN1 pacientek po neoadjuvantni
chemoterapii. Touto problematikou se
zabyvaly vySe zmin&né studie Z1071 a
SENTINA. DlleZitou otdzku pFedstavuje
mira faleSné negativity (tedy podil
pFipadl, kdy neni infiltrovand SLN, ale
je nalezena infiltrace v jiné uzling v
axile), kterd mlzZe byt pFi pouziti této
metody tolerovdna. Na  zakladé
metaanalyzy studii, které hodnotily
parametry uziti biopsie SLN u pacientek
po chemoterapii a cNO onemocnéni,
byla pFijatelna mira faleSné negativity
stanovena na 10 % [21]. VSechny tFi
zminéné studie [6,8,11], které se
zabyvaly touto problematikou, v$ak
vykazaly faleSnou negativitu vyssi. Bylo
tedy konstatovano, Zze AD neni mozné u
pacientek s klinicky postizenymi
uzlinami (cN1) po podané
neoadjuvantni chemoterapii nahradit
biopsii SLN. Jako dlvod se udava
alterace  lymfatické  drendze v
souvislosti s regresi nadorové tkané v
SLN. Falednou negativitu se ale
podafilo snizit, pokud byly se SLN

zdrovell  exstirpovdny i biopticky
verifikované  tumorem infiltrované
uzliny, které byly pFed podanim

neoadjuvantni chemoterapie oznaCeny
(napF. klipem). Fale$nd negativita
metody (tedy Ze pFi negativit& uzliny s
klipem a SLN byla nalezena infiltrace v
uzling v preparatu z AD) Cinila ve studii
z MD Anderson 4,2 % [11] a ve studii
Boughey et al 6,8 % [7]. Moznosti
dal$iho znaCeni uzlin s klipem jsou
rozebrany nize.

Cilena exstirpace uzlin
idnentifikovanych jako infiltrované v
ramci klinického stagingu (TAD) i pouze
jedné jako markeru odpovédi na
neoadjuvantni  chemoterapii  misto
kompletni AD by umoznila definovat
skupinu pacientek, u nichZz doSlo ke
kompletni patologické remisi v axile, a
rovh€z by umoznila vyhnout se
nepfiznivé kombinaci radikalni operace
a nasledné radioterapie axily.

K tomu, aby provedeni TAD bylo
efektivni a bezpelné, je nezbytné splnit
dvé podminky - 1. bezpeCna
ultrazvukova identifikace suspektnich
nebo metastaticky postizenych uzlin (a
jejich pFipadna biopticka verifikace) a 2.
spolehlivé oznaCeni této uzliny vhodnou
metodou, kterd ji umozni identifikovat i
po ukonCeni neoadjuvantni



chemoterapie.

Parametry Uspésnosti nalezeni
suspektnich uzlin pomoci ultrazvuku
souviseji zejména se sonografickymi

kritérii pozitivity. Alvarez et al [22] uvadi
v metaanalyze, Ze pokud byla jako
kritérium uzita velikost uzliny, Ginila
senzitivita 48,8-87,1 % a specifita
55,6-97,3 %, pokud byla jako kritérium
uzita morfologie uzliny, Cinila senzitivita
26,4-75,9 % a specifita 88,4-98,1 %.
Krom& sonomorfologickych ukazatelll
ovliviiuje  pFesnost  ultrazvukového
stagingu i velikost nadoru v prsu [23],
poCet postizenych wuzlin [24,25] Gi
histotyp nadoru [26].

Bioptované suspektni uzliny byvaji na
nékterych pracovistich ve Spojenych
statech oznaGeny  klipy, jejichz
odstranéni ma byt po AD verifikovdno
[10]. Problémem zlstava intraoperaCni
nalezeni klipu ukrytého v uzling. Nize
jsou proto rozebrany metody, které
umoziuji oznaGenou uzlinu
peroperalné nalézt.

Vyhodou znaCeni uhlikem je nizka
cena metody a skuteCnost, Ze oznaGeni
pfeCka C&asovy Usek nutny k podani
chemoterapie. Nevyhodou mUzZe byt
moznost ,rozliti“ barvy do mékkych
tkani axily a nasledného obtizného
hledani konkrétni uzliny. Za timto
UCelem bylo zkoumano optimalni
mnozstvi tuse, které ma byt pouzito [9].

Dratek zavedeny do uzliny pod UZ
kontrolou musi byt aplikovan tésné pred
operaci, coz s sebou pFinasi nutnost
dvoji punkce uzliny (nejprve klip pfed
neoadjuvantni chemoterapii a poté
dratek). Metoda je rovn&z spojend s
urCitym diskomfortem plynoucim z
aplikace nékolika vodi&l do axily.

