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(Director: Prof. J. Czigner), Hungary

Endolaryngeal laser excision of early-stage vocal cord cancer is a dis-
cussed, but accepted procedure [1, 2]. This modality for the removal of vocal
cord tumor has proved more effective than conservative surgery or radiother-
apy [1, 3-6]. The indication must be established by an experienced oncologist
[7-9]. The laser excision allows minimal invasive therapy at an early tumor
stage (T1, T2), but has also been reported in laser therapy for T3 glottic cancer
[9-12]. In the present study, 51 patients with early vocal cord cancer under-
went CO; laser microsurgery and were followed up for 2-6.5 years.

Materials and Methods

A Storz laryngoscope was used for exploration and a Tungsram CO; laser set was
applied at a power setting of 5~15 W in continuous mode and coupled to an Opton micro-
scope combined with a micromanipulator. Laser excision was performed under general
anesthesia. The vocal cord cancers were excised en bloc with an appropriate tumor-free
margin. Fifty-one patients unterwent CO; laser cordectomy in the period May 1987 to
December 1991. During the laser intervention frozen section histological control was per-
formed to detect incomplete resection. The complications were very moderate. In 3 cases,
bleeding from the paraglottic region occurred. One patient had subcutaneous emphysema
and another had perichondritis. In 1 case, the protective cotton caught fire, but this was
extinguished immediately. Some moderate postoperative edema was observed, but no tra-
cheotomy was needed after the procedure. For the follow-up, we used an indirect laryngo-
scope, a laryngofiberoscope and biopsy in cases of a suspicion of tumor recurrencc. The
duration of hospitalization was on average 5 days. Complete healing took 5-6 weeks.
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Table 1. Results after CO; laser cordectomy

Tumor stage
Tinsitu Tla T1b T2 total
Number of patients 7 32 9 3 51
Free of tumor after CO; laser excision
n 7 28 6 2 43
% 100 87 67 67 84
Incomplete resection - 1 - - 1
Recurrence of tumor - 3 3 1 7
Free of tumor after follow-up 7 30 9 3 49
Irradiation - 3 1 - 4
Partial laryngectomy - 1 2 1 4
Laryngectomy - 1 - - 1
Died of tumor - 2 - - 2
Died of unrelated disease 1 1 1 - 3

Results

Of the 51 vocal cord cancers excised by CO; laser, 7 were T in situ vocal
cord cancer; after the CO; laser procedure, there was no evidence of recur-
rence. Twenty-eight of the 32 patients with T1a tumor had no recurrence after
laser surgery. Four patients required additional therapy for recurrent tumor;
laser resection was incomplete and 10 days later partial laryngectomy was per-
formed. One patient required radiotherapy; the tumor recurred and total la-
ryngectomy was then performed. All these patients are free of tumor. Two pa-
tients were irradiated after local tumor recurrence, but died later in
conscquence of the repeatedly recurring tumor or the developing metastases.
There were 9 patients in the T1b subgroup. Six of them have been free from
tumor recurrence since then. Three patients had recurrent tumor; 1 of them
was irradiated (TeCo full course) after local recurrence, and 2 underwent par-
tial laryngectomy. All of the patients in this subgroup are free of tumor. There
were also 3 cases of stage T2 vocal cord tumor. In one patient, recurrence de-
veloped and partial laryngectomy was performed. All 3 patients have since re-
mained free of tumor (table 1).
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Discussion

The role of CO; laser excision of vocal cord cancer has increased recently.
and our experience with laser microsurgery is likewise good. Surgery of vocal
cord lesions requires skilled surgeons, selected patients and a well-defined indi-
cation. Endoscopic laser microsurgery is a preferred surgical intervention for
the patient, because of the time factor and the many advantages of laser exci-
sion. However, there are difficulties during laser surgery particularly as regards
excision in the anterior commissure and definition of the exact margins of the
excised tumor. Clarification from this aspect requires the help of a pathologist
to perform an intraoperative frozen section histological control. In the early
stage of vocal cord cancers, our statistics revealed a success rate of 100% for T
in situ, 87% for Tla, and 67% for T1b and T2 tumors, which demonstrates the
efficacy of this surgical intervention. Including salvage surgery, the healing re-
sult was 94%. A comparison of the modalities of treatment of vocal cord can-
cer shows that the rate of recurrence is not higher than after conventional sur-
gery or radiotherapy. and the voice quality is good in most cases.
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Laryngeal papilloma in adults and CO; laser therapy
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Abstract. Background. Laryngeal papillomatosis is a recurrent disease, its etiology is based on virus
detection by polymerase chain reaction (PCR) or immunohistochemical method.

Methods. Twenty-four patients with laryngeal papilloma were treated by the authors and CO; laser
was used for removal of papilloma. The endolaryngeal approach with the use of CO; laser proved to
be a very sufficient intervention for fast and accurate excision or vaporization of papilloma. No adju-
vant therapy was administered. Avidin-biotin complex (ABC) technique was applied for the detection
of human papilloma virus (HPV).

Resudlts. In this retrospective study, patients were divided into juvenile and adult papilloma groups,
according to the case history and immunohistochemical findings. Koilocytes were characteristic for
juvenile papillomas. Only two patients had been observed in childhood, but four patients with ju-
venile papillomas were subsequently treated in adulthood.

Conclusions. 61% of the adult group and 100% of childhood papillomas recurred after CO; laser
surgery. The time intervals between recurrences became longer ranging from 6 months to 5 years.
CO, laser microsurgery proved to be a safe method for removal of papilloma, nevertheless, it is only
a symptomatic treatment.

Keywords: CO; laser, laryngomicrosurgery, larynx, papilloma.

Introduction

Laryngeal papillomas are frequently located on the vocal cords, but also anywhere
in the larynx. They can also be either solitary or multiple in the treatment of this
disease. There are different methods, but the surgical intervention is widely ac-
cepted with or without adjuvant therapy. Previously, many kinds of treatment were
reportedly applied, including: antibiotics, autogen vaccine [1], hormones and local
application of podophyllin [2].

Recently, a laryngomicroscopic approach [3,4] proved to be a good method for
the removal of papillomas. Many kinds of surgical interventions were reported in-
cluding cryotherapy [5) and argon laser [6].

Endolaryngeal use of CO, laser with laryngomicroscopy [7,8] is a fast and safe
method. Photodynamic therapy (PDT) was also introduced as a successful treat-
ment of papillomas [9]. Efficacy of adjuvant therapy is controversially discussed
in literature, but antiviral [10], interferon [11] and ultrasound [12] therapy have
been reported as beneficial. Especially, acyclovir, interferon and isoprinosine,

Address for correspondence: Dr Miklés Csanady, Department of Otorhinolaryngology, Albert Szent
Gyorgyi Medical University, Szeged, Tisza L. krt. 111, 6725-Hungary. Tel./Fax: +36-62-310-141.
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which can result in longer recurrence intervals, were administered {13—15]. A
British study [16] showed no effect of acyclovir on recurrence whereas a Spanish
one described it as an effective substance [10]. In vitro experiments with trans-
forming growth factor (TGF-B) inhibited the growing process of papilloma tissue
[17]. For extension of papilloma. sonography was described as a good diagnostic
method [18).

The etiology of laryngeal papilloma is based on the human papilloma virus
(HPV), which has been detected in papilloma tissues. Papillomas are divided into
juvenile and adult types. The difference between these groups can be determined
by immunohistochemistry, case history, and the type of human papilloma virus.

The human papilloma virus has been detected and classificd by DNS hybridiza-
tion and polymerase chain reaction (PCR). In juvenile papilloma only 6 and 11
types of humun papilloma virus (HPV) have been found. in adult papilloma
HPV 16 and 18 have also been recognized besides 6 and 11 types [19,20]. HPV
16, 18 could also be found in epidermal carcinoma, and they could have a role in
malignant transformation [19,21], though there were only two malignant transfor-
mations in a study of 150 cases, in spite of HPV 16, 18 detected in 92 cases.

Laryngeal papilloma recurs in many patients, especially juvenile types. Some
cases can be healed at puberty, when hormones are thought to influence the
growth of papilloma tissue. Some malignant transformations of adult papillomas
have been reported, but the recurrence rate of this type is comparatively low:

W report on a retrospective study about our experiences with the classification
and treatment of laryngeal papilloma.

In this retrospective study the immunohistochemical examination contributed
to the determination of human papilloma virus (HPV) by detection of capsid pro-
tein of HPV [22], because the difference between juvenile and adult forms of papil-
loma cannot be made by histological examination.

Material and Methods

In a period of 10 years 24 patients with laryngeal papillomas underwent endolar-
yngeal CO, laser surgery at the Clinic of Otolarvngology, Albert Szent Gyorgyi
Medical School, Szeged, Hungary {7]. Under general anacsthesia laryngomicro-
scopy was performed, and CO, laser equipment (Tungsram, TLS 61) coupled to
the microscope (Opton) was used for excision (10--15 W) and vaporization
(5~10 W). There was no adjuvant therapy, because of reported controversial re-
sults. In this study six patients with juvenile and 18 patients with adult papilloma
are presented. Only two juvenile onset papillomas were treated since their child-
hood, the others were first admitted to our clinic after several surgical interven-
tions in other hospitals (Tables 1 and 2).

To distinguish the difference between juvenile and adult papillomatosis the avi-
din-biotin complex (ABC) immunohistochemical method was used [22], and all
the juvenile papillomas and some of the adult papillomas were investigated retro-
spectively in the Institute of Pathology. The polyclonal antibody of HPV produced



Tuble 1. Recurrences of laryngeal papillomas.

Papilloma Patients Recurrences
Juvenile § £ (10073
Adult 18 11 (61%)
Total 24 17 (70%)

in rabbit was applied and the virus was detected by immunohistochemical reac-
tion. This compound (Biogenex) exhibits a steady reaction, but the serotypes of
papilloma virus cannot be differentiated. The intensity of reaction was classified
into three groups (O, +, ++), and examinations in the samples taken by the first
and last surgery were performed retrospectively. The detection of koilocytes is
characteristic for juvenile papilloma.

Results

In the last 10 years 24 patients with laryngeal papilloma were operated on with the
endolaryngeal use of CO, laser. The analysis of these patients revealed a compari-
son between the two types of papilloma and presented the value of CO,; laser in
the endoscopic microsurgery (Figs. 1 and 2).

All the juvenile papillomas recurred (100%), three cases of developed repeated
recurrences and each of the other six patients suffered from one recurrence only.

Two patients with juvenile papilloma had earlier been tracheotomized because
of suffocation, but we managed to remove the cannula after multiple laser surgery.
Moreover, possible future recurrences may necessitate ordinary controls and CO,
laser interventions for maintaining a sufficient airpassage.

The interval between recurrences ranged from 6 months up to 5 years. During
the 10 years only two new cases with juvenile onset papilloma were presented.

Juvenile papilloma tended to recur more frequently than the adult type and
showed the same histological findings even in elderly patients.

Immunohistochemical examination [22] revealed + and ++ intensity of virus de-

Table 2. Juvenile papillomas treated with CO, laser.

Patients Sex Age Ageat first  No. of Localization  Tracheotomy
surgery surgical
interventions

1 male 27 9 30 multifocal decannulation®
2 male 19 19 2 solitary -

3 female 30 7 20 multifocal decannulation®
4 female 61 10 8 multifocal -

5 male 14 9 2 solitary -

6 female 13 11 2 solitary -

*Due to multiple laser interventions: ®decannulated after introduction of CO- laser surgery



Fig. 1. Adult laryngeal papilloma.

tection in juvenile papillomas and koilocytes were also found. There was no sign of
dysplasia.

Adult papillomas recurred in 11 cases (61%) and HPV was also detected immu-
nohistochemically. Until now six patients had only one recurrence each. Intervals
between recurrence were more than 1 year.

In two cases malignant transformations which seemed to be “special” forms of
papillomatosis were diagnosed. One case showed a synchronous appearance of

Fig. 2. Adult laryngeal papilloma after CO, laser microsurgery.
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an adult papilloma on one vocal cord and a cancer on the other vocal cord. The
second case was irradiated because of a malignancy and later on an adult papillo-
ma repeatedly appeared on the same vocal cord.
Regarding the development of these two papillomas, no evidence emerged for a
real malignant transformation.

Discussion

The classification of papillomatosis was based on the detection of capsid protein
of HPV mainly in juvenile onset papilloma, but also in most of the adult papillo-
mas. The juvenile type was differentiated by presence of koilocytes.

In the literature, the PCR method is stated to be a successful method for virus
detection [20,21], but it was not available for this study.

The advantage of the described endolaryngeal CO, laser microsurgery of papil-
lomatosis is a modern, minimally invasive technique, which provided accurate re-
moval of the papilloma tissue, with a longer recurrence interval. As a minor com-
plication there were only a few postoperative perifocal edemas. The CO; laser sur-
gery has become a safe and fast method for removal of laryngeal papilloma, but
this surgical intervention is not able to prevent recurrences and seems to be only
a symptomatic treatment.
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Tamor marker vizsgalatok
gége- és hypopharynxtumoros betegeken
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OSSZEFOGLALAS

Szerz6k a Szegedi Fitl-orr-gégeklinika 52 gége- és hypopharynxtumoros betegének és
10 egészséges control-egyén szérum tumor marker vzisgilatarél szdmolnak be. Matét
elGtt és utdn vizsgaltak a vér tumor markerszint valtozdsit immunoassay médszerrel
carcinoembryonalis antigen (CEA), szbveti polypeptid (tissue popypeptide antigen (TPA)
és laphamrak - squamous cell carcinoma) antigen (SCC) markereknél, 6sszehasonlitva
a betegség klinikai lefolydsdval. Az irodalomban k&z6lt értékszamitdsok alapjin bete-
geiknél a CEA szenzitivitsa 38%, a TPA markeré 14,5%-nak bizonyult. Az SCC eseté-
ben kevés vizsgélatbél a szenzitivitdst 12%-nak taléltdk. A betegek kéros és nem kéros
prae- és postoperativ CEA és TPA tumor marker értékeit dsszevetve mindkét csoport-
nél szignifikans kiillénbség mutatkozik a postoperativ értékek csékkenésében, valamint
a kbvetés soran ennek valtozdsabél néhdny esetben kivetkeztetést lehetett levonni a
recidivdk és metasztazisok megjelenésére. Vizsgélataik szerint tébb praeoperative ké-
ros marker szintd betegen a marker értékek kézvetleniil a miitét utin csokkentek,sa
késdbbi megfigyelés soran ismételt emelkedésiik - retrospektive értékelve ~jelezte a ki-
alakulé metasztazist. Ezekben az esetekben a tumor marker vizsgalat alkalmas lehet a
betegek monitorozdsdra, de a markerek alacsony szenzitivitdsa miatt fej-nyaki tumo-
roknal hasznilatuk ma még korldtozott.