Dal$i zmin&nou formou znaCeni je
uziti zrn jédu 125. Tento izotop je ¥
zafiCem, coz pFinasi vyhodu moznosti
uziti 7 sondy, kterou v souGasnosti
disponuje naprostd vétSina pracovidt
zabyvajicich se operativou karcinom(
prsu. Tato zrna jsou primarn& uzivana k
permanentni brachyterapii karcinomu
prostaty, ale je mozno je pouzit i napF. k
oznaGeni nehmatnych tumor( prsu [27].
Jedna z prvnich zminek o pouziti této
metody u axilarnich uzlin byla studie z
MD Anderson (studie o mozZnostech
proveditelnosti — A  Prospective
Feasibility Trial) shrnujici poznatky z
uplatnéni této metody u 12 pacientek
[28]. Metoda byla kombinovana se
zavedenim dratku. Postup se ukazal jako
pouzitelny a zérovef bylo prokazano, ze
zrna radioaktivniho jédu neinterferuji s
moznosti nalezeni SLN.

Na zmin&nou praci navazala robust-
n&jsi vySe zminéna studie, ktera jiz v
jednom ze svych ramen zkoumala pFimo
TAD [11]. FaleSnd negativita této
metody (tedy podil pFipadd, kdy byla
nalezena nadorova infiltrace v uzling,
ktera nebyla ani oznaCena radioaktivnim
zrnem ani identifikovana jako SLN) Ginila
pouze 2 %. Hlavni nevyhoda plynula z
legislativy ve Spojenych statech, kdy
nebylo mozno radioaktivni  zrno
ponechat v uzliné po dobu potFebnou k
podani neoadjuvance.

Tento nedostatek odstranila
holandska studie MARI, kdy byla zrna
jédu do wuzlin zavedena jiz pfFed
neoadjuvantni chemoterapii a zlstala v
nich az 31 tydnl. Falednd negativita
(tedy podil pFipadd, kdy byla nalezena
infiltrace v jiné nez oznaCené uzliné —
metoda nebyla kombinovdna s biopsii
SLN) Ginila 7 %, coz je rovn&z méné nez
zmin€énych 10 %. Studie se vSak ve
vysledku potykala se tFemi problémy:
VSechny potencidln& patologické uzliny
byly nejprve biopticky ov&feny a
radioaktivni zrno do nich bylo vloZzeno az
ve druhé dobé&. Tento postup s sebou
pfinesl riziko zavedeni zrna do jiné
uzliny nez té, ktera byla bioptovana.

1. Moznost zavedeni zrna mimo uzlinu,
coz znemoznilo naslednou exstirpaci
uzliny. Zde byly kladeny ur&ité naroky
na Sikovnost a erudici pracovnika,
ktery zrna aplikoval.

2. Legislativni komplikace spojené s
manipulaci se zaFi€em. Navzdory
zmin€nym uskalim byla metoda

popsana jako jednoducha a efektivni.

Zavér

Snizeni radikality opera&nich zakroki
provadénych v axile u pacientek s
karcinomem prsu je moznosti, jak snizit
vyskyt pooperaCnich komplikaci a zvysit
kvalitu Zivota operovanych pacientek.
Vzdy je ovSéem tFeba vzit v Uvahu
zachovani pozadované onkologické
bezpelnosti.

Omezeni nutnosti provedeni AD v
pFipad& zachytu infiltrované SLN poté,
co klinicky staging neodhalil postizeni
axily tumorem (cNO), je v souCasnosti
implementovano do Fady
doporu&enych postupd [2,3].

Situace ohledn& Upravy axilarniho

stagingu po neoadjuvantni
chemoterapii v  pFipad& klinicky
prokdzané infiltrace axilarnich uzlin

(cN1) je slozit&jsi. Kombinace pFijatelné
senzitivity ultrazvuku a volby vhodné
metody oznaGeni postizenych uzlin
dava nad@ji na dosazeni vysoké
spolehlivosti urCeni stavu axilarnich

uzlin mezi jednotlivymi kroky
|IéCebného postupu. Metoda TAD by
mohla vést jednak k omezeni
kombinace aktinoterapie a radikalni
operace v axile a jednak k exaktnimu
definovani skupiny pacientek, u kterych
doSlo v axile po neoadjuvanci ke
kompletni patologické remisi. Z b&zicich
studii zabyvajicich se problematikou
pacientek, u kterych byla v ramci
klinického stagingu zachycena
postizena uzlina, zminim nasledujici
dvé:

NSABP-51/RTOG 1304 - studie
zahrnujici pacientky, u kterych bylo
biopticky potvrzeno postizeni axilarnich
uzlin ~ (cN1), byla jim podana
neoadjuvantni chemoterapie a v
prepardtu z AD G&i biopsie SLN (ob&
metody jsou povoleny) nebyla zastizena
nadorova infiltrace (kompletni
patologicka remise). Budou
randomizovany do ramen, kdy bude, Gi
nebude indikovana radioterapie axily.
Cile budou pfFedstavovat délka OS a
Cetnost recidiv.