BEVEZETES

A tumor markerek, mint ismeretes a daganatsejtek altal termelt olyan biolégiai anyagok, me-
lyek a szérumbdl immunoassay médszerrel igen kis koncentraciéban kimutathaték. A tumor marker
szint vizsgalatok célja a mdr kialakult, de klinikailag még nem észrevehetd daganatos sejtek jelen-
létének korai kimutatésa. E célt idedlis tumor markerek segitségével lehetne elérni, de ezek szen-
zitivitasa és specificitdsa csak néhany teritleten teszi lehetdvé a betegek sziirését és a kezelés ko-
rabbi megkezdését (pl.: prostata tumorok). A fej-nyak teriiletén folytatott tumor marker vizsgala-
tok eredményei ellentmonddak. Legtébb szerz6 szerint tébb marker egyiittes alkalmazasaval no-
velhetd a szenzitivitas, mert magas szenzitivitas(, specifikus marker nem ismert ezen a teriileten.
Aleggyakrabban hasznalt markerek a kovetkezok: a CEA (carcinoembryonic/carcinoembryonalis
antigen) (1, 4, 5, 7, 8, 10-12) els6sorban a gastro-intestinalis betegségek (daganatok) markere, a
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TPA (tissue polypeptide antigen/széveti polypeptid antigen) (4, 6-8) dltalanos proliferécis marker,
a CA-19-9 (carbohydrate antigen) (1, 10) a pancreas betegségeiben és coloncarcinoméban kérjelzd,
a SCC (squamous cell carcinoma antigen/laphdmrék antigen) (1, 3, 4, 7-12) specifikus a
laphdmrakokra, ezenkiviil a Sialinsav (N-acetilneuraminic acid}, és & Cyfra (cytokin fragment) (3,
12), melyeket szintén laphamrak kimutatésara lehet hasznalni.

ANYAG, MODSZER

Klinikankon 52 gége és hypopharynx tumoros beteg (45 férfi/7 n6) és 10 egészséges egyén szé-
rumat vizsgaltuk immunoassay mddszerrel. A vizsgilt tumor markerek kozill a CEA
(carcinoembryonalis antigen) és az SCC (laphdmr4k antigen) szérum koncentracigjat Microparticular
Enzyme Immunoassay (Imx Abbott-Meia) médszerével, a TPA (sz6veti polypeptid antigen) értéke-
it Chemiluminescence Immunoassay methéduséval mértitk a Kézponti Klinikai Kémiai Laboratéri-
umban (SZOTE), mindkét esetben immunoassay metodikat alkalmaztunk. Az egyik egy kemilumi-
neszceencidn alapulé immunoassay technika (TPA), az igynevezett LIA-MAT. A reakci6 sordn els-
szér amiianyag csivek faldra felvitt monoklondlis ellenanyagokkal hozzuk éssze a mintaban lévd
antigéneket, majd hozzdadva ajelslt, arra a tumormarkerre specifikus masik ellenanyagot tartal-
maz6 hordoz6t, inkubélds sordn 1étrejon az antitest-antigén-antitest komplex, majd a kitésben részt
nem vevd antitesteket mosasi technikéval eltdvolitjuk. Ugynevezett indit4 reagensekkel, illetve ka-
talizatorok segitségével elinditjuk a reakei6t. A médszer lényege, hogy aluminescens anyagok hagos
kozegben, aktiv oxigénnel katalizitor jelenlétében gyors oxid4ci6s reakci6ba vihetdk. Az oxidaciés
termék mellett intenziv, monokromatikus fény képz6dik, amelynek intenzit4sa aranyos a luminescens
anyag koncentracidjaval, illetve a kotéshen részt vevd antigénelckel. A keletkezett monokromatikus
fényemisszi6t fotomultiplier segitségével mérjik, ajelet erGsités utén a mérdrendszer, aluminométer
dolgozza fel. Az antigén koncentraci6ja ardnyos ajelintenzitassal.

A miésik metodika egy MEIA, azaz mikropartikularis enzim immunoassay médszer. Ebben az
esetben az ellenanyag egy mikropartikularis részecskéhez kotott. A mintiban 1év6 antigén kotodik
ehhez az antitesthez, majd a reagensben 1év6 jel6lt ellenanyaggal 1€p reakciéba. Ez az ellenanyag
alkalikus foszfat4zzaljel6lt, mely a reakci6hoz adott 4-methy-lumbelliferyl foszfatot dtalakitja, és
igy fluoreszkalé anyag keletkezik. A mintdban 16v5 antigén koncentraciéja egyenesen ardnyos a flu-
oreszeencidval. _

Az 4ltalunk vizsgilt tumor markerek esetében az irodalomban leirt kéros hat4rértékeket vet-
tiik figyelembe, igy a CEA-t 4 ng/m), a TPA-t 95 U/l és az SCC-t 1,5 ng/ml feletti szérum koncent-
réci6 esetén tekintettiik kérosnak. Ezen hatarértékeket a CEA markernél az elemzések szerint a
dohdnyzés uigy befolyssolja, hogy a betegek 5%-4ndl eléri a kdros hatarértéket, esetleg meghaladja
azt.

A TNM beosztas szerint tébbségében T3-T4, N1-es stadiumi (tablazat) betegeken totalis
laryngectomia, parcilis gége-, pharynx resectio és nyaki block dissectio tortént a tumor kiterjedé-
56t6), elhelyezkedésétdl és a metasztazistol figgben. Az 52 beteg koziil szovettanilag a daganat 5
rosszul, 9 kdzepesen és 38 j6! differencislt carcinoméanak bizonyult.

Vizsgaltuk a prae- és postoperativ (4-6 héttel a miitét utdn), valamint 3 és 6 hénap utani tu-
mor marker értékeket a CEA, TPA és a SCC tumor markereknél. A miitét elgtti vérmintibél meg-
hatérozott tumor marker értékeket ésszehasonlitottuk a miitét utan vett értékekkel, ezen kitlonb-
ségekhl szignifikancia szintet szdmoltunk, valamint a betegek sorsdnak kgvetése soran a tumor
marker szint viltozdsokat vetettitk 6ssze a betegség klinikai képével.

Clenivnlcooporthiént vizendlnl 10 nloow falnitt c7ériméanak tumor marker értékeit. is, akik

tonsillitis chronica (7 beteg) és deviatio septi nasi (3 beteg) diagnézissal keriiltek felvételre és mii-
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tétre, anamnezisitkben daganatos betegség nem szerepelt, majd ezeket dsszevetettitk a gége/
hypopharynxtumoros betegek marker értékeivel.

Betegeink kivétel nélkiil dohinyoznak, ezért a dohényzas tumor marker szint emeid hatdsat
nem tudtuk vizsgalni.

EREDMENYEK

Avizsgilt 10 benignus megbetegedés miatt kezelt beteg vérmint4jaban az dsszes tumor marker
érték alatta maradt a kéros hatarértéknek, kivéve egy SCC értéket. A legtobb CEA érték alatta
maradt az 1 ng/ml-es, a TPA az 50 Ufl-es és az SCC az 1 ng/ml-es hatarértéknek is.

A miitét elotti 52 CEA értékbdl a vizsgalat 20 ésetben mutatott kéros szint feletti értéket (4
ng/ml feletti). A TPA esetében 49 preoperativ adatunkbol 7 esetben lattunk kéros értéket (95 Ujl
feletti). A CEA marker szenzitivitasa igy 38%-nak, a TPA-é 14,5%-nak bizonyult. Ezen tumor
markerek specificitasa a gégethypopharynx tumoroknl 90% felettinek bizonyult. Az SCC eseté-
ben 17 preoperativ eredménybél csak 2 bizonyult a kéros hatarérték felettinek, igy szenzitivitasa
alacsony (9). Ennek ellenére a mért postoperativ adatok alapjan tobb betegen jelentkezett emelke-
dett SCC szint metasztizis manifeszt4lédasa mellett (3 esetben) és kialakult metasztézis Klinikai
jele nélkiil (2 eset).

A postoperativ CEA értékek kozil (n = 25, a t5bbi beteg nem jelent meg avizsgilaton) a ko-
rébban kérosan emelkedettek is nagy fokban csbkkentek, de ezekb6l 5 nem esokkent a kéros szint
(4 ng/ml) ala. Egy esetben nem viltozott az értéke miitét utin. A CEA értékek az esetek dontd
tobbségében csokkentek a preoperativ értékekhez képest, mely szignifikdnsnak bizonyult (p =
0,009). A postoperativ TPA értékek (n = 24, egy betegnél nem tértént vizsgélat) koziil az dsszes
korabban kéros érték a 95 U/l-es hat4rérték ala siillyedt és a postoperativ értékek szintén szigni-
fikans kiildnbséget mutattak (p = 0,0185). A tovibbi tumor marker meghat4rozasok a preoperative
kéros tumor marker szintek miitét utdni csbkkenése ellenére tobb esetben ismételten emelkedtek,
melyek retrospective korreldltak a metasztézis kialakulasaval (tablazat).

MEGBESZELES

A gége és hypopharynx tumoros betegek szérumanak vizsgalata tumor markerekkel kiilonbg-
z0 szerzGk tapasztalatai alapjdn a kivant szenzitivitsi értékekhez képest szerényebb eredménye-
ket hozott. A III-TV-es stadiumt betegek vizsgalata magasabb marker szenzitivitas értékeket (CEA
36%, SCC 25%) mutatott (Pestasides) (8), mint az I-1I-es stadium betegeké (CEA 27%, SCC
20,4%). Becciolini (1) aTPA marker vizsgalata sorén a tlélési aranyt szignifikinsan magasabbnak
talalta azokban az esetekben, ahol a marker szint alatta maradi a §5 Uyl-es hatdrértéknek. Dreyfuss
(3) az SCC esetében 38%, a CEA markernél 27%-os szenzitivitast talalt, szintén IT1-TV-es stadiu-
mi tumoroknal és a CEA esetében dsszefliggést talalt a kéros hatarérték feletti marker szint ésa
jelenlévd tavoli metasztazis kozott. A dohanyzés is mérsékelt emelkedést okozhat a CEA markernél
Laarmann (6) szerint, de ez nem éri el a kéros hatdrértéket, melyet fej-nyak tumoros betegeinek
marker szintje csupdn 13%-ban lépett tal. Walther (10) hasonléan alacsony szenzitivitési értékeket
tapasztalt az altala vizsgalt SCC, CA 19-9, és CEA markereknél (12-15%), és a marker vizsgéla-
tok prognosztikus, valamint monitorozasi jelentdségét limitaltnak tartja.

Az altalunk vizsgalt tumor markerek szenzitivitasi értékei az irodalmi adatokkal korrelalnak
(CEA 38%, TPA 14,5%, SCC 12%) és betegeink tobbsége ITI-IV-es stadium. A prae- és postoperativ
CEA illetve TPA marker értékek dsszevetése utdn betegesoportunkban kétmintas , .t préba segit-
ségével szignifikans marker szint csokkenést lehetett kimutatni.
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/. tdblizat A tumor marker vizsgalatok eredményei

CEA CEA CEA CEA TPA TPA TPA TPA
turor localisatio tnm szbveltan preop. | postop. I. kont. Il. kont. | preop. | postop. 1. kont. If, kont.
supraglott. cc. epid. com. .
aryngis TaNO a1 g, 136 7.4 6.54 7.9 20.36 | 11.28 17.59 178
cc. epid. corn. '
supraglott. Tano | O P 0.61 0.05 2.12 1486 | 17.09 19 10.26
hypopharyngis | Tant | < ;."g’l";gﬁ“""' 4.22 2.53 22.25 20.47
cc. epid. corn.
supraglott T2N1 rossz diff, 101 0.71 . 9.81 35.5
hypopharyngis | TaN1 | & :g“:,'"‘,:""' 114 1.53 1.93 177 | 4591 | 2761 26.2 8.22
vallecula, rad cc. epid. corn.
ling, TSN i, 2.73 1.24 1.42 0.83 | 48.44 | 2256 " 106.5
cc. epid. corn.
glott. TaNo ayengén 0.67 0.6 0.17 1.56 14.47 | 1047 109 7.48
hypopharyngis | T4NO | ¢ }";";iﬁ”’“' 3 177 191 283 | 36.09 | 2589 | 622 69.1
vallecula, rad cc. epid. corn. =
ng, T3N1 i, 175 124 247 2.19 19.04 | 1436 | 2595 | 27.8
hypopharyngis | Tani | S5 SPid- com. |4 4y 188 108.9 | 29.63
6! diff.
. cc. epid. com.
supra, rad. ling. | T3N1 rossz diff. 3.69 2,23 101.2 47.5
supraglott. | TeN1 | ‘i’o"li:'m“'"' 464 | 397 | s.03 2082 | 2545 | 1867
cc. epid. corn.
transglott. T4NO ey 2.02 1.22 28.71 | 3227
cc. epid. corn.
supraglott. T3NO o1 i, 413 3.72 26.85 | 21.14
hypopharyngis | Tant | © &P €om- | 350 ] 202 319 | 48.43
kp. diff.
hypopharyngis | Tano | & :gi‘:,'"f”“' 168 132 17 2192 | 37.36 | 4s31
larrynx Tano | ,?6"":}““'“' 1.29 “ 1.88 1 46.48 | 7831 | 3481 | 4361
hypopharyngis | Tanz | €G- ePid. com. |5 56 | 543 451 | 239
1 Gif,
hypopharyngis | TaN1 | ?;i:'il,P’“' 135 2142 5.5 33
hypopharyngis | TaNt | ;.’é‘:ig;“”'“' 5.87 47 3.6 1264 | 3623 | 511
. cc. epid. cormn. !
hypopharyngis | T3N1 kp. diff, 107 1 16.8 11.44
vallecula, cc. epid. corn. =
supragl TaN1 Py 342 6.4 2105 | 24.8
cc. epid. comn.
) supraglott. T2NO kp. dif, 16.1 8.6 21.93 174
hypopharyngis | Tanp | 6 opid- com. | 5 o 2.7 1207 | 7868
jo! diff.
cloit. Ting | O ;2“_’,;.“'"' 40 24 | 1267 | 1797
! 0.00833 | 1P 0.0185 ®)
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A m(itét utdni tumor marker értékek mérsékelt csblkkensése, valiczatlansiza, esetleg noveke-
dése a praeoperative kérosnak bizonyult markereknél felvetheti a tumor residuum vagy mar meg-
1év6 mikrometasztézis lehet§ségét. A matét utdni kovetéses id5szakhan arendszeresen (3 havon-
ta) meghatéarozott tumor marker értékek kordbban jelezhetik a metasztdzis kialakuldsit, mint a
Klinikai észlelés. Az ilyen esetekben mas diagnosztikai eljarasok igénybevételével (nyaki UH, CT.
MRI) korabban lehet diagnosztizdlni a metasz-tatikus nyirokesomékat, és a nyaki block dissectiot
is kordbban lehet elvégezni (pl.: a v. jugularist meg lehet tartani, mddositott radikalis nvaki
disszekcié-mRND), mely a prognézist javitja. Két esetben nem tapasztaltunk viltozast sem a
preoperativ; sem a postoperativ, sem a késdbbi értékekben a kialakult metasztazis ellenére. Ennek
magyarazata tobbféle lehet: ~ kicsi a tumor marker szenzitivitasa, ~ nines specifikus fgj-nyaki marker
-, a termelt tumor markert (protein) a vérben valami egyéb anyag, receptor megkéti, ezért nem
mautathaté ki. Az ersen emelkedett markerek esetében a postoperativ marker szint néhény eset-
ben (CEA) nem siillyedt a kéros értékhatar ala, de nagymértékben csokkent (pl. 50%-kal). A nem
kéros praeoperativ marker szintek postoperativ értékei is tobbségiikben csokkentek, ezért felme-
rill annak a lehetdsége, hogy a marker értékek csokkenésének szdzalékos ardnyat adjuk meg, ter-
mészetesen tovabbra is megkiilonboztetett figyelmet szentelve az irodalmi kéros hatarérték feletti
adatoknak.

Vizsgalataink soran nem talaltunk 6sszefiiggést a tumor differenciacidja, kiterjedése, stadiu-
ma és-a tumor markerszintek kozott. A vizsgalt markerek alacsony szenzitivitisa miatt a médszert
agége- és hypopharynxtumoros betegesoport sziirésére nem tartjuk alkalmasnak, de a praeoperative
kimutatott kéros hatérérték feletti esetekben kévethetd a tumor progressziéja, illetve a marker szint
emelkedése jelzi a miitét utin ismételten kialakulé malignus elvaltozas (recidiva) megjelenését. A
kit(iz6tt célok eléréséhez a fej-nyaki tumorok teriiletén nagyobb szenzitivitassal rendelkezé tumor
markerek alkalmazisa lenne szitkséges, melyek a malignus folyamat megbizhatébb kévetését ten-
nék lehetGvé.
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SUMMARY

Csanddy M., E. Babarezy, J. Czigner: Tumour marker examinations in patients with laryngeal-and hypopharyngeal tumours
Theauthors render account of serum tumour marker examinations done in 52 laryngeal- and hypop-haryngeal tumourous patients
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ofthe E. N. T Clinicof the Med. Univ Szeged and, of 10 healthy control persons. They examined the change of tumour marker level
of blood, before and, after operation with immunoessay method by CEA, TPA and SCC markers, in comparison with the clinical
course of the disease.

On the basis of literary value-calculations published, the authors found the CEA sensitivity for 38%, the of TPA marker
14,5% in their patients. In case of SCC, the sensitivity hasbeen found fur 12% among o cxaminations.

In compared with pathological and not pathological pre- and postoperative CEA and TPA tumour marker values of patients,
there have been observed in both groups a significant difference in decrease of postoperative values and, in course of follow up of
the patients, change of these values, there can be drawn a conclusion in some cases, of appearing of recurrencies or metastases.

According to their examinations, the marker values decreased immediately after operation in more patients, who had
pathological high marker values before operation and, in the course of later observation the repeated increase showed the metastasis
be getting under way-in a retrospective study

Inthese cases, the tumour marker examination can be suitable for monitorizing of patients, but the low sensitivity of markers
their usage is still limited nowadays.

ZUSAMMENFASSUNG

M. Csanddy, E. Babarezi, J. Czigner: Tumormarker-Untersuchitngen an Potienten mit Kehlkopf- und Hypopharynxtumoren

Die Ver{f. berichten {iber Tumormarker-Untersuchungen aus den Seren von 52 Patienten mit Kehlkopf- und
Hypopharynxtumoren und 10 gesunden Kontrollpersonen. Vor und nach der Operation untersuchten sie die Veréinderung des
Tumormarker-Niveaus des Blutes mit dem fmmunoassay-Verfahren anhand der Marker CEA, TPA und SCCund verglichen sie mit
dem Klinischen Verlauf der Erkrankung. Aufgrund der in der Literatur publizierten Auswertungen fanden sie bei ihren Patienten
eine Sensitivitiit von 38% fiir CEA, 14,5% fir TPA. .

Der Marker SCC hatte bei den wenigen Untersuchungen eine Sensitivitiit von 12%. Im Vergleich der pathologischen und
nicht pathologischen prae- und postoperativen Werte der Marker CEA und TPA zeigte sich bei beiden ein signifikantes Absinken
der postoperativen Werte. In einigen Fiillen konnte ihre erneute Verénderungbei spiteren Kontrolluntersuchungen auf Rezidive
oder Metastasen schlieflen lassen. Nach Aussage dieser Untersuchungen war der praeoperativ pathologische Markerwert sofort
nach der Operation gesunken, und sein erneuter Anstiegbei der spiteren Uberpriifung war - retrospektiv bewertet —ein Hinweis
aufeine entstehende Metastase.

Insolchen Fillen kénnte die Tumormarker-Untersuchung zur Monitorisierung der Erkrankung geeignet sein, wegen ihrer
niedrigen Sensitivitit sind die Marker jedoch fiir Tumoren der Kopf- und Halsregion nur beschriinkt nutzbar
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Endoszkopos lasersebészet lehetGségei a gégebemeneti
carcinomak terapiajaban* '
CZIGNER JENO DR., CSANADY MIKLOS., IVAN LASZLO DR.

Osszefoglalds

A vizsgalat célja: az endoszkopos CO2 laserexcisio kiterjesztésének lebetGsége, mint iij eljcirds laryngo-
pharyngealis carcinomdik kivilasztott beteganyagdn.
Beteganyag és modszer: retrospectiv vizsgalat a SZAOTE Fiil-orr-gégeklinika 10 éves gége- és bypopbarynxrdkos
beteganyagdban; 1987 és 1997 kbzitt 187 szervmegorzs miltétbsl 22 (12%) lasermiltét tértént supraglotticus
gégerdk miatt és 189 hypopharynxrdk miatt végzett miitét kéziil 5 (3%) volt endoszképos CO2 lasermiitér.
Eredmények: A 22 supraglotticus daganatos beteg kéziil 15 tumormentes a laserexcisio utdn, G betegnél hellett
localis recidiva miatt ismételt laserexcisict vagy salvage mittétet vége=ni. 1 betey irrezekdbilissd vdlt metasztazisai
miatt. Az 5 bypopharynxtumoros beteg kéziil lasermiitét utdn 4 esetben jelentkezett recidiva. 22 supraglotticus
gégetumoros beteg endolaryngealis CO2 laserkezelése bizonyitja az ilyen betegeken térténd transoralis laserexcisio
létjogosultsdgdt szelektiv beteganyagon. Ugyanakkor bypopharynxtumor esetében ez nem bizonyult megfelelc
eljdrdsnak.
Kovetkeztetés: transoralis CO2 laser alkalmazdsdval sok esetben elkeriilbetS a betegeknek nagy megterbeldst
Jelent kiilsé gégemiitét, tracheotomia, lerévidiil a beteg dpoldsi ideje és csékken az dpoldsi kéltség, viszont a
betegkivdlasztdst igen szoros kritériumokra kell alapozni. A korai hangszalagrédkok sebészi therdpidjdban igen
J6 eredménnyel haszndlbaté endoszkdpos lasermiitét kiterjeszthets a supraglotticus margindlis rakok véilogatott
eseteire, de nem. eredményes mddszer a szaporodo hypopharynxirdkok kezelésében.

Summary

Endoscopic CO2 laser therapy for the I'tu]mgo-pbaryngeal marginal carcinomas of the larynx
Czigner, J., Ldszlo, I., Csanddy, M. .

Objectives: The possible use of endoscopic CO2 laser surgery for marginal laryngo-bypopharyngeal carcinomas
on selected patients.

Material and Methods: A retrospective analysis of two selected patient groups operated on with early supraglottic
laryngeal or bypopharyngeal carcinoma at the Clinic of Otorbinolaryngology, Szeged in a period of 10 years
(1987-97). Conservation surgery was the treatment in 187 patients with supraglottic cancer of the larynx and
22(12%) of them were selected for endoscopic CO2 laser surgery. Of the 189 operated patients with hypopharyngeal
carcinoma only 5 (3%) were selected for laser surgery.

Results: Of the 22 supraglottic tumors 15 bave no sign of recurrence; recurrences developed in G patients and
they undenwent repeated leser excision or salvage therapy. 1 patient beacame irresecable for multiple metastases.
Four of the 5 hypopharyngeal tumors recurred. Endolaryngeal CO2 laser excision of 22 supraglottic tumors

proved to be a reasonable method in these selected cases but the result of laser excision of the 5 hypopharyngeal
tumors was poor.

Conclusion: For the supraglottic tumors endoscopic CO2 laser surgery promises a prognostically good, tolerable
treatment without external operation and tracheotomy in selected cases. CO2 laser excision is not recommmencded

Jfor the treatment of hypopharyngeal tumors.

Bevezetés

A hangszalagrikok T1 a és b stidiumaban az endo-
laryngealis CO2 lasersebészet nemzetkdzileg is mind
szélesebb kérben elfogadott teripids eljiris (1, 2, 3,
10). Kiterjedtebb, T2-T3 -as daganatok transoralis laser-
sebészeti eltivolitisa a nemzetkdzi irodalomban is
vitatott. Steiner és mtsai, Rudert és mtsai (9, 10, 11D
véleményét figyelembe véve, megfeleld indikacié és
tapasztalat alapjin szébu jéhet bizonyos lokalizicidja
gége- és hypophurynxtumorok esetében a transoralis

* A MOT XXII. Nemzeti Kongeresszusin, Bucdapesten 1997

laserexcisio, 1z esetekben tobbségében uzonban
kiilsG mitér az elsGdlegesen vilasztando beavatkozis.
Davis és misai ajanlata (4, 5) alapjin a gége supra-
glotticus daganatainil csak szigontian vilogatott esetek-
ben lehet hasznilni a CO2 lasert kurativ célbdl, els6-
sorban az epiglottis suprahyoid tumorinil, ezzel szem-
ben az infrahyoid tumoroknil a praeepiglotticus piholy
érintetségér is feltételezniink kell, ezért a kiilsd mdtét
a megfelels eljirds. Az infrahyoid mmorok luseres
kezelése utin Davis €s mitsai tovibbi kiegészitd sugir-
kezeldst is juvasolnak. Zeitels és misai véleménye

. november 10-12. elhangzotr elGadis alapjin
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alapjin (12) a laserexcisio akdr sugdreripia utdn js
alkalmazhatd az emlitett esetekben. Felhivia a figyclmet
arra, hogy az endoszkopos laserbeavatkozis minimili-
san invaziv €s a cost-benefit elv alapjin koltsége ki-
sebb, mint a kilsG matétnek. A nagy beteganyagrél
beszimolé kieli klinika eredményei alapjin (9, 10) a
kurativ céli endolaryngealis CO2 laserexcisio meg-
felelS ablativ eljiris a marginilis supraglotticus tumo-
rok kezelésében. Felmérésiik alapjin a postoperativ
aspiratio mértéke kisebb, mint a klasszikus supra-
glotticus gégerezekcié utin, ugyanakkor felhivjik a
figyelmet a matét sordn el6fordulé vérzések lehetSsé-
gére is. Nem ajinijik viszont a postoperativ besugdrzist
a matéti terilet fokozott cedemakészsége miatt.

A hazai irodalomban Banhidy és Kisler (1) a supra-
glotticus gégetumorok esetében a prae-epiglotticus
paholy érintettsége miatt szintén a kiilsé matétet ajanlja
elsdsorban és csak kivételes esetekben végeznek kura-
tiv céld endolaryngealis laserexcisiét. EI6 és mtsai az
epilarynx tumorainak szelektiv esetekben tértént
sikeres endolaryngealis laserexcisiéjardl szimoltak be
11 £6s beteganyagon (6).

Feldolgozisunk célja annak kimutatisa, hogy az
endoszkSpos lasersebészet- milyen arinyban alkalmaz-
hat6, mint dj eljirds, a marginlis laryngo-pharvngealis
rarcinomdk sebészi therdpidjiban.

Beteganyag, modszer

A Szegedi Ful-orr-gégeklinika 10 éves (1987 mijusi-
6l 1997 aprilisdig) gége- és gége-garatrikos beteg-
1nyagabél 27 CO2 laserrel kezelt marginilis supra-
glotticus és hypopharynxtumor miatt operilt betegrdl
izimolunk be, akik a klinikinkon gyakran alkalmazou
-02 laser-chordectomiikhoz (143 beteg ugyanezen
¢S alatt) viszonyitva lényegesen kisebb szimu mutétet
esznek ki (tdblizat). 22 (12%) supraglotticus rezekcid
is 5 (3%) hypopharynxtumor-excisio tdrtént intratra-
‘healis narkézisban endoszkdpos/endolaryngealis
iton CO2 laserrel. Ugyanezen 10 éves iddszak alatt
.65 (88%) supraglotticus gégerezekciér végeztiink
:uls6 feltirisbdl. A hypopharynxmumorok teripidjiban
-e néhiny esetet kivéve — 184 (97%) betegen laryngec-
»mia, illetve laryngectomidval kombindilt parcidlis pha-
ynxrezekcid volt az alkalmazott eljiris.

987-1997 koz6tt végzett kurativ céld endoszkopos
102 lasermiitétek és konvencionalis kiilsd mutétek
angszalagrdk és gégebemenet kdrnyéki carcinomak
latt

1987-1997 1987-1997
Miitétek CO2 lasermdtét  Kilsé matét
Hangszalagtumorok -
chordectomia 143 -
Supraglotticus tumorok —
parcialis gégerezekcidk 22 (12%) 165 (88%)
Hypopharynxtumorok 5 (3%) 184 (97%)

Az indikici6 felillitdsinil figyelembe vettik az abla-
tiv elidvolitds lehetdségével a gége megtartdsit, a beteg
€letkorit, életkdriilményeit &s természetesen azt is, ha
a beteg nem egyezeu bele a kiilsé mitéthe.

A gégebemenet sebészetében az epiglotiis supra-
hyoid, szabad sz€li tumorait kezeltitk elsésorban laser-
rel, de az dlhangszalag, az aryepiglotticus redé koriilir,
kis kiterjedésd tumorainal is alkalmazwuk kivilasztou
betegeken.

A hypopharynx T1-es tumorai és a gége marginalis
régiéjinak magassigiban elhelyezkedd cdaganatok ese-
tében kiséreltik meg a laseres eltdvolitdst.

Supraglotticus tumoroknal a rezekcidt Steiner méd-
szere szerint végeztiik: az epiglottis kdzépvonalban
tdrténd dtvigdsa utdn laterilisan vezettiik a metszés-
vonalat a tumor kiterjedésének megfeleléen. Az
aryepiglotticus reddn elhelvezkedS €s a sinus piriformis
medialis falira terjedé Tl-es, felszines tumorokat az
aryepiglotticus redével egytitt, részleges epiglottec-
tomidval és a sinus piriformis megfelels részének
kimetszésével tivolitotruk el. Szitkség esetén a mdtétet
radikilis, vagy médositott radikalis nyaki block
dissectiéval egészitettik ki ,egytilésben”.

A beavatkozisok sorin CO2 laser (Tungsram) ké-
sziiléket alkalmazrunk laryngomicroscopids titon. A
maéti teriilet feltdrdsira legtobbszdr a1 Weerda-féle
laryngoscop volt a legalkalmasabb. A daganatok eltivo-
litdisihoz 10-15 W teljesitmény\i lasersugarat haszniil-
tunk folyamatos-iizemmddban.

A rezekcidk alkalmival szinte minden esetben ta-
pasztaltunk bizonyos fokd vérzést, amit vagy laserrel
koagulilunk, vagy elektrokauterrel csillapitottunk. A
postoperativ id6szakban tracheotomiit igényls szimot-
tevd oedema egy esetben sem fordult eld.

A betegek gyors gy6gyuldsa mellett ezen endola-
ryngealis ‘sebészeti beavatkozissal a minimdlisan
invaziv, szervmegtart6 szemiéletet prébiljuk megvals-
sitani, az onkolégiai alapelvek figyelembevéelével.