ALLIANCE trial A1120 - studie rovnéz
zahrnujici pacientky, u kterych bylo
biopticky potvrzeno postizeni axilarnich
uzlin ~ (cN1), byla jim podana
neoadjuvantni chemoterapie, provedena
biopsie SLN a v prepardtu zastizena
nadorovd infiltrace (nedo$lo tedy ke
kompletni patologické remisi). Cilem je
porovnat  CGetnost lokoregionalnich
recidiv a OS mezi rameny, v nichZ bude
doplIn&na AD s radioterapii axily €i pouze
radioterapie  axily. Rovn&z  bude
sledovdna incidence pooperatniho
lymfedému, kdy je oCekavana vyssi
Cetnost této komplikace v souvislosti s
kombinaci radioterapie a radikalni
operace.

Je tedy patrné, Ze budoucim trendem
bude individualizace |1éCebného postupu,
a to i v oblasti operativy v axile.
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Abstract

Introduction: Axillary dissection has little diagnostic and
therapeutic benefit in node-positive breast cancer patients in whom
axillary disease has been completely eradicated after neoadjuvant
chemotherapy (ypNO). We sought to assess the efficacy of an
algorithm used for the identification of the ypNO patient consisting
of intraoperative evaluation of sentinel and tattooed (initially
positive) lymph nodes. Methods: Included were T| and T2 breast
cancer patients with 1-3 positive axillary lymph nodes marked with
carbon who were referred for neoadjuvant chemotherapy followed
by a surgery. Axillary dissection was performed only in the patients
with residual axillary disease after neoadjuvant chemotherapy on
ultrasound or with metastases described in the sentinel or tattooed
lymph nodes either intraoperatively or in the final histology.
Results: Out of 62 initially included node-positive patients, |5
(24%) were spared axillary dissection. The detection rate of
tattooed lymph nodes after neoadjuvant chemotherapy was 81%.
The ypNO patients were identified with 91% sensitivity and 38%
specificity using ultrasound and intraoperative assessment of both
sentinel and tattooed lymph node according to the final histology.
Discussion/Conclusion: Lymph node marking with carbon dye is

a useful and cost-effective method, which can be successfully

implemented in order to reducethe number of patients undergoing
axillary dissection. Low specificity of the presented algorithm was
caused mostly by the overestimation of residual axillary disease on

ultrasound. ©2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Traditionally, node-positive breast cancer patients
have undergone neoadjuvant chemotherapy (NACT)
followed by complete axillary staging - axillary
dissection (AD), a procedure with considerable
morbidities, such as chronic pain, decreased range of
motion, and lymphedema [1]. Since a substantial
proportion of the patients who present with a
node-positive disease achieve complete eradication of
the disease in the axilla after systemic treatment
(ypNO), the question arises if it is still necessary to
perform AD in all patients. Complete axillary staging
reveals no further information in the ypNO patients,
and its therapeutic significance remains controversial.
Yet, clinical identification of ypNO patients appears to
be an issue.

Unlike with clinically node-negative disease, AD
cannot be simply replaced by sentinel lymph node
biopsy (SLNB) in node-positive patients after NACT
due to its high false-negative rate [2, 3]. However,
several methods have been described that may help
reduce the false-negative rate to an acceptable level.
One such method is marking the positive lymph node
(LN) before administering
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Fig. 1. Tattooed lymph node after NACT.

NACT and then performing selective extirpation in
the course of the surgery.

Several markers have been wused for this
purpose, including carbon [4], a metallic clip [5], a
seed with radioactive iodine [6] or a ferromagnetic
seed (Magseed) [7]. Tattooing of axillary LN was
proved to be a reliable and cost-effective method in
recent trials [4, 8-10].

The primary aim of this study was to
retrospectively analyze the efficacy of a novel
management of node-positive breast cancer
patients based on the identification of patients who
achieve complete remission in the axilla after
NACT (ypNO). These patients were identified
using the combination of ultrasonographic
restaging after NACT and intraoperative
assessment of both sentinel LN and tattooed LN.
Results of this restaging were compared with the
final histology in terms of sensitivity and
specificity. =~ These, originally node-positive,
patients, were spared AD in contrast to the
commonly applied guidelines. We present
experiences from the implementation of such
management into everyday practice.