Eredmények
- A 187 operilt supraglotticus gégerikos eset koziil

22 (12%) betegen az dlhangszalagot és/vagy epiglottist
*€rintd tumort taldltunk alkalmasnak endoszképos laser-

‘kezelésre, akikb6l 15 beteg TINO, 7 beteg pedig T2NO

stidiumba volt besorothaté a TNM beosztis szerint.
Ezen betegek koézil a primer kurativ mttét utin 15
(68%) jelenleg is umormentes. Hét esetben (32%)
jelentkezett localis recidiva. Ezek salvage terdpidjaként
egy betegen a 9 hénap mulva jelentkezd tumorreci-
divit besugaraziik, azéta tumormentes. 3 betegnél a
recidiva utin (22, 9 és 6 hénap utin) ismételt luser-
excisio t6rtént, jelenleg umormentesek. Egy misik
betegiink tobbszords recidiva miatt végzeu laser-
excisiok utin sem egyezett bele a laryngectomiiba,
jelenleg mir tivoli metasztizisai vannak, incurabilis.
Tovibbi 2 betegiink koziil, ukiknél szintén recidivit
észleltiink, egyik horizontiis supraglotticus gégerezek-
ci6, 1 misik laryngectomia utin tumormentes. A bete-
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gek dtlagos kévetési ideje 38,8 hénap volt. Egészében
tehit ebben a betegesoportban 15 beteg egyszeri endosz-
képos laserexcisio utin, 3 beteg ismételt laserexcisick
utdn €s 3 beteg ,salvage” terdpia utin tumormentes, ami
(21/22) 95% -os eredménynek felel meg.

A hypopharynxtumorok esetében (5 betegen) 5
beavatkozis tdrtént laser segitségével 189 operilt beteg
koztl, 2 betegnek T1NO, misik keuSnek TIN1, egynek
T2N1 stidiumi volt a2 tumora. Két esetben tumorreci-
diva miatt végeztitk a kurativ lasermdtétet. Hirom eset-
ben a primer umort endolaryngealis laserexcisiéval
tavolitottuk el, kiilsd nyaki feltirisbél pedig 1 funkcio-
nilis nyaki disszekcié (FND) és 2 radikilis nyaki disz-
szekcié (RND) tortént a nyaki metasztizis eltivolitisira.
Jelenleg a matétek utin 1 beteg tumormentes, a masik
4 esetben localis recidiva alakult ki, kdziiliik 2 esetben
laryngo-pharyngectomia tontént, egy beteg incurabilissi
vilt (nem egyezett bele kiilsé miuitétbe), egy tovibbi
beteg fixilt regiondlis metasztizis és nagy kiterjedésti
recidiva miatt ugyancsak incurabilisnak bizonyult. Az
itlagos kovetési id6 34 hénap volt.

Kovetkeztetések

Az endoszkbpos CO2 laseroperdcidk helyét sze-
rettitk volna bemutaini a gégebemenet és gége-garat
malignus tumorainak szervmegtarté matéti médszerei
k6zott, 2 nemzetkdzi €s hazai irodalombél idézett ajin-
lisokra és illisfoglalisokra adandé vilaszként, sajit
tapasztalatok alapjin. Véleményuink szerint a mir eddig
is elfogadott médszer a hangszalagrik és a- szabad
széli epiglotiistumorok mellett (1, 2, 3, 10, 11, 12)
néhiny kivilasztott T1, T2-es supraglotticus tumor
endoszképos eltivolitisira alternativija lehet a kiilsé
parciilis gégerezekcidnak. Természetesen a tdbb
régidra kiterjedS gége- valamint hypopharynxtumorok
dontS tobbségér tovabbra is kiils6 mdtée (parcidlis
garat-, gégerezekcib és laryngectomia) Gtjin tivolitjuk
el. A klinikinkon endoszképos lasermGtéttel operilt
eseteink donts tobbségét a T1la-b hangszalagtumorok
eridolaryngealis Giton t6rténd CO2 laser-chordectomiija
(2, 3, 8) teszi ki, amit 6nilld teripiaként, rutinszerden
alkalmazunk jé eredménnyel. Az itt ismertetett
tapasztalataink szerint a CO2 laserexcisiét T1, T2-es
supraglotticus marginilis gégetumorok esetében a
kiils6 gégemdtét alternativdjaként alkalmuzzuk.
Ennek indikildsakor azonban szimolnunk kell azzal,
hogy az igy operilt betegek kb. egyharmadinak
tjabb beavatkozisra, kiegészits terdpidra is sziiksége
lehet.

Mindezek alapjin hangsilyozzuk, hogy az endosz-
képos CO2 laseropericiét nem tekintjiik rutin mGtét-
nek a supraglotticus gégerik terdpiijiban; azt csak
avatott kézben és olyan centrumokban gjinljuk, ahol
megvan a lehetGség €s gyakorlat a sziikségessé vilo
tovibbi teriipidira: 1 mir bevilt kiilsé matéekre és/
vagy a sugdrterdpidra.

A gége supraglotticus, marginilis tumorai kézil a
T1, T2-es, felszinesen elhelyezkedd, korilirt elvilto-

zisok alkalmasak lehetnek endoszkdépos CO2 laseres
eltivolitisra, természetesen az ablaszticitis elvének
figyelembevételével. Az intra- és postoperativ szovod-
mények kézott meg kell azonban emliteni a vérzés
lehetdségét, melyet sokszor csak elektrokauterrel lehet
uralni, valamintaz enyhe fokd, konzervativ kezelésre
gyorsan gyogyulé postoperativ oedemat.

A szdvettani vizsgilatok mir a laser-chordecto-
midkndl is kimutattak a rezekcid kritikus teriiletét (eliil-
s6 comissura) (3), a supraglotticus tumoroknil ez a
teriilet a prae-epiglotticus piholy, mely a infrahyoid
tumoroknil déntd jelentSségd (1, 4, 10), ezérm tobb
szerzé csak a suprahyoid epiglottistumorok laser-
excisidjit ajinlja és CT-vizsgilatot tart inclokoltnak a
prae-epiglotticus piholy infiltraltsiginak elddntésére
(5). Recidiva esetén sugirkezelést alkalmazrunk, amely
mir tobb mint egy évtizede j6l bevilt. teripids kom-
bindcié (7). A radioterdpia kisfokd oedemirt idézeu
els, de tracheotomidt emiatt nem kellew végezniink.
Fontos szempont a muitét minimdlisan invaziv jellege,
a kisebb mutéti megterhelés, tovibbi az, hogy a
betegek gyorsabban tanulnak meg nyelni. Tart6s
aspiratio nem fordult el6 a mGiéteink utin.

Eredményeink alapjin kivilasztott esetekben az
endolaryngealis CO2 laserexcisiét alkalmazhatd elji-
risnak tartjuk a supraglotticus margindlis gégemumorok
esetében, a mir emlitett kritériumokkal.

Az 5 hypopharynxtumoros betegiinkdn végzett
laseres tumorexcisio utin kizlakult gyakori tumor
recidiva miatt az eljardst nem tartjuk biztonsigosnak.
A laryngoscopos feltirds €s uz alkalmazott CO2 luser
egyenes vonald terjedése miatt a rezekcids vonuluk
iranya korlitozott és maghatirozott, a tumor mélyebb
szoveti terjedésének megitélése is nehezebb (10).

Beteganyagunkon szerzett szerény tapasztalatunk
alapjin ez az alternativ lehetSség — véleménylink sze-
rint — még kis kiterjedésd hypopharynxtumorokrt sem
ill fenn. Ezt a véleménylnket timasztja ald az a tény,
hogy a hypopharynxban elhelyezkeds umorok sz6-
vetrétegi mélységi terjedése az anatdmiai viszonyokbdl
kévetkezéen nem kénnyen itélhets meg, ennél fogva
bizonytalan, hogy a tumor laserexcisiéju az ép, mdr
daganatsejteket nem tartalmazd széveti rétegben toreé-
nik.

Az endolaryngealis laserexcisio mellett manifeszt
nyaki metasztizis esetén az egylilésben tdriénd nyaki
block dissectiér elvégezhetSnek tartjuk.

Az endolaryngealis Gton laserrel operilt betegeink
t6bbségeének dpoldsi ideje néhiny napra rovidiilt (8),
szemben a kiilsé matétekkel, de természetesen ez nem
lehet szempont a kiils6 vagy endolaryngealis maitét incli-
kicidjinak felllitisanil. Klinikinkon a supraglotticus-
és hypopharynxtumorok dont6 t6bbségét jelenleg is
kilsé mutéttel tivolitjuk el. A T3, T4-es gége-hypo-
pharynxtumorok kurativ céli luserexcisidjic klinikin-
kon nem végezziik. A CO2 laserkezelést paltiativ céllal
is haszndljuk pl. suffocutio esetében vagy a dagunit
megkisebbitésre (in. luser-debulking), illenve biopsia
végzésére killsé mutétet megeldzoen.
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Abstract Endoscopic CO, laser intervention can be used
as conservation surgery for supraglottic laryngeal carcino-
mas in carefully selected patients. We analyzed retrospec-
tively our experience in managing patients with early supra-
glottic carcinomas operated on at the Clinic of Otorhino-
laryngology, Szeged, Hungary, during the 10-year period
between 1987 and 1997. Conservation surgery was the
treatment of choice in 187 patients, but only 23 (12%) were
selected for endoscopic CO, laser surgery. Laser surgery
was indicated predominantly for T1 cancer of the epiglot-
tis (n = 15), but was also performed for T2 cancers (7 = 8).
Of the 23 supraglottic tumors treated, 16 had no signs of
recurrence to date (1.5 to 9 years after surgery) a local
control rate of 70%. Six patients with recurrences under-
went salvage therapies that included repeated laser exci-
sions (n = 3), radiotherapy (to 60 Gy), horizontal supra-
glottic laryngectomy and total laryngectomy. One patient
was not resectable because of multiple metastases. Our ex-
perience with endolaryngeal CO, laser excision indicates
that it is a reasonable method in selected cases of supra-
glottic tumors, but one-third of the patients required sal-
vage treatment.

Key words Supraglottic cancer - Endoscopic CO, laser
surgery - Supraglottic laryngectomy

Introduction

Endolaryngeal CO, laser excisions of Tla, T1b carcino-
mas-of the vocal cord are now accepted as adequate surgi-
cal interventions {1, 2, 4, 11]. Endoscopic removal of T2,
T3 laryngeal tumors is controversial. Steiner [12], Rudert
and Wermer [10, 11] have reported their indications for
transoral CO, laser excision of supraglottic and hypopha-

M. Csanddy (&) - L. Ivén - J. Czigner

Albert Szent Gydrgyi Medical University,

Clinic of Otorhinolaryngology and Head and Neck Surgery,
Tisza Lajos krt. 111, H-6725 Szeged, Hungary

ryngeal tumors after careful patient selection. Although
their reports represented the surgeon’s experience, the
better majority of extensive laryngeal and hypopharyngeal
carcinomas were found to be resected by external partial
laryngectomies and partial pharyngectomies. Davis and
Hayes [5] and Davis et al. [6] found that curative CO,
laser excisions were a good option only in selected early
supraglottic cancer patients. This method was satisfactory
in tumors of the suprahyoid epiglottis, but the possible in-
filtration of the pre-epiglottic space by infrahyoid epiglot-
tic tumors were felt to be a requisite for open surgery. Ad-
juvant radiotherapy was also recommended after resection
of an infrahyoid tumor [8]. However, laser excision can be
used for epiglottectomy even after radiotherapy, and the
method is minimally invasive and cost-effective [9, 13].

Endoscopic CO, laser management of supraglottic tu-
mors, especially for tumors of the epiglottis, is an ablative
surgical intervention, but laser excision can be useful for
palliative reasons or staging purposes. Experiences from the
ENT Department in Kiel revealed minimal postoperative
aspiration, but did warn about intraoperative bleeding [10,
11]. In the latter reports postoperative irradiation was not
recommended because of developing edema at the surgi-
cal area.

Béanhidy and Kasler [1] determined that supraglottic tu-
mors were best resected primarily by open surgery because
of the possible infiltration of the pre-epiglottic space, and
only in exceptional cases could the laser be used for cura-
tive purposes. Elsewhere El6 et al. [7] reported 11 selected
epilaryngeal cancer patients successfully treated with en-
dolaryngeal laser excision.

Our material was analyzed to show the utility of CO,
laser surgery as an option in selected cases of supraglottic
tumors and the outcome of these endolaryngeal interven-
tions.

Materials and methods

At the Clinic of Otorhinolaryngology and Head and Neck Surgery,
Alben Szent Gybrgyi Medical University, Szeged, Hungary, 23 mar-
ginal supraglottic cancer patients underwent curative endoscopic



CO, laser excisions during the 10-year period between 1987 and
1997. In comparison, 143 patients underwent laser cordectomies.
The majority of the supraglottic tumors (7 = 165) were operated on
by open surgery that involved partial supraglottic laryngectomy
with neck dissection. Age, social care of the patient, and the pa-
tient’s non-consent to external surgery also influence the indications
for endolaryngeal laser intervention (Figs. 1, 2). Suprahyoid tumors
of the epiglottis were treated mostly, but small tumors of the false
cord and aryepiglottic fold (Figs. 3. 4) were also resected by laser.

The method described by Rudert and Werner [10, 11] was ap-
plied for the tumor resection. In brief, the epiglottis was cut through
in the midline and the incision was carried laterally for tumor in-
filtrations. Tumors of the aryepiglottic fold were removed by exci-
sion of the aryepiglottic fold with partial epiglottectomy. Addition-
ally, endolaryngeal excision of tumors was combined with neck
dissection when a palpable lymph node was present.

A Tungsram TLS 61 CO, laser operating with an output of 10—
15 W in a continuous mode was applied for laser interventions and
coupled with an Opton microscope. A Weerda laryngoscope pro-
vided sufficient exposure of the larynx. All procedures were per-
formed under general anesthesia.

Some bleeding occurred during laser resection, but complete
hemostasis was accomplished either with the laser or by electro-
cauterization for severe bleeding. Some of the patients needed feed-
ing tubes because of postoperative aspiration, but all tubes were re-
moved in a few days after surgery. No patient had significant post-
operative edema, so no patient required tracheotomy.

Results

Of the 187 supraglottic cancer patients operated on, only
23 (12%) were treated as endoscopic CO, laser resections.
This was carried out with neck dissection in one patient.

Fig.1 T2 supraglottic tumor
infiltrating the petiole and left
false cord

Fig.2 Postoperative photo-
graph after CO, laser treatment
of the supraglottic tumor

Fig.3 T2 tumor of the right
aryepiglottic fold

Fig.4 Postoperative follow-up
photograph after CO, laser re-
section of the false cord and
aryepiglottic fold
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Tumors were located mainly on the epiglottis, but some
had also infiltrated the false cord. Fifteen of the patients
had TINO tumors, 7 patients T2NO lesions and ong patient
a T2N1. Sixteen of the patients have had no sign of recur-
rence, for a local control rate of 70%. Radiotherapy (to
60 Gy) was required in one patient as salvage therapy for
recurrent tumor after 9 months. Laser reexcisions were
done in three patients. Recurrences were found at 6 months,
9 months and 22 months, with no further evidence of tu-
mor subsequently. A horizontal supraglottic resection was
performed in one patient and total laryngectomy as salvage
therapy in another patient with no signs of recurrence to
date. Repeated laser resections were performed in a pa-
tient who refused open surgery, but this patient became in-
curable because of tumor metastases. The average follow-
up time has been 38.8 months. Of the supraglottic cancer
patients 16 were free of tumor after a single laser resection,
3 after repeated laser resections and 3 after salvage ther-
apy (Fig.5).

In our clinic laser cordectomy is now a routine method
for the Tla and T1b glottic tumors [2, 4, 9]. This method
can be safely used for early tumors of vocal cord [1, 2, 4, 13]
and is also applicable to tumors of the suprahyoid epiglot-
tis and highly selected cases of the infrahyoid epiglottis
and other T1, T2 supraglottic tumors [11, 12]. Neverthe-
less, the vast majority of T2, T3, T4 tumors were removed
by open surgery in our department.

The limitations of surgery involved our inability to ex-
plore the tumor through a laryngoscope after being targeted
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Fig.5 Three-year disease-free survival of supraglottic cancer pa-
tients without local recurrence after endoscopic CO, laser excision

by the CO, laser. Intra- and postoperative complications
involved bleeding that sometimes required electrocauteri-
zation for control, aspiration managed by feeding tubes,
and a mild laryngeal edema that could be treated by steroid.
Postoperative aspiration was not a significant problem in
any patient.

The critical area for supraglottic laser resection was the
pre-epiglottic space [1, 6, 11], similar to the anterior comis-
sure for laser cordectomy [2]. To detect infiltration of the
pre-epiglottic space, CT scan is required [6]. If radiother-
apy (30 Gy to 60 Gy) is then used for recurrence after laser
resection, no severe complications (such as edema) have
been seen to date.

On the basis of our results, endolaryngeal laser surgery
is an applicable method for the removal of selected supra-
glottic cancers. Neck dissection can also be performed to-
gether with the endoscopic laser excision if palpable metas-
tases are present. Our study shows that endolaryngeal CO,

laser surgery serves as an alternative, ablative method to
open surgery for sclected T1 and T2 supraglottic cancer
patients, but one-third of the patients may need salvage
therapy. The local recurrence rate after supraglottic laryn-
gectomy at our clinic is under 7% [3]. In our clinic T3 and
T4 tumors were not operated on endoscopically, but cer-
tain]y the C(\- lacor rw'n\r;ﬂpd a g(\nr‘ l)v:f;nr\ far r\ﬁ";qﬁvn
laser debulking of tumors for endoscopic biopsy or to free
the airway.
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Combined use of endoscopic CO, laser excision
of a marginal laryngea! tumor, radical neck dissection,
and perioperative laterofixation of the opposite vocal cord
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Abstract We report the use of endoscopic laser excision
of a marginal laryngeal tumor, radical neck dissection,
and laterofixation of a paralyzed vocal cord in a 66-year-
old man who had an early-stage right supraglottic endola-
ryngeal tumor and ipsilateral neck metastasis. He had a
left vocal cord paralysis after a left pneumonectomy that
was performed 5 years previously. The primary laryngeal
tumor was excised by endoscopic CO, laser resection, and
a simultaneous radical neck dissection was carried out.
Postoperatively, severe inspiratory dyspnea developed be-
cause of the surgical intervention on the right side causing
moderate laryngeal edema and limited movement of the
right vocal cord in addition to the paralyzed left side. An
endolaryngeal laterofixation of the paralyzed left vocal
cord was performed to provide the patient with an ade-
quate airway instead of tracheostomy. This patient had a
2 years’ follow-up without recurrence of tumor. In the
meantime movement of the right vocal cord has retumed,
so that the patient’s voice was socially acceptable and he
has a functioning larynx.

Key words Endolaryngeal tumor - Neck metastasis *
CQO, laser excision - Neck dissection - Vocal cord
laterofixation

Introduction

Minimally invasive surgery can have an important role in
the management of laryngeal and pharyngeal tumors, es-
pecially in stage T1 and T2 disease. Both the endoscopic
excision of the tumor with the CO, laser and endoscopic
laterofixation of the vocal cord arc useful, minimally in-
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vasive methods with a reasonable indication. The CO, laser
is generally accepted for early Tla, T1b vocal cord tumors
[2—4, 9] in selected cases can be used for marginal supra-
glottic tumors [5, 9, 11]. However, only a few reports rec-
ommend the endoscopic removal of small laryngopharyn-
geal tumors [9, 10]. In very selected patients the role of
operative time and the lack of consent to partial resection
of the larynx and temporary tracheostomy or laryngectomy
can be taken into consideration. In such cases endoscopic
removal of tumor can be suggested. The critical point of
this surgical intervention is the ablative removal of tumor
and the limited cutting plane of the CO, laser, so that an
intraoperative frozen section is needed for pathological ex-
amination to determine tumor-free margins. A radical neck
dissection is a standard method for the removal of lymph
node metastases and can be performed in combination with
endolaryngeal excisions of tumor [1].

Bilateral vocal cord palsies previously necessitated a
tracheostomy but at present can be avoided by endoscopic
methods with reasonable results such as laser arytenoidec-
tomy, cordectomy, and laterofixation of the vocal cord [6,
7]. Lichtenberger [8] reported a helpful technique for widen-
ing the glottis in which the vocal cord can be sutured with
an endo-extralaryngeal needle carrier and pulled laterally.
This method also provides a steady laterofixation of the
vocal cord and a better airway for the patient that can be
checked by spirometry [6, 7]. There has been no need for
tracheostomy for bilateral vocal cord palsies in our De-
partment since we began to use this method.

Case report

A 66-year-old man with a T1 tumor on his right aryepiglottic fold
(Fig. 1) was admitted to our clinic after complaining of dysphagia.
In addition to the tumor, a palpable ipsilateral lymph node metas-
tasis (N'1) was found. The patient had required removal of his left
lung as treatment for a bronchial carcinoma 5 years previously, with
surgery complicated by a left vocal cord palsy. Sonography of the
neck with needle aspiration was performed showed a carcinoma
metastasis in the neck. The unilateral vocal cord palsy made him
hoarse, but no abnormality in his breathing was found. The patient
did not a consent to an external operation, but agreed with endola-



Fig.1 Preoperative endoscopic photograph of the tumor on the
right aryepiglottic fold. The paralyzed left vocal cord has been
pushed laterally by the tube

Fig.2 Postoperative endoscopic photograph of the larynx after
CO, laser excision of tumor

ryngeal CO, laser excision of the tumor and radical neck dissec-
tion. Radiotherapy of the primary lesion was also considered, but
CO, laser excision and radical neck dissection were decided upon
because of size of the metastasis and the foreseeable shorter hospi-
talization of the patient. This was also supported by our more than
10 years’ experience with endoscopic CO, laser treatment of la-
ryngeal tumors [2, 3] and the published results in the literature [9,
10].

Under general anesthesia endoscopic laser excision of the tu-
mor of the aryepiglottic fold and right radical neck dissection were
performed but without tracheostomy. Histological examination re-
vealed tumor-free margins of the specimen of the aryepiglottic fold
and a carcinoma metastasis in the neck that was 3 cm in diameter.
Two lymph nodes were present that observed infiltration of the
capsule of the nodes but no extracapsular spread. There was a slight
dyspnea after surgery, and therefore steroid and calcium injections
were administered. On the second postoperative day severe dysp-
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Fig.3 Endoscopic view of the healed right aryepiglottic fold and
wide glottis at 6-month follow-up. The left vocal cord is lat-
erofixed in abduction

nea developed because of limited movement of the right vocal cord
(with a 1-mm-wide glottis) and edema. The forced inspiratory vol-
ume (FIV,) was 0.85 1. Two alternatives were considered for im-
proving the airway: tracheostomy or endoscopic laterofixation of
the vocal cord.

Laterofixation was performed on the paralyzed left vocal cord.
Two endo-extralaryngeal sutures were inserted endoscopically with
the Lichtenberger [8] needle carrier to the posterior-third of the left
vocal cord and tied under the skin and over the prelaryngeal mus-
cle. Postoperatively, the glottis width was shown to be 3.5 mm and
to provide a sufficient airway without tracheostomy (FIV, = 2.25 1).
Slight aspiration was observed after the surgical interventions for
3 days, but later there was no further complication.

The patient’s voice postoperatively became weaker and
“breathy.” Later its quality significantly increased proportionally to
the recovery of the contralateral vocal cord. The endolaryngeal site
of the laser excision was covered by fibrin for 4 weeks (Fig.2) and
the skin incision of the neck dissection healed in 8 days. Postoper-
ative radiotherapy of the neck was not given because of the patho-
logical finding showing tumor-free margins of the primary tumor
specimen and only two metastatic lymph nodes without extracap-
sular spread, allowing us to follow a wait-and-see policy. The patient
was checked in following every 2 months and now has been fol-
lowed for 2 years without locoregional recurrence (Fig.3). Move-
ment of the right vocal cord has gradually returned.

Discussion

Endolaryngeal CO, laser excision of laryngeal marginal
(T1) tumors can be performed in selected patients, but the
extended use of this method is controversial [5]. The com-
bined utilization of endolaryngeal excision of primary tu-
mor with radical neck dissection can also be an ablative
method for the removal of tumor [1], which leaves laryn-
geal functions almost intact. The described indication of
this surgical intervention is limited but in some selected
cases can be useful. Radiotherapy of the primary tumor and
postoperative neck can also be indicated, but CO, laser
treatment for T1 marginal tumors of the larynx can result
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in as high a rate of successful cure as radiotherapy. Since
a patient’s hospitalization is shorter, our opinion was that
it was an indicated therapy of choice in our case.

The endolaryngeal edema developing postoperatively
and near bilateral vocal cord adductor positioning necessi-
tated laterofixation of the previously paralyzed vocal cord.
The glottis became wide enough to discharge the patient.
The postoperative follow-up time is now 2 years without
locoregional recurrence, and the patient still has the endo-
extralaryngeal cord sutures in place. In the meantime the
mobility of the right vocal cord has gradually returned to
provide an acceptable voice.

In highly selected cases the surgical treatment presented
gives the opportunity of minimally invasive surgery in the
laryngopharynx and a better postoperative quality of life.
This case report with the combination of the surgical pro-
cedures used also represents a “save the life and save the
larynx™ therapeutic policy.
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Supraglottic laryngectomy at the end of 20th century.

Analysis of 200 cases with supraglottic surgery
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INTRODUCTION

The majority of patients with supraglottic can-
cer of the larynx are treated with radiotherapy in
West Europe [10,-12, 14]. If primary surgery is
advocated [7, 11, 9], total laryngectomy has been
applied dominantly.

On the other hand, supraglottic laryngectomy —
with or whitout adjuvant radiotherapy (RT) — has
been advocated by others [2, 8, 13] with claims of
superior results when compared with radiotherapy
alone, especially for T2 and T3 lesions.

Steiner [2], Rudert and Werner [10, 11] have
reported their indications for transoral C02 laser
excision of supra glottic tumors after careful
patient selection. Although the better majority of
extensive laryngeal carcinomas were found to be
resected by external partial laryngectomies. Davis
and Hayes [5] and Davis et al. [6] found that cura-
tive C02 laser excisions were a good option only in
selected early supraglottic cancer patients. This
method was satxsfactory in tumors of the suprahy-
viu "‘Ll luu.m, hud oo lJb..;.uu)\. llhuuuuuu N
preepiglottic space by infrahyoid epiglottic tumors
were felt to be a requisite for open surgery. Laser
excision can be used for epiglottectomy even after
radiotherapy [8).

Endoscopic C02 laser management of supraglot-
tic tumors, especially for tumors of the epiglottis,
is an ablative surgical intervention with minimal
postoperative aspiration, but did warn about intra-
operative bleeding (10, 11]. In the latter reports
postoperative irradiation was not recommended
because of developing edema at the surgical area.

Banhidy and Kdsler [1] determined that supra-

. glottic tumors were best resected primarily by
open surgery because of the possible infiltration
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of the pre-epiglottic space, and only in exception-
al cases could the laser be used for curative pur-
poses. -

MATERIALS AND METHODS .

At the Clinic of Otorhinolaryngology of Head and
Neck Surgery, University of Szeged, Hungary, of
the 204 patients operated on by conservation supra-
glottic surgery. 29 marginal ‘supraglottic cancer
patients underwent curative endoscopic C02 laser
excisions during the period between 1987 and 1998.
The majority of the supraglottic tumors (n=175) were
operated on by open surgery that partial supraglottic
laryngectomy with neck dissection at the same time.

Group I. Endoscopic supraglottic C02 laser
surgery the method:- described by Rudert and
Werner (10, 11] was aplied for the tumor resection.
In brief, the epiglottis was cut through in the mid-
line and the incision was carried laterally for tumor
infiltrations. Suprahymd tumors of the epiglottis
wurs Woaed wosty, bul siuid Waioes of e false
cord and aryepiglottic fold were also resected by
laser. Tumors of the aryepiglottic fold were
removed by excision of the aryepiglottic fold with
partial epiglottectomy. Some bleeding occurred
during laser resection, but complete hemostasis
was accomplished either with the laser or by elec-
trocauterization for severe bleeding. Some of the
patients needed feeding tubes because of postope-
rative aspiration, but all tubes were removed in a
few days after surgery. No patient had significant
postoperative edema, so no patient required tra-
cheotomy. Additionally, endolaryngeal excision of
tumors was combined with neck dissection when a
palpable lymph node was present.
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Group I1I: Of the 204 patients 175 were operated
on by open conservation surgery for supraglottic

carcinomas. The open supraglottic surgery tech- .

niques reported earlier [43], were used as follows.

1) Simplified (standard) supraglottic laryngec-
tomy was used for T, and T, lesions on 129 patients
(63%).

2) Forty-six patients were operated on by
extended supraglottic laryngectomy;

2.1 Supraglottic subtotal laryngectomy was
designed for resection of the entire supraglottic and
one true vocal cord with the arytenoid and ipsila-
teral thyroid ala below the thyo-arytenoid muscles;
22 patient (11%) were treated by this technique.

2.2 Supraglottic laryngectomy extended to the
base of the tongue; 24 patients (12%) were opera-
ted on by this method.

The reconstruction was performed carefully in
G e a3} e Lasn or tongae 1o Liaies
. versely dissected, producing two layers to cover the

cuted thyroid cartilage by using two heavy U-shape
sutures; 2) appropriate suturing of the new vestibu-
lum laryngis; 3) attention should be taken that the
residual larynx is sinking down and that to recon-
struct a functioning larynx, an important factor is a
secure elevation and the fixation of the rest-larynx
up to the base of the tongue.

RESULTS

Group 1. Of the 204 supraglottic cancer patients
operated on by conservation supraglottic surgery,
only 29 (14%) were treated as endoscopic C02 laser
resections. This was carried out with neck dissection
in one patient. Twenty-one of the patients had T1NO
tumors, 7 patients T2NO lasions and one patient a
T2N1. Twenty of the patients have had no sign of
recurrence, for a local control rate of 69%.
Radiotherapy {to 60 Gy) was required in three
patients as salvage therapy for recurrent tumor after 9
months, with no further evidence of tumor subse-
quently. A horizontal supraglottic resection was per-
formed in one patient and total laryngectomy as sal-
vage therapy in four patients with no signs of recur-
rence to date. Repeated laser resections were per-
formed in a patient who refused open surgery, but
this patient became incurable because of tumor
metastases.

Group I1. Postoperative compplications occured
in the II group as follows: An aspiration occured
practically in all cases but it improved soon in most
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patients so that, they were delivered at the end of the
1st month postoperatively. Aspiration pneumonia
occured in 7.5%, wound break-down occured in one
patient and fistula on 3 patients. Because of laryngeal
incompetence 3 patients used a tube for drinking, but
2 patients required completion laryngectomy. Local-
regional failure occured in 23%. The most common
site for failure was the cervical lymphatics. The local-
-recurrence rate was really acceptable: 6.6%.

CONCLUSIONS

Conservation surgery for supraglottic cancer of
the larynx provides an effective therapeutic moda-
lity. Technically, most of the supraglottic lesions of
intermediate size can be resected with preservation
of voice, but many patients are excluded on me-
weal goounds frumn a supragiottic laryngeclomy.
Primary RT is an effective alternative for many of
these lesions and for this reason RT is preferred dor
early lesions in many insitutions.