Materials and Methods

Study Design and Patients

We conducted a retrospective single-institution study that
analyzed data from breast cancer patients treated between
January 2018 and September 2020. The inclusion criteria were
as follows:
(i) bioptically verified invasive breast cancer, (ii) TNM stage
T1 or T2, (iii) 1-3 suspicious axillary LN in initial radiological
assessment (LN biopsy not required), (iv) administration of
NACT followed by surgery. All patients were female. Patients
with massive infiltration of the axilla (24 LN) and those with
distant metastases were excluded.

Local clinical staging consisted of a physical examination,
ultrasound, and mammography in combination with breast
MRI in selected cases.Positive LN were marked using carbon

in all patients, and then NACT was administered. A
radiological reassessment, based on the axillary ultrasound,
was performed after completion of NACT. Patients with
residual axillary disease were referred for AD, and the rest
was referred for extirpation of marked LN and SLNB.

Marking

LN marking occurred before the start of NACT. The
selection of specific LN was based on sonographic
characteristics: a finding of generalized or focal thickening (>3
mm [11]) of the nodal cortex, a disparity in the size compared
with other LN, a rounded appearance, or effacement of the
node fatty hilum. Marking was performed with an injection of
0.1-0.5 mL of 4% solution of Carbo activatus (Carbosorb,
IMUNA PHARM, Sarisske Michalany, Slovakia) into the
cortex of the selected LN and the adjacent soft tissue. Each
suspicious LN was marked separately. Additionally, a
deposit of carbon was left in the tissue around the LN to mark
the packet in the cases of multiple involved LN localized close
to each other.

Surgery

Surgeries were performed by 1 of 3 experienced breast
surgeons. Sentinel LN procedures consisted of preoperative
periareolar injection of radioactive colloid (*™Tc - SentiScint,
MediRadiopharma Ltd., Hungary, 4 x 20 MBq) the day before
the surgery. Sentinel LN and marked LN were identified after
the opening of the axilla and submitted for frozen section
assessment (see Fig. 1). In cases of intraoperatively reported
LN infiltration or unsuccessful identification of marked LN,
AD was completed. Otherwise, no further surgery was
indicated. AD consisted of removal of all available LN from
the first and second levels of the axilla.

Histopathology

Fresh tissue labeled “sentinel LN and marked LN” was
delivered without fixation for intraoperative evaluation. The
specimens were examined to determine the size and number
of individual nodes. Grossly metastatic nodes were sectioned.
The LN that appeared normal were cut perpendicularly to
their long axis, and one half of each node was then examined
in a frozen section on one level after staining with
hematoxylin and eosin (HE). The other half of the node was
immediately fixed. Finally, both LN halves were sectioned at
2-mm intervals, and the entire LN was submitted
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Table 1. Characteristics of the whole cohort and subgroups of patients clustered according to the result of the assessment
after NACT consisting of ultrasonographic restaging and intraoperative evaluation of sentinel and tattooed LN (ycN)

Whole cohort yeMNO ycb+ pwalue

Number 62 17 (27) 45 (73)
Age, years 52.9+15.2 52.2415.6 55.2414.1 0.70
Histotype

NST 55 (89) 16 (94) 39 (87) 0.41

Lobular 7 (12) 1(6) 6 (14)
Stage (from the final histology)

ypT0 14 (23) 5 (29) 9 (20) 0.23

ypTis 3(5) 2 (12) 1(2)

ypT1l 25 (40) 7 (41) 18 (40)

ypT2 20 (32) 3 (18) 17 (38)
Mean initial tumor size, mm 18.5+13.5 14.6+13.3 19.9+13.4 0.37
Grade

1 5(8) 1(6) 4 (9) 0.19

2 25 (40) 10 (59) 15 (33)

3 32 (52) 6 (35) 26 (58)
ER+ 25 (40) 7 (41) 18 (40) 0.93
PR+ 15 (24) 5(29) 10 (22) 0.56
HER2/neu+ 12 (19) 2 (12) 10 (22) 0.35
Ki-67, % 42.1+29.8 43.2428.2 38.9+34.8 0.79
Number of patients undergoing BCS 33 (53) 11 (65) 22 (49) 0.27
Number of patients with positive LN in the final histology 23 (37) 2 (12) 21 (47) 0.01
Number of patients with negative LN in the final histology 39 (63) 15 (88) 24 (53)
Spared from AD, % 88 0
Mean length of surgery 68.9+21.1 57.4%12.7 73.2+22.1 0.03
Mean number of acquired LN 10.1+6.4 4133 12.8+5.4 <0.01

Numbers are indicated with percentages in parentheses. ycNO, patients with negative ultrasound after neoadjuvant
chemotherapy (NACT) and negative intraoperative assessment of both tattooed and sentinel lymph nodes (LN); ycN+,
patients with residual axillary disease on ultrasound after NACT, patients with positive intraoperative assessment of
tattooed or sentinel LN or patients in whom tattooed LN could not be intraoperatively identified; p values assessed by y*
and Kruskal-Wallis test; NST, no special type; ER+, estrogen receptor positivity; PR+, progesteron receptor positivity;

BCS, breast-conserving surgery.

for routine processing and HE staining. Any LN found
negative upon routine examination was further examined
by an ultrastaging protocol.