In our clinic laser is applicable to tumors of
the suprahyoid epiglottis and highly selected
cases of the infrahyoid epiglottis and other T1, T2
supraglottic tumors. The limitations of this
surgery involved our inability to explore the
tumor through a laryngoscope after being targeted
by the C02 laser. Intra- and postoperative compli-
cations involved bleeding that sometimes
required electrocauterization for control, aspira-
tion managed by feeding tubes, and a mild laryn-
geal edema that could be treated by steroid.
Postoperative aspiration was not a significant
problem in any patient.

Our study shows that endolaryngeal C02 laser
surgery serves as an alternative method to open
surgery for selected T1 and T2 supraglottic cancer
patients, but one-third of the patients may need sal-
vage therapy.

Age, social care of the patient, and the patient’s
non-consent to external surgery also influence the
indications for endolaryngeal laser intervention.
Most proponents of aggressive standard treatments
of head and neck cancer in the elderly suggest that
treatment modifications or alternatives be consi-
dered on the basis of medical comorbidity rather than
age. In healthy elderly individuals with minimal or
well-controlled comorbidities, all standard treat-
ment modalities are not only reasonable but are also
preferred. Patients with pulmonary illness or dimi-
nished mental capacity that would interfere with

Otolaryngologia Polska 2000, LIV, 3
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speech and swallowing rehabilitation may be poor
candidates for conservation laryngeal surgery [3].

Nevertheless, the vast majority of T2, T3, T4
supraglottic tumors were removed by open surgical
methodes in the last years of the 20th century. The
local tumor recurrence rate after supraglottic laryn-
gectomy at our clinic was under 7%. In conclusion,
our results show that very good local control rates
and voice preservation can be achieved at the
supraglottic cancer by these larynx-preserving
»Classic” surgical methods.
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The Fc-region of a new class of intact bispecific
antibody mediates activation of accessory c2lls and NX
cells and induces direct phagocytosis of tumour cells
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Summary Bispecific antibodies (bsAb) are considered as promising tools for the elimination of disseminated tumour cells in a minimal
residual disease situation. The bsAb-mediated recruitment of an immune effector cell in close vicinity of a tumour cell is thought to induce an
antitumoural immune response. However, classical bispecific molecules activate only a single class of immune effector cell that may not yield
optimal immune responses. We therefore constructed an intact bispecific antibody, BiUll (anti-CD3 x anti-EpCAM), that not only recognizes

- tumour cells and T lymphocytes with its two binding arms, but also binds and activates Fcy-receptor positive accessory cells through its
Fc-region. We have demonstrated recently that activated accessory cells contribute to the bsAb-induced antitumoural activity. We now
analyse this stimulation in more detail and demonstrate here the BiUll-induced upregulation of activation markers like CD83 and CD95 on
accessory cells and the induction of neopterin and biopterin synthesis. Experiments with pure cell subpopulations revealed binding of BiUll to
CD64+ accessory cells and CD16+ NK cells, but not to CD32+ B lymphocytes. We provide further evidence for the importance of the
Fc-region in that this bispecific molecule stimulates Fcy-R-positive accessory cells to eliminate tumour cells in vitro by direct phagocytosis.
© 2000 Cancer Research Campaign

Keywords: phagocytosis; accessory cells; bispecific antibody; tumour

Bispecific antibodies are regarded as efficient tools for the
immunological treatment of disseminated tumour cells in minimal
residual disease situations. Usually, they are constructed to target
tumour cells by a specific or tumour-associated antigen and to
recruit one class of immune effector cell, either T cells or acces-
sory cells like monocytes or natural Killer cells. However, long-
lasting immune reactions in vivo are much more complex and
depend on the activation of different classes of immune effector
cells, especially in the initial phase of the immune response. This
is usually regarded as the major drawback of conventional bsAb
that may not yield full immune responses at the tumour site. We
have developed a new class of bispecific antibody, that is
composed of the two potent subclasses mouse IgG2a X rat IgG2b.
BiUIl, a member of these new bispecific molecules, targets
tumour cells via the pan-carcinoma antigen EpCAM and
T-lymphocytes via CD3. But, in contrast to other bispecific
molecules described to date (Fanger et al, 1990; Valerius et al,
1997; Weiner et al, 1995), it also binds and activates human Fcy-
receptor-positive accessory cells like monocytes/macrophages,
NK cells, and dendritic cells (DCs) via its Fc-region. Activation of
these accessory cells results in the upregulation of costimulatory
molecules like CD40, CD80, and CD86 and the production of
cytokines like IL-2, IL-6, and DC-CK1 (Zeidler et al, 1999).
Although T cells are considered to be the most important cells
for tumour cell elimination, they depend on proper antigen presen-
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tation by professional antigen-presenting cells (APCs) or activated
accessory cells and costimulatory molecules like CD40, LFA-3,
CD80, and CDS86 in the presence of cytokines such as IL-2 and IL-
12 (Inaba and Steinman, 1984; Stiiber et al, 1996). This reveals the
importance of the subclass combination for induction of activation
signals via the Fc-receptor of accessory cells. A similar T-cell
redirecting bsAb, SHR-1 (anti-CD3 x anti-CD19), with the
subclass combination mouse IgG1 X rat [gG2b was neither able to
activate accessory cells via its Fc-region in a clinical study (de
Gast et al, 1995) nor in in vitro assays without addition of exoge-
nous IL-2 (Klein et al, 1997). Moreover, the antitumour efficiency
of BiUIl is strongly reduced when T cells alone are used as
effector cells. We therefore postulate that only the activation of
more than one class of immune effector cell is necessary to
provide optimal antitumour efficiency. Furthermore, phagocytosis,
processing, and presentation of tumour material by APCs are
prerequisites for the induction of a polyclonal humoral and cellular
antitumour immune response. These data are in accordance with
the work of Clynes et al (1998), who recently demonstrated the
importance of Fc receptors in passive and active immunity to a
melanoma model.

MATERIALS AND METHODS

Cell lines and PBMC preparation

PCI-I (a gift from Dr T Whiteside, Pittsburgh, PA, USA) is an
adherent squamous carcinoma cell-line of the head and neck
(SCCHN) and is kept in DMEM with 10% FCS. The cell-line
expresses EpCAM but lacks CD80 and CD86 as tested by flow
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Figure 1 Binding of BiUll to PBMC subpopulations. PBMCs were incubated
with BiUll and binding was assessed by FACS analysis. (A) BiUll recognizes,
albeit weakly, CD14+ monocytes (black line). As monocytes do not express
CD3, binding of BiUll is probably mediated by the Fc-region that binds to
FcyRI with high affinity. (B) BiUll strongly binds to CD3-expressing
CD4+/CD8+ T lymphocytes. (C) No binding of BiUll antibodies was observed
on CD19+ B cells. Isotype control = dotted line.
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cytometry (not shown). Peripheral blood mononuclear cells
(PBMC) were isolated from heparinized blood of voluntary donors
by Ficoll density centrifugation.

Monoclonal antibodies

mAbs for FACS analysis were from Pharmingen (Hamburg,
Germany) except the DC-specific antibody BMA-X11 (Dianova,
Hamburg, Germany).

Generation of dendritic cells

The adherent fraction of PBMCs was incubated for 7 days in
Iscove’s medium with 5% FCS (both Gibco BRL, Gaithersburg,
MD, USA) and 800 U ml™' each of human IL-4 and GM-CSF
(both Boehringer Mannheim, Penzberg, Germany).

FACS® analysis

For FACS® analysis, 10° cells were incubated with the primary
antibody for 30 min on ice in PBS with 2% FCS. Cells were
washed twice in PBS and incubated for another 30 min with the
second, FITC-labelled, antibody. After two final washings, propid-
iumiodide was added and flow cytometry was performed using a
FACSCalibur® cytometer and the CellQuest analysis program
(Becton Dickinson, Heidelberg, Germany). For isolation of highly
purified CD2* cells, PBMCs were incubated with FITC-labeled
antibodies and separated on a FACS-Calibur".

Production of BiUll

The BiUIlI Quadroma was produced as previously described
(Lindhofer et al, 1995). The following hybridomas have been
used: 26116 (rat IgG2b, anti-CD3, provided by R Schuh, GSF,
Germany) and C215 (mouse 1gG2a, anti-EpCAM, kindly provided
by M Dohlsten, Pharmacia Upjohn, Sweden). To isolate hybrid Ab
molecules of the subclass combination rat IgG2b/mouse IgG2a
from quadroma, the supernatants were centrifuged, filtered, and
loaded onto a 5ml Econo Pac protein A column (Biorad,
Richmond, CA, USA). After washing with 10 volumes of PBS,
antibodies with the hybrid heavy-chain configuration were eluted
with 0.1 M citric acid, pH 5.1.

Cell culture and killing efficiency

For determination of BiUll-mediated killing of tumour cells and
cytokine production, 1 x 10* PCI-1 cells per well (targets = T)
were pipetted in 96-well flat-bottom plates (Falcon) and PBMCs
or subpopulations of these effectors (= E) were added at E:T ratios
from 40:1 to 1:1. BiUIl was used at 10 ng per well in a total
volume of 100 pl per well RPMI with 10% FCS. Plates were incu-
bated for 3 days at 37°C in a humified atmosphere and 5% CO,.

Isolation of monocytes/macrophages and NK cells

CD 14+ monocytes/macrophages and CD56+/CD3—- NK cells were
isolated from PBMCs using PE-labelled monoclonal antibodies
and a Becton Dickinson FACSVantage cell sorter. Purity of
isolated cells was examined by flow cytometry.
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Figure 2 BiUll stimulates accessory cells to phagocytose PCI tumour cells.
FITC-labelled PCI cells were cocultivated with PBMCs for 15 h with or without
BiUll. After 15 h, monocytes (CD14+) and B cells (CD19+) were analysed for
the presence of FITC, indicating the phagocytosis of PCI cells. (A) The most
prominent FITC mean values (248) were observed in monocytes incubated in
the presence of BiUIl. A much lower intensity (76) was observed where BiUll
was omitted. Background value of PBMC was 9. Similar results were
observed after 24 or 48 h cocultivation period (data not shown). (B) In
contrast, no FITC was incorporated in B cells.

FITC-labelling and uptake of PCI-1 tumour cells

PCI-1 cells were washed twice with Ca** and Mg** free PBS. 1 ul
of FITC (1 mg ml"' in Ethanol; Sigma, Deisenhofen, Germany)
was then added to each 2 x 10° tumour cells in 100 ul PBS, and
cells were shaken for 30 min at room temperature. Thereafter,
FITC-labelled PCI-1 cells were washed twice with cell culture
medium and added to PBMC cultures. The intensity of FITC-
labeling was monitored by FACS analysis. Phagocytic capacity of
PBMC co-incubated with FITC-labelled PCI-1 cells and BiUII
was revealed by FACS after staining with PE-labelled mouse-anti-
human-CD14 or —-CD19 antibodies. FITC fluorescence intensity of
vital CD14+ or CD19+ PBMCs was measured and interpreted as
uptake of FITC-labelled PCI-1 tumour cells. Binding of BiUII to
PBMC subclasses was revealed by FACS analysis after double-
staining with FITC-labelled mouse-anti-rat antibodies (Dianova,
Hamburg, Germany) and PE-labelled mouse-anti-
human-CD4/CD8, —-CD14, or —CD19 antibodies. A combination
of gates (vital cells, CD14+ or CD19+ and FCS vs SSC) was used
to exclude aggregates of PCIl-1 cells with PBMCs from our
analysis of phagocytosis of tumour cells.
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MTT-Assay

To assess BiUll-mediated tumour cell killing, a colourimetric
MTT-based assay was performed as previously described (Heo et
al, 1990). Briefly, PCI-1 target cells were plated in wells of a 96-
well flat-bottom plate and incubated overnight to prepare semicon-
fluent cell monolayers. Effector cells were added to the tumour
cell u.unuluycm at uis “HV‘VP‘;““- tativs aiid plu‘u.a WeLe lucuvaicd
for 24-48 h. After removing effectors by washing, MTT solution
(0.5 mg ml'; Sigma) was added, and plates were incubated for a
further 4 h. The MTT solution was removed and blue crystals of
formazan formed in viable tumour cells were dissolved by adding
dimethylsulphoxide. Plates were read at 540 nm in a spectropho-
tometer and results were calculated based on the mean absorbance
obtained from at least six wells according to the following
formula: % cell death = 100 x (C-E)/(C-B), where C is the optical
density reading of the cells with target cells in the absence of effec-
tors (control), B is background without any cell population, and E
is the optical density reading of adherent tumour cells remaining in
the well after co-incubation with effector cells.

Activity of GTP cyclohydrolase | and cellular pterin
levels

The activity of GTP cyclohydrolase I was determined in the super-
natant fraction of the cell extracts (Tris/HCI, pH 8.0; 2.5 mM
EDTA) after acidic iodine oxidation of the reaction product dihy-
droneopterin triphosphate. The neopterin phosphates were sepa-
rated by ionpairing HPLC and fluorometrically detected. Cellular
neopterin and biopterin were determined in aliquots of the cell
extracts after acidic iodine oxidation, deproteinization by
trichloroacetic acid, pre-purification by cation-exchange chro-
matography and separation by reverse-phase HPLC, basically as
described previously (Kerler et al, 1990).

RESULTS

BiUll binds to CD3—, FcyR+ accessory cells

We constructed a new class of bispecific antibody, BiUII, that
recognizes epithelial tumour cells via the pan-carcinoma antigen
EpCAM (Quak et al, 1990) and redirects T lymphocytes via CD3.
We have recently shown that BiUII displays an excellent antitu-
mour activity and also that complete PBMCs are superior to a
highly purified T-cell population of the same donor with regard to
tumour cell killing (Zeidler et al, 1999). We therefore addressed
the question whether BiUIl binds peripheral blood monocytes
which express the high-affinity Fcy-RI, CD64 and whether these
accessory cells contribute to tumour cell killing. To this end,
PBMCs were incubated with BiUII and a FITC-labelled anti-rat 1g
antibody and binding was assessed by FACS analysis. As depicted
in Figure 1, BiUII binds to CD14+, albeit weakly. Since neither
antigen recognized by BiUIl (CD3 and EpCAM) is present on
monocytes, we concluded that binding of BiUIl to Fcy-R-positive
accessory cells is most probably mediated by the Fc region of
BiUIL This finding is in agreement with data already published
(Haagen et al, 1995). In parallel, we investigated the binding of
BiUIl to T and B lymphocytes. T lymphocytes express CD3, one
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Figure 2 BiUll stimulates accessory cells to phagocytose PCI tumour cells.
FITC-labelled PCI cells were cocultivated with PBMCs for 15 h with or without
BiUll. After 15 h, monocytes (CD14+) and B cells (CD19+) were analysed for
the presence of FITC, indicating the phagocytosis of PCI cells. (A) The most
prominent FITC mean values (248) were observed in monocytes incubated in
the presence of BiUIl. A much lower intensity (76) was observed where BiUll
was omitted. Background value of PBMC was 9. Similar results were
observed after 24 or 48 h cocultivation period (data not shown). (B) In
contrast, no FITC was incorporated in B cells.