This protocol consisted of 2 consecutive sections (4 pm
thick) obtained in regular 150-pm intervals, which were cut
from each paraffin block in 4 levels. The first section was
stained with HE, and the second section was examined
immunohistochemically with an antibody to cytokeratins
(AE1/AE3; 1:50 dilution, Dako, Glostrup, Denmark). An
immunohistochemical examination was performed using
the avidin-biotin complex method (Ventana ES autostainer,
Ventana, Medical Systems, Tucson, AZ, USA).

Further Clinical Management

Patients were divided into 2 subgroups for the purposes
of this analysis. Patients with no residual axillary disease
after NACT assessed by ultrasound and intraoperative
assessment of tattooed and sentinel LN were labeled as
ycNO. The remaining patients (with residual disease on
ultrasound or those with intraoperatively reported LN
positivity) were clustered into the ycN+ subgroup. Patients
in whom the tattooed LN was not identified were assigned
to the ycN+ group.

Interval AD was completed in the patients who
underwent marked LN extirpation and SLNB with
negative intraoperative frozen section evaluation and nodal
metastases described the final histology.

Data Analyses

Standard measures of summary statistics were used to
describe primary data: relative and absolute frequencies
and arithmetic mean supplied with the SD of the mean.

The efficacy of the presented novel management of the
nodepositive breast cancer patients was evaluated by
calculating the sensitivity, specificity, positive predictive
value, negative predictive value, positive likelihood ratio,
and negative likelihood ratio. The result of
ultrasonographic  reassessment with or  without
intraoperative assessment of tattooed and sentinel LN was
used as a unit of analysis, and the final histology result as
a reference standard method (see Table 2).

The x* test was used to compare the groups in the

parametric
categories, and the Kruskal-Wallis test was used to
compare the groups in the categories where the continual
variables were provided. A value of p = 0.05 was used as
the limit of statistical significance in all the analyses
performed.

Results

In all, 62 patients were retrospectively
evaluated. Patients with invasive carcinoma of no
special type comprised 89% of the study
population. The rest of the cohort



No. of patients with
positive LN in the fina
histology

Axillary
dissection

N=47

Fig. 2. Treatment scheme of N+ breast cancer patients.

Fig. 3. Nodal status after axillary dissection - final histology.

had invasive lobular carcinoma (12%; Table 1). All
patients had infiltration of axillary LN and were
referred for NACT.

Ultrasonographic reassessment after the
administration of NACT showed no residual axillary
disease (complete response) in 27 patients (44%); these
were indicated for extirpation of tattooed LN and SLNB
(Fig. 2). The remaining 35 patients with residual nodal
infiltration (who had axillary partial response, stable
disease, or progression) were referred for AD.

The surgeon was unable to localize the
carbon-marked LN in 5 patients (out of 27 - detection
rate 81%). Nodal metastases were intraoperatively
reported in 5 patients; additionally, in 2 patients LN
infiltration was described in the final histology. AD was
completed in all these 12 patients. Out of 22 patients
with successful intraoperative identification of marked
LN, tattooed and sentinel LN were matching in 12
patients (55%). In total, AD was performed in 47
patients (76%), while 15 patients (24%) un-derwent
extirpation of tattooed LN and SLNB only (Fig. 2).

Table 2. Efficacy of ultrasonographic restaging after
neoadjuvant chemotherapy with or without the
intraoperative assessment of sentinel and tattooed lymph

Uleras Lltras
ararud vl
oy % okl
LI, %
nodes (LN)
Sensitivity 70 91
Specificity 51 38
Positive predictive value 46 47
Negative predictive 74 88
value
Positive likehood ratio 143 1.48
Negative likehood ratio 0.59 0.23

The final histology result is used as a reference standard

method.