FITC-labelling and uptake of PCI-1 tumour cells

PCI-1 cells were washed twice with Ca** and Mg** free PBS. 1 ul
of FITC (1 mg ml"' in Ethanol; Sigma, Deisenhofen, Germany)
was then added to each 2 x 10° tumour cells in 100 ul PBS, and
cells were shaken for 30 min at room temperature. Thereafter,
FITC-labelled PCI-1 cells were washed twice with cell culture
medium and added to PBMC cultures. The intensity of FITC-
labeling was monitored by FACS analysis. Phagocytic capacity of
PBMC co-incubated with FITC-labelled PCI-1 cells and BiUII
was revealed by FACS after staining with PE-labelled mouse-anti-
human-CD14 or —-CD19 antibodies. FITC fluorescence intensity of
vital CD14+ or CD19+ PBMCs was measured and interpreted as
uptake of FITC-labelled PCI-1 tumour cells. Binding of BiUII to
PBMC subclasses was revealed by FACS analysis after double-
staining with FITC-labelled mouse-anti-rat antibodies (Dianova,
Hamburg, Germany) and PE-labelled mouse-anti-
human-CD4/CD8, —-CD14, or —CD19 antibodies. A combination
of gates (vital cells, CD14+ or CD19+ and FCS vs SSC) was used
to exclude aggregates of PCIl-1 cells with PBMCs from our
analysis of phagocytosis of tumour cells.
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MTT-Assay

To assess BiUll-mediated tumour cell killing, a colourimetric
MTT-based assay was performed as previously described (Heo et
al, 1990). Briefly, PCI-1 target cells were plated in wells of a 96-
well flat-bottom plate and incubated overnight to prepare semicon-
fluent cell monolayers. Effector cells were added to the tumour
cell u.unuluycm at uis “HV‘VP‘;““- tativs aiid plu‘u.a WeLe lucuvaicd
for 24-48 h. After removing effectors by washing, MTT solution
(0.5 mg ml'; Sigma) was added, and plates were incubated for a
further 4 h. The MTT solution was removed and blue crystals of
formazan formed in viable tumour cells were dissolved by adding
dimethylsulphoxide. Plates were read at 540 nm in a spectropho-
tometer and results were calculated based on the mean absorbance
obtained from at least six wells according to the following
formula: % cell death = 100 x (C-E)/(C-B), where C is the optical
density reading of the cells with target cells in the absence of effec-
tors (control), B is background without any cell population, and E
is the optical density reading of adherent tumour cells remaining in
the well after co-incubation with effector cells.

Activity of GTP cyclohydrolase | and cellular pterin
levels

The activity of GTP cyclohydrolase I was determined in the super-
natant fraction of the cell extracts (Tris/HCI, pH 8.0; 2.5 mM
EDTA) after acidic iodine oxidation of the reaction product dihy-
droneopterin triphosphate. The neopterin phosphates were sepa-
rated by ionpairing HPLC and fluorometrically detected. Cellular
neopterin and biopterin were determined in aliquots of the cell
extracts after acidic iodine oxidation, deproteinization by
trichloroacetic acid, pre-purification by cation-exchange chro-
matography and separation by reverse-phase HPLC, basically as
described previously (Kerler et al, 1990).

RESULTS

BiUll binds to CD3—, FcyR+ accessory cells

We constructed a new class of bispecific antibody, BiUII, that
recognizes epithelial tumour cells via the pan-carcinoma antigen
EpCAM (Quak et al, 1990) and redirects T lymphocytes via CD3.
We have recently shown that BiUII displays an excellent antitu-
mour activity and also that complete PBMCs are superior to a
highly purified T-cell population of the same donor with regard to
tumour cell killing (Zeidler et al, 1999). We therefore addressed
the question whether BiUIl binds peripheral blood monocytes
which express the high-affinity Fcy-RI, CD64 and whether these
accessory cells contribute to tumour cell killing. To this end,
PBMCs were incubated with BiUII and a FITC-labelled anti-rat 1g
antibody and binding was assessed by FACS analysis. As depicted
in Figure 1, BiUII binds to CD14+, albeit weakly. Since neither
antigen recognized by BiUIl (CD3 and EpCAM) is present on
monocytes, we concluded that binding of BiUIl to Fcy-R-positive
accessory cells is most probably mediated by the Fc region of
BiUIL This finding is in agreement with data already published
(Haagen et al, 1995). In parallel, we investigated the binding of
BiUIl to T and B lymphocytes. T lymphocytes express CD3, one
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Figure 3 BiUll induces GTP-cyclohydrolase | activity and the production of
neopterin and biopterin in monocytes/macrophages. PCI-1 cells were
cocultivated with PBMCs either with (100 ng mi~') or without BiUll for 2 days.
(A) The production of neopterin and biopterin and (B) the activity of GTP
cyclohydrolase was determined. BiUll stimulates the production of both
biopterin and the monocyte-specific neopterin, as well as the activity of the
enzyme. PCI-1 cells per se are negative for all three products.
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Figure 4 BiUll binds to NK cells. Binding of BiUll to highly purified,

CD16+/CD3-NK cells from peripheral blood was investigated by FACS. Mean
values are 64 with (black line) and 24 without BiUll (grey trace).

target molecule for BiUIl, and consequently a strong binding was
observed. In contrast, BiUIl does not bind to CD19+ B cells that
only express the low-affinity FcyRII, CD32.

BiUll-mediated phagocytosis of PCI-1 cells by CD14+
monocytes/macrophages

Since accessory cells contribute to T-cell activation and tumour-
cell elimination in different ways, we wanted to find out whether
direct phagocytosis of the tumour cells by CD14+ cells occurs. To
this end, PCI-1 tumour cells were stained with FITC and coculti-
vated for 15 h with PBMCs in the presence of BiUII to assess
direct phagocytosis of tumour cells. In control settings, BiUII
and/or FITC-labelled tumour cells were omitted. After concultiva-
tion, the mean FITC-fluorescence intensity, indicative for the
uptake of labeled PCI-1 cells, was measured in vital CDI14+
monocytes or CD19+ B lymphocytes. As shown in Figure 2A,
uptake of FITC-fluorescence was triggered in CD14+ mono-
cytes/macrophages co-cultivated with BiUII. In contrast, CD19+
B cells from the same donor showed no signs for PCI-1 uptake,
even in the presence of the bispecific molecule (Fig. 2B).
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Figure 5 Addition of BiUll to a culture of purified NK cells induces the
expression of CD95, an activation marker for NK cells after 1 day of culture.
Mean values are 400 (black line) and 182 (grey trace) for NK cells incubated
with and without BiUll, respectively.
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Figure 6 NK cells are stimulated to kill allogeneic tumour cells after
incubation with BiUll. Highly purified CD56+CD3—NK cells (effectors) were
cocultivated with PCI-1 cells at different E/T ratios for 2 days either with

(100 ng miI-") or without BiUIl. Killing of tumour cells (targets) was calculated
in a MTT assay as described in Material and methods. One representative of
three independent experiments is shown.

BiUll stimulates the production of neopterin and
biopterin

Stimulation of T cells causes release of interferon-y, which in turn
induces increased expression of GTP cyclohydrolase I in mono-
cytes/macrophages and in the T cells themselves (Schott et al,
1993; Ziegler, 1990). This enzyme initiates and controls the
biopterin synthesis pathway. Therefore, activated T cells produce
tetrahydrobiopterin, whereas monocytes/macrophages cannot
complete the pathway. They terminate the synthesis pathway after
the first step and instead accumulate and shed neopterin. Increase
in the activity of GTP cyclohydrolase I and the synthesis of
neopterin  and  biopterin are therefore indicators of
monocyte/macrophage and of T-cell activation, respectively
(Ziegler, 1990). Figure 3 demonstrates that BiUII induces GTP
cyclohydrolase activity and enhancement of neopterin and
biopterin production in PBMC after cocultivation with tumour
cells in the presence of BiUII, indicative for activation of T cells
and monocytes.
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Figure 7 Induction of CD83 and CD86 on dendritic cells. Addition of BiUll
for 1 day to a culture of DCs leads to upregulation of (A) the activation
marker CD83 (B) and the costimulatory molecule CD86. Only cells positive
for the DC marker BMA-X11 were considered for analysis. With BiUll = black
line; without antibody = grey trace.

BiUll activates NK cells to tumour cell lysis

NK cells are known to play a pivotal role for the elimination of
tumour cells. Since NK cells express the low-affinity FcyRIII
(CD16), we wondered whether BiUIl not only binds to CD64+
monocytes/macrophages but also to CD16+ NK cells. We there-
fore isolated highly purified CD56+/CD3- NK cells and incubated
them with BiUIl and revealed binding of the bispecific antibody by
FACS analysis (Figure 4).

Binding of BiUII to NK cells via CD 16 should lead to their acti-
vation, resulting in an antitumour activity. We therefore looked for
BiUlI-mediated induction of CD95 on NK cells, which is recog-
nized as an activation marker for these cells (Medvedev et al,
1997; Robertson et al, 1995) and investigated tumour-cell killing
by BiUlIl-activated NK cells. As shown in Figure 5, addition of
BiUll to the cell culture induces the expression of CD95 on
CD3-/CD16+NK cells indicating their activation via the Fc-region
of BiUII. Consequently, cocultivation of NK cells with allogeneic
PCI-1 tumour cells in the presence of BiUII resulted in enhanced
tumour-cell killing (Figure 6). We observed that NK cells per se
display a remarkable activity against allogeneic cells. However,
this cytotoxicity was further enhanced by the addition of BiUIIL
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BiUll induces the upregulation of costimulatory
molecules on dendritic cells

The network of dendritic cells (DCs) is another class of key regu-
lators of immune responses. DCs are potent antigen-presenting
cells (Steinman, 1991) and trigger the activation of T cells. e.g. via

the CD40-dependent pathway (McLellan et al, 1996). Actlvanon
of DCs is characterized by the necexpression of CD83 (Cze

et al, 1997; Zhou and Tedder, 1996) and upregulation of coatimu-
latory molecules (Cella et al, 1996). Thus, DCs are thought to be
involved in the ‘ceneration of cytotexi® T cells {Gclla ot al, 1996;
Ridge et al, 1998).

The objective of this study was to investigate whether DCs are
activated by BiUIl. DCs were generated from the adherent fraction
of PBMCs by incubating these cells for 2 weeks in the presence of
IL-4 and GM-CSF. The percentage of DCs in the culture was
checked by staining with the DC-specific antibody BMA-X11 and
was shown to be > 80% (not shown). The DCs were incubated
overnight either with BiUII (100 ng ml™') or left untreated in cell
culture medium only. After 16 h, the expression of surface markers
CD83 and CD86 was revealed by FACS analysis. As shown in
Figure 7, incubation of DCs in the presence of BiUII leads to the
upregulation of both CD83 and the costimulatory signal CD86,
indicating the activation of DCs mediated by our bispecific
molecule.

DISCUSSION

We demonstrate here that not only the two specific binding arms
but also the Fc-region of a bispecific antibody can contribute to
activation of immune effector cells and thus to anti-tumour
activity. However, binding of Fcy receptors and activation of Fcy-
R expressing cells strictly depends on the composition of the Fc-
region of the bispecific molecule. Mouse IgG2a and rat IgG2b are
two evolutionally related potent effector subclasses that, in combi-
nation, exert efficient activation of human accessory cells. This is
shown by:

« the upregulation of costimulatory molecules and activation
markers like CD83, CD86, and CD95

« the upregulation of neopterin synthesis

« the direct phagocytosis of tumour cells by purified monocytes,
and

« the direct killing by isolated accessory cells without the
contribution of T cells.

Interestingly, PBMCs were only weakly activated by equimolar
amounts of the two parental monoclonal antibodies (Zeidler et al,
1999

Conventional bsAbs are usually composed of one potent
subclass like mouse IgG2a or rat IgG2b and a less potent subclass
like mouse 1gG1 (de Gast et al, 1995), or even two less potent
subclasses (Weiner et al, 1993). As a consequence, the Fc-region
of conventional bsAbs is usually not able to activate human acces-
sory cells. Instead, these bispecific molecules bind and activate a
single class of effector cell via one of their binding arms. This has
the drawback that, in the case of T cells, an isolated activation via
the CD3 molecule without appropriate costimulatory signals may
cause activation-induced anergy (Daniel et al, 1998). We therefore
constructed a bispecific antibody that activates more than one class
of immune cell, a situation that much more resembles inflamma-
tory and immune reactions in vivo. We have already shown the
potential of such new bsAbs in tumour eradication in an animal
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Tumor cell-derived prostaglandin E2 inhibits monocyte
function by interfering with CCR5 and Mac-1

REINHARD ZEIDLER,' MIKLOS CSANADY,? OLIVIER GIRES, STEPHAN LANG,
BARBEL SCHMITT, AND BARBARA WOLLENBERG

Department of Otolaryngology, University of Munich, 81377 Munich, Germany

ABSTRACT The cyclooxygenases (COX)-1 and
COX-2 are key enzymes in the conversion of arachi-
donic acid to prostaglandins and other eicosanoids.
Whereas COX-1 is expressed ubiquitously, COX-2 is
an immediate-early gene often associated with malig-
nant transformation, and a role for the COX en-
zymes in tumor initiation and promotion is dis-
cussed. Nonsteroidal anti-inflammatory drugs
(NSAIDs) like aspirin and indomethacin that block
COX-1 and -2 have been shown to have beneficial
effects for tumor patients. Therefore, these com-
pounds have gained interest also among oncologists.
However, the molecular mechanism by which
NSAIDs inhibit carcinogenesis is not clearly under-
stood. The prostaglandin-dependent and -indepen-
dent effect may both account for their antineoplastic
action. We show here that tumor cells derived from
different tumors regularly produce prostaglandin E,
(PGE,) interfering with the function of monocytes.
In particular, PGE, inhibits the potential of mono-
cytes to migrate in the direction of a chemotactic
stimulus and to adhere to endothelial cell. This
inhibition is most probably due to a modulation of
the chemokine receptor CCR5 and the B2-integrin
Mac-1. Both down-regulation of CCR5 and reduced
expression of Mac-1 may diminish the potential of
peripheral blood monocytes to leave blood vessels
and invade target tissues. Since both dysfunctions
can be restored with NSAIDs, our findings help to
explain the molecular chemopreventive action of
NSAIDs on tumor formation and progression.—
Zeidler, R., Csanady, M., Gires, O., Lang, S.,
Schmitt, B., Wollenberg, B. Tumor cell-derived pros-
taglandin E2 inhibits monocyte function by interfer-
ing with CCR5 and Mac-1. FASEB J. 14, 661-668
(2000)

Key Words: immune evasion * prostaglandins - migration
* adhesion

THE cYCLOOXYGENASES (COX)-1 and COX-2 are key
enzymes of the biosynthetic pathway of prostanoid
formation. Both COX-1 and COX-2 are blocked by
nonsteroidal anti-inflammatory drugs (NSAIDs) (1).
Whereas COX-1 is constitutively expressed in many

0892-6638/00/0014-0661/$02.25 © FASEB

tissues (2), COX-2 is an immediate-early gene that is
induced in inflammatory cells by mitogens, tumor
promoters, and cytokines. The cyclooxygenases have
become of special interest to oncologists since over-
expression of COX-2 was demonstrated in human
tumors (3) and epidemiological studies revealed that
continuous use of NSAIDs reduces the risk of devel-
opment of different cancers (4, 5). A causative role
for the COX enzymes in tumor development and
progression as well as metastatic behavior has also
been demonstrated (6-8). Since elevated prosta-
glandin E2 (PGE,) levels occur in various cancers (9,
10), inhibition of the COX isoenzymes is probably an
important function of NSAIDs (11-13). However,
PGEs-independent effects have also been described
(4, 14-16), and the molecular mechanisms of the
chemopreventive antineoplastic action of NSAIDs
remain unclear. For a summary of COX-dependent
and independent NSAIDs actions, we refer to a
recently published review (17).