Of the 47 patients who underwent AD, 23 (49%) had
at least one positive LN in the final histology (Fig. 3).
Among 35 patients who were directly referred for AD
due to residual axillary disease after NACT, 16 (46%)
had nodal metastases in the final histology (Fig. 3). The
sensitivity and specificity of axillary ultrasonographic
restaging according to the result of the final histology
was 70 and 51%, respectively. The sensitivity rose to
91% with addition of intraoperative assessment of both
sentinel and tattooed LN. However, specificity dropped
to 38% due to the patients in whom the carbon tracer
was not identified during the operation (Table 2). None
of these 5 patients had positive axillary LN in the final
histology. The mean number of LN removed in the
patients from the ycNO group (including data from the
interval AD performed in the patients with positive LN
identified in the final histology) was significantly lower
than in the rest of the cohort (ycN+; 4.1 vs. 12.8, p <
0.01). The surgeries were shorter in the ycNO group
(extirpation of sentinel and tattooed LN) than in the
ycN+ group (57.4 vs. 73.2 min, p = 0.03). We observed
no difference in the distribution of histological types or
tumor stages between the ycNO and ycN+ groups
(Table 1).

Patients in the ycNO group (those with negative
ultrasonographic restaging after NACT and negative
intraoperative assessment of both tattooed and sentinel
LN) had significantly fewer positive LN in the final
histology than the rest of the group (ycN+). 88% of
ycNO patients were spared AD.

Discussion/Conclusion

In this retrospective study of 62 node-positive
breast cancer patients who were referred for
NACT followed by surgery, 15 patients (20%)

were spared AD thanks to se-



lective extirpation of the tattooed LN. The sensitivity of
axillary restaging after NACT considerably improved
with the implementation of intraoperative assessment of
tattooed and sentinel LN (from 70 to 91%). However, we
also observed a decrease in specificity (51 and 38%,
respectively) due to an overestimation of residual
axillary disease on ultrasound and suboptimal detection
rate of tattooed LN (81%). Both these factors contributed
to the number of patients who underwent AD and had
no positive LN described in the final histology.

According to the current NCCN guidelines,
preoperative systemic treatment is preferred in patients
with  nodepositive disease likely to become
node-negative after NACT [12]. As a complete axillary
remission after NACT has been confirmed as a
prognostic marker in breast cancer patients [13, 14], the
treatment strategy should aim for the complete
eradication of the disease in the axilla with NACT to
improve the prognosis. NACT has been shown to
downstage nodal status significantly in at least 20% of
patients [3, 15, 16]. This number is increasing with
improvements in the targeted systemic therapies.

Until recently, standard practice was to perform AD
in all node-positive patients, even in those who achieved
complete radiological remission in the axilla after NACT
(yeNO0). Despite the fact that AD is associated with
considerable morbidities such as chronic pain,
decreased range of motion, and lymphedema [1],
identifying patients with no residual disease in the axilla
who may not require AD has been a challenge.

The feasibility of SLNB after NACT remains
controversial. The main concern is that tumor
eradication after NACT could alter lymphatic drainage
and lead to an increased false-negative rate of SLNB. In
the context of SLNB, the false-negative rate (the
proportion of patients with negative sentinel LN among
patients with positive LN) is an important measure of
procedural accuracy. Several recent trials have
evaluated this question in a prospective fashion.
Boughey et al. [2] set a false-negative rate of 10% as an
accepted cutoff rate, in the ACOSOG Z1071 trial
investigating the implementation of SLNB after NACT.
This was based on trials dealing with clinically
node-negative disease. Out of 525 cN1 prospectively
analyzed patients after NACT who underwent both AD
and SLNB and in whom 2 or more sentinel LN were
identified, there were 310 patients with residual nodal
disease. Of these, disease was confined only to the
nodes removed on AD in 39 patients. A false-negative
rate of 12.6% exceeded the predefined limit [2].
Similarly, there were 592 initially nodepositive patients
who received NACT, followed by both SLNB and AD
analyzed in the German-Austrian trial SENTINA [3]. All
these patients achieved complete axillary remission and
were downstaged to ycNO after the NACT (arm C). The
false-negative rate of SLNB reached 14.2% in this cohort.
There are several methods that can contribute to the
reduction of the false-negative rate, such as the
implementation of immunohistochemistry [17], the use
of dual tracers, the retrieval of a higher number of
sentinel LN [2], or marking the positive LN before
administration of NACT. The last modality was
evaluated in a subgroup of 170 patients from the