Leukocytes that circulate in the body have to exit
the bloodstream in order to exert their immunolog-
ical function. Leukocytes adhere to endothelial cells
at the luminal side of blood vessels, transmigrate,
and enter target tissues (18). Adhesion is a complex
process that involves a plethora of different mole-
cules like the B2-integrins (CD11a/CD18; CD11b/
CD18, and CD11c/CD18) (19). The pivotal immu-
nological significance of B2-integrins is obvious from
leukocyte adhesion deficiency type 1 (LAD-I), a
clinical condition caused by a mutation in the $2
common CD18 chain. Patients suffering from LAD-I
usually die at a young age due to multiple leukocyte
defects (20).

Chemokines are small proteins that function as
emergency signals produced locally in responsc to
inflammation and immune responses (21). Chemo-
kincs induce chemotaxis of leukocyte subsets and
stimulate their adhesion to the endothelium (22).
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Chemokines signal through specific seven-trans-
membrane domain, G-protein-coupled receptors
(23). CCR3, one of these receptors, is expressed on
monocytes and certain lymphocytes, and binds mac-
rophage inflammatory protein alpha (MIPla),
MIP1B, and RANTES (24). CCR35 garnercd spccial
interest when it was identified as the fusion cofactor
for macrophage-tropic HIV (25). The physiological
role of CCR5 in activation and migration of mono-
cytes, however, has been studied much less.

Only recently it has been demonstrated that PGE,
down-regulates CCR5 surface expression on mono-
cytes, rendering these cells resistant to HIV (26).
Since the COX isoenzymes are often overexpressecl
in human tumors and PGE, is the major metabolite
of arachidonic acid metabolism, we asked whether
tumor-derived PGE, interferes with the physiological
activity and function of monocytes. We show here
that PGE, derived from human carcinoma cell lines
causes down-regulation of the surface expression of
CCR5 and the adhesion molecule Mac-1 on mono-
cytes. Down-regulation results in a reduced compe-
tence of monocytes to respond to a chemoattractant
(MIP-1B8) and to adhere to endothelial cells. In
addition, conditioned tumor supernatants induce
the high level production of interleukin 10 (IL-10)
and tumor necrosis factor @ (TNF-a) in monocytes.
These effects can be inhibited by the NSAIDs aspirin
and indomethacin. Since adhesion and migration
are also pivotal steps in the recruitment of effector
cells into the tumor stroma and the subsequent
eradication of tumor cells (27), their inhibition may
have implications on tumor development. Our find-
ings provide a new molecular explanation for the
beneficial effects of aspirin and indomethacin on
tumor incidence and may have clinical conse-
quences for the trcatment of cancer patients.

MATERIALS AND METHODS
Cell lines, cytokines, and PGE2

FaDu (HTB-443; ATCC, Manassas, Va.) and PCI-1 (a gift of Dr.
T. Whiteside, Pittsburgh, Pa.) are cell lines derived from
squamous cell carcinoma of the head and neck, and GHD-1 is
a permanent cell line derived from a hypopharynx carcinoma
that was established in our laboratory. MCF-7 (HTB-22;
ATCC) is a human mammary carcinoma and HCT-8 (CCL-
244; ATCC) ,is a human colon carcinoma cell line. All cell
lines used were maintained as continuously growing mono-
layers in DMEM with 10% fetal calf serum (FCS) (both from
Seromed, Berlin, Germany). Recombinant human TNF-a and
IL-10 were from Bochringer Mannheim (Mannheim, Ger-
many); PGE, was from Sigma (Munich, Germany).

Generation of cell-free tumor cell supernatants

Tumor cells were seeded at 10° cells/ml and grown for 2 days
in DMEM at 37°C. Supernatants were harvested, centrifuged,
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TABLE 1. PGE, production in various tumor cell supernatants
and their effects on CCR5 and Mac-1 expression on monocyles as
observed by FACS"

Cell line PGE, (pg/ml) CCR5 Mac-1
TaDu 200 ! !
PCI-1 >4.000 { 1
GHD-1 v — —
HCT-8 185 ) i
MCF-7 165 1 ]

“All tumor cells tested produce PGL,, albeit at vinying concen-
trations. Given are the mean values of three independent experi-
ments. Samples were used as duplicates, sp was below 20%. The
influence of these conditivned supernatants on CCR5 and Mae-l
expression on primary monocytes is heterogeneous and argues for
the presence of additional immunomodulating factors other than
PGE,. For determination of CCR3 and Mac-1 expression, primary
monocytes derived from healthy volunteers were cultivated for 2 days
in conditioned media prior to FACS analysis. The up-regulation of
Mac-1 after incubation of monocytes in PCI-1 supernatants is not
understood.

and passed through a 0.2 pm Acrodisc low protein binding
filter (Gelman Sciences, Ann Arbor, Mich.). 1L-10, TNF«,
and PGE, production was determined with commercial
ELISA assay (R&D Systems; Wiesbaden, Germany) according
to the manufacturer’s instructions. PGE, production given in
Table 1 represents the mean of three different experiments
(sp <20%).

FACS analysis

For FACS analysis, 10” cells were incubated with the primary
antibody for 30 min on ice in phosphate-buffered saline
(PBS)/5% FCS. The cells were washed twice in PBS and
incubated for another 30 min with the second FITC-labeled
antibody. After two final washings, propidiumiodide was
added and flow cytomeuy was performed using a FACSCali-
bur cytometer and the CellQuest analysis program (Becton
Dickinson, Heidelberg, Germany).

Adhesion assay

For monocyte adhesion, peripheral blood monocytes were
incubated for 2 days in either DMEM or 100% conditioned
tumor cell supernatants. Primary endothelial cells from um-
bilical blood cords (10,000 cells/per well) were seeded in
96-well plates at half-confluency and kept for 2 days in
endothelial cell growth medium (Promocell, Heidelberg,
Germany). After 2 days, endothelial cells had reached con-
fluency. Monocytes were labeled for 30 min at 37°C with 20
pM of the fluorochromic dye CMFDA (Molecular Probes,
Eugene, Oreg.) and washed twice; 2 X 10" monocytes were
than added to the endothelial cell layer for 30 min to
promote adherence. Plates were washed three times and
supcernatant was almost completely removed. The 96-well
plate was then covered, inverted, and centrifuged for 10 min
at 500 g at room temperature. The number of adhering
monocyles was determined by measuring fluorescence at 525
nm in a Wallac 1420 Victor mulilabel counter (Wallac,
Turku; Finland). For adhesion to recombinant human inter-
cellular adhesion molecule 1 (ICAM-1), 293 cells were trans-
fected with an expression plasmid encoding a fusion protein
of the Fc part of a human immunoglobulin (IgGl) and
ICAM-1 (Fc/ICAM-1; a generous gift of Dr. W. Kolanus,
Munich) and supernatants were collected 4 days after trans-
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fection. Culture dishes (Falcon 1008) were first coated for
1.5 h with a human IgG-specific antibody (5 pg/ml; Dianova,
Hamburg; Germany) in 50 mM Tris-Cl, pH 9.4 and then for
4 h at room temperature with the supernatant from trans-
fected 293 cells. Dishes were washed twice to remove un-
bound ICAM-1 and monocytes were added for 2 h. After two
final washings, adherent cells were trypsinized and counted.

Monocyte migration

For cell migration assays. 2 X 10° monocytes were preculti-
vated for 1 day in either DMEM or 100% conditioned

Fal)is CAP Ad~ s i R o e IR 1 1 Q S g
AuDu SA\. B e At B L N R B pdeLu LIl O il pulc slic

polycarbonate filters (Nunc, Roskilde, Denmark) and allowed
to transmigrate for 4 h in the direction of MIP18 (20 ng/ml;
R&D Systems, Heidelberg, Germany) in the lower chamber.
Migrated cells were pelleted, stained with Giemsa black, and
counted under light microscopy. Mean values of migrated
cells were calculated from 3 wells/supernatant.

RESULTS

Tumor cell supernatants induce the production of
IL-10 and TNF-«

Tumor samples derived from head and neck cancer
and other locations, as well as permanent tumor cell
lines, have been shown to produce PGE, (28-30).
Most of the tumor cell lines we used for our investi-
gations also produce PGE, (Table 1). Since PGE,
induces IL-10 production (30), we first asked
whether these tumor cell lines also synthesize this
immunosuppressive cytokine. ELISA assays per-
formed with conditioned tumor cell supernatants
(Tu-SN), however, revealed that none of these can-
cer cell lines produce detectable amounts of IL-10
(Fig. 1). The fact that IL-10 synthesis has been
described in freshly excised tumors (31-33)
prompted us to investigate whether these tumor cells
induce IL-10 production in primary peripheral
blood monocytes. Therefore, cultivated monocytes
were kept in conditioned tumor supernatants or
DMEM cell culture medium for 2 days. Monocytes
per se produce only small amounts of IL-10 but
synthesis of this cytokine was dramatically induced by
cultivation of monocytes in tumor supernatants for 2
days (Fig. 1).

TNF-a is a cytokine that has been described to be
induced in monocytes stimulated with human cancer
cells (34). TNF-a mostly displays proinflammatory
properties, but is also able to block T cell prolifera-
tion (28, 35). We again performed ELISA assays that
demonstrated that conditioned Tu-SN not only in-
duce IL-10 but also induce the production of TNF-«
in monocytes (Fig. 1).

Tumor supernatants down-regulate surface
expression of CCR5

CCR5 is a chemokine receptor expressed on mono-
cytes and certain T lymphocytes (24, 36). It has been
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TNF-a 1L-10

ng/mi
ng/ml

0,54

m»nocytes-J

monocytes +timor-SN -
monocyles -

tumor cells
turnor cells -

monocytes +tumor-SN

Figure 1. Supernatants of tumor cell lines derived from head
and neck, breast, and colon cancer induce IL-10 and TNF-«
production by primary monocytes. All tumor cell lines tested
neither produced IL-10 nor TNF-a per se, and only small
amounts were detectable in primary monocytes. However,
identical conditioned tumor SN induced the production of
both cytokines in monocytes after cultivation in 100% condi-
tioned media for 2 days. Mean values of three experiments
are shown; samples were used in duplicates. The GHD-1
cancer cell line that does not produce PGE, (Table 1) does
not induce cytokine production (not shown).

identified as a coreceptor for HIV entry (25), but its
physiological role is activation and regulation of
responses to chemokines. To investigate the influ-
ence of tumor cell SN on the surface expression of
CCRb5, we cultivated freshly isolated monocytes for 2
days in different conditioned tumor cell media and
investigated CCR5 by FACS analysis. Vitality of mono-
cytes was usually >90% and was not influenced by
Tu-SN as tested by trypan blue exclusion. As demon-
strated in Fig. 24, the incubation with Tu-SN led to a
significant down-regulation of CCR5 in comparison
to incubation with cell culture medium. Superna-
tants from a tumor cell line that does not produce
PGE, (GHD-1) did not show this effect (data not
shown). Most likely, this effect is mediated by PGE,
present in the tumor cell supernatants, since the
observed effect can be inhibited by aspirin (Fig. 2B)
and indomethacin (not shown) and simulated with
purified PGE, (Fig. 2C).

Tu-SN reduce the chemotaxis of monocytes

Chemokines are produced locally in response to
infections and immune reactions. The migration of
immune cells in the direction of higher chemokine
concentrations is necessary for efficient immune
responses (21, 37, 38). Since MIP-13, which is pro-
duced by activated T cells (21), binds to CCR5, and
Tu-SN down-regulate CCR5, we performed a chemo-
taxis assay in order to determine whether CCR)5
down-regulation results in a reduced ability of pri-
mary monocytes to migrate in the direction of higher
MIP-13 concentrations. Therefore, primary mono-
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cytes were cultivated for 1 day in either FaDu-SN or
cell culture medium. Migration was then performed
against MIP-18 (20 ng/ml) for 3 h through 8 pm
pore filters. As pointed out in Fig. 3, the pretreat-
ment of monocytes with FaDu-SN significantly
(P<0.003) reduces the number of migrated mono-
cytes to ~50% compared with DMEM. Migration
inhibition was partially abrogated by cultivation of
FaDu cells in the presence of 1 mM aspirin.

Tu-SN down-regulate adhesion molecules on
monocytes and inhibit adhesion

As demonstrated in a recent study, the number of
immune cells in the tumor infiltrate is increased
after administration of indomethacin (39). Since
adhesion to the endothelium is another pivotal step
for leukocytes in order to leave the bloodstream, we
investigated whether Tu-SN also inhibit the function
of the B2-integrin Mac-1 on monocytes. We incu-
bated monocytes for 2 days in either cell culture
medium or conditioned tumor supernatants and
investigated surface expression of Mac-1 by FACS.
We found that both chains of Mac-1, CD11b and
CD18, were clearly down-regulated after incubation
in FaDu-SN (Fig. 4). This modulation was not ob-
served when FaDu-SN were generated in the pres-
ence of aspirin or indomethacin (not shown).

The main ligand for Mac-1 is ICAM-1 present on
endothelial cells, and this interaction is pivotal for
adhesion and extravasation of monocytes (40).
Therefore, we next investigated whether down-regu-
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Figure 2. Tumor-SN down-regulate the expression of CCR5
on monocytes. A) Incubation of monocytes for 2 days with
FaDu-SN resulted in a clear down-regulation of CCR5 (black
line) in contrast to cell culture medium (gray trace). This
effect could be abolished, when FaDu cells had been grown in
the presence of 1 mM aspirin (B) or 13 pM indomethacin
(C). CCR5 was similarly down-regulated when purified 107°
M PGE, was added to cell culture medium (D).
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60
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DMEM
FaDu-SN
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Figure 3. FaDu-derived factors interfere with the migration of
monocytes. Isolated monocytes were cultivated for 1 day in
either conditioned FaDu-SN or cell culture medium
(DMEM). Transmigration of monocytes through 8 pwm pore
size filters was then performed against MIP-1 (20 ng/ml) for
4 h. Cells that reached the lower chamber were stained with
Giemsa black and counted under light microscopy. Migration
was reduced to almost 50% after incubation in FaDu-SN and
was much less inhibited, when FaDu-SN were generated in the
presence of 1 mM aspirin (FaDu-SN + Asp). Results represent
the mean of 4 values. P < 0:003 (paired Student's test). A
representative result of three independent experiments is
shown.

lation of Mac-1 has consequences for the adhesion of
monocytes to recombinant ICAM-1. To this end, cell
culture dishes were coated with the fusion protein
Fc/ICAM-1 and monocytes preincubated with FaDu-
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Figure 4. Down-regulation of Mac-1 expression after incuba-
tion of monocytes in FaDu-SN. Monocytes were incubated for
2 days with either FaDu-SN (black line) or cell culture
medium (gray trace) and investigated for Mac-1 expression.
Both chains of the molecule, CD11b and CD18, were clearly
down-regulated after incubation in FaDu-SN in comparison
to cell culture medium. Similar results were observed after
addition of purified PGE2 to the medium. FaDu-SN gener-
ated in the presence of aspirin (1 mM) and Indomethacin (13
M) did not show this effect (data not shown).
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SN, which had been generated in the presence of 1
mM aspirin, purified PGE,, or cell culture medium
medium only. It became clear that FaDu-SN and
purified PGE, strongly inhibited binding of mono-
cytes