ACOSOG 71071 trial, in whom a metal clip was placed
in the LN at the time of biopsy. The false-negative rate
dropped to 6.8% among the 107 patients in whom the
clip was found in the sentinel LN [5]. A radioactive
iodine (**I) marker was used to mark positive LN at the
time of diagnostic biopsy in a Dutch trial [6]. It was then
left in situ until the breast surgery, which included its
selective extirpation (MARI procedure). The marked
node was identified successfully in 97% of patients, with
a false-negative rate of 7%. It is important to stress that
the authors did not implement SLNB, which remains
controversial. In a similar American trial, 85 patients
underwent targeted axillary dissection (TAD-SLNB as
well as extirpation of the LN with I marker) followed
by conventional AD. The false-negative rate for both
sentinel LN and marked LN was only 2% [18]. In the
same paper, the retrospective analysis of 112 patients
with clip placed in the positive LN before the
administration of NACT who wunderwent SLNB
followed by AD showed only 1 false-negative patient
(with metastasis in other LN than the sentinel or clipped
one) and 44 patients with no residual disease in the
axilla (ypNO). The negative predictive value was 98%.
LN marking with carbon was evaluated in a trial of 12
patients who underwent NACT followed by a surgery.
LN were marked before the administration of NACT,
and the tattooed LN was intraoperatively successfully
identified in all 12 patients [19]. These results are
comparable with the 97% detection rate of the '*I seeds
used in the MARI procedure [6]. The tattooed LN was
intraoperatively identified in 82% of patients in a
recently published multicenter trial. The detection rate
was significantly lower in the patients after NACT
compared with those undergoing primary surgery

(86 vs. 64%, p = 0.03) [4].

Algorithm used for the identification of ypNO
patients was based on the assessment of both sentinel
and tattooed LN in the current trial. Furthermore, all
patients were triaged using ultrasound after NACT,
and those with residual disease were referred directly
for AD. We observed high sensitivity (91%) of such
management arising from the fact that only 2 patients
with negative axillary ultrasound after NACT and
negative intraoperative assessment of tattooed and
sentinel LN had positive LN in the final histology. On
the other hand, a high proportion of false-positive cases
described on the ultrasound after NACT (together with
patients in whom the carbon tracer was
intraoperatively not identified) caused low specificity
(38%) and a high number of patients who underwent
AD


https://docs.google.com/document/d/13qwabFCZ9PK6qRKmSgy-dZtyXJm1PNZzL_9pSlRvhvE/edit#heading=h.2s8eyo1
https://docs.google.com/document/d/13qwabFCZ9PK6qRKmSgy-dZtyXJm1PNZzL_9pSlRvhvE/edit#heading=h.2s8eyo1

(76% of the whole cohort). The main limitation of
these numbers lies in the fact that AD was not
performed in the whole cohort. Node-negative
patients (true negative subgroup) underwent SLNB
and extirpation of marked LN only. However,
given the high negative predictive value (98%) of a
similar algorithm described by Caudle et al.

[18] using assessment of both marked and sentinel
LN, we consider patients with negative
intraoperative assessment of sentinel and tattooed
LN (confirmed by the final histology) to be
node-negative.

The highest chance of finding the initially
positive LN even in case of inaccurate placement of
the carbon tracer is in the situation when the
marked and sentinel LN are identical. The only
factor described to be associated with this
concordance is the presence of 3 and less abnormal
LN on the initial ultrasound [18]. From this reason
we adopted this criterion in our algorithm.

The main limitation of our study is the fact that
the nodal status (cN) was initially not bioptically
verified. This may mean that some of the patients
labeled as false positive in the ultrasonographic
restaging after NACT were not node positive at all.
However, missing the LN metastasis during the
biopsy would label such a patient as node
negative, with potentially adverse consequences.
Biopsy from a positive LN was not routinely
performed in the presented trial. Another
limitation is the retrospective and unicentric design
of the presented trial. The study protocol was
designed to evaluate the pilot phase of this novel
approach implemented in a single center.
Therefore, the presented results need to be
validated in a multicentric study performed in the
larger cohort, independently on the site-specific
issues of radiodiagnostics and surgery. Only a
prospective trial assessing the data on oncological
safety (recurrence-free survival, etc.) can justify the
permanent change in the management of the
nodepositive breast cancer patients with complete
eradication of the axillary disease after NACT.

Tattooing of the positive LN and its selective
extirpation and intraoperative assessment in
combination with

SLNB is a simple and cost-effective method which
increases the sensitivity of axillary restaging after
NACT. The presented algorithm can be effectively
used to identify the patients with complete
remission in the axilla who do not profit from AD.
In the current study, 24% of initially node-positive
patients were spared AD. On the other hand, we
observed only 38% specificity. This can be
attributed to the overestimation of axillary disease
both before and after the administration of NACT.
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Axillary ultrasound is an integral part of preoperative
clinical assess ment in all breast cancer patients.’
Despite its outstanding sensitiv ity and specificity,2 it
is still necessary to perform surgical staging consisting
of sentinel lymph node (SLN) biopsy in patients with
no

ultrasonographically suspicious lymph nodes (LN)
(cN0).2 According to the American College of Surgeons
Oncology Group (ACOSOG) Z0011 trial,* there is no
need to complete axillary LN dis section (ALND) in
patients who underwent breast-conserving sur gery
(BCS) with tumors up to 5 cm in diameter and one or
two SLNs with metastases. Given the high precision of
the axillary ultrasound in the detection of LN
metastases, the question arises whether it is
necessary to perform SLN biopsy in cNO patients.

The aim of this study is to retrospectively assess the
cohort of cNO patients and analyze whether
abandoning SLN biopsy would change their clinical

management.

We retrospectively analyzed data from patients
treated in our in stitution between 2016 and 2017.

The inclusion criteria were as fol lows: (a) TNM stage

T1 and T2 invasive breast cancer, (b) no evidence of
enlarged suspicious nodes or distant metastases on
preoperative imaging (including axillary ultrasound
performed by a specialized ra diologist), and (c)
primary surgery with curative intent. Patients with
noninvasive cancer (eg, ductal carcinoma in situ) or
those referred for neoadjuvant chemotherapy were
excluded.

All patients included into this trial were referred for
primary surgery consisting of SLN biopsy and BCS.
Axillary dissection was performed in all patients with
macrometastases (MAC) or micrometastases (MIC) in
SLN.

In all, 161 patients were enrolled in the trial. The
metastatic LN involvement was reported in 32 cases.
Thirty-one patients exhib ited one or two positive LN;
in one patient there were three. Axillary

dissection revealed no further metastases in 31 cases.
In one pa tient, there were four further positive LNs in
the specimen from ax illary dissection (see Table 1).

In the case of full implementation of ACOSOG Z0011
results, the abandonment of SLN would change further
management in only one patient (1%) (see Table 1). On
the other hand, there were an ad ditional 31 patients
with one or two positive LNs who would be left with a
residual axillary burden.



Historically, complete axillary debulking considerably
improved the outcome in the context of inaccurate
clinical staging and the high incidence of advanced
stages. However, there have been trends to ward the
reduction of radicality. Every hypothesis addressing this
topic was faced with the question of whether the tissue
left in situ contained LNs with metastases and whether
this influenced the out come of the patient.

Axillary LN dissection has been replaced by SLN biopsy
in cNO patients.1 The false-negative rate of this method
lies between 5% and 10%3—up to 10% of patients with
additional axillary burden are missed. However, this
fact does not influence overall survival.®

Another study that questioned the necessity of total
axillary debulking was the ACOSOG 70011 trial.* cNO
patients, after BCS for T1 and T2 tumors with one or
two positive SLNs, were randomized to undergo ALND
after SLN biopsy versus SLN biopsy alone without
further specific axillary treatment. There were
significantly more pa

tients with three and more positive LNs in the arm with
completed ALND (21%) compared with those with no
further axillary surgery (3%, P < .001). Despite the fact
that in the latter arm there were sig nificantly more
patients left with residual disease in the axilla, there
was no impact on either overall survival or disea se-free

survival.

TABLE1 Overview of pN1 patients; bolded are those, who do not fulfill
the inclusion criteria of ACOSOG Z0011 trial

SLNB? ALND"
1x MIC® 0

1x MAC® 0

1x MAC? 4xMAC?
2 xMAC? 0
3xMAC* 0

Sentinel lymph node biops.
beiIIary dissection.

“‘Micrometastasis (20, 2 mm and <2 mm).

9Macrometastasis (22 mm).

In light of the high negative predictive value of axillary
ultra sound and the uncertain value of RO resection in
axilla, it is ques tionable if it is still necessary to
perform SLN biopsy in cNO patients undergoing BCS.
There was one patient (1%) who did not fulfill the
inclusion criteria of the ACOSOG Z0011 trial (who had
more than two positive SLNs) in our cohort of 161
patients. On the other hand, there were an additional
31 patients with one or two positive SLNs (one patient
with four more positive axillary LN). These positive
LNs would be left in situ in case of abandonment of
SLN biopsy.

Abandonment of axillary surgery in cNO patients
influences two groups of patients: (a) patients with
more than two metastases in  SLNs indicated for

axillary dissection and (b) patients with one or two

Number of patients

11

17

positive SLNs that would be left in situ without
performing SLN biopsy. Despite the fact that we
identified only one patient in whom the result of SLN
biopsy changed management (considering the results
of ACOSOG Z0011 trial), 20% of patients would be
left with residual metastatic spread SLNs in case of
abandonment of SLN biopsy.

Abandoning of SLN biopsy in patients with negative
axillary ul trasound can be justified only by a
prospective trial. One such study randomizing
patients with negative axillary ultrasound to no
further

axillary staging versus SLN biopsy is currently running.
The results summarizing the pilot phase showed
preliminary prospective evi dence supporting the ability
of AUS to exclude clinically significant disease in the
axilla.® Thereis also a similarly designed prospective trial

from Italian authors.”
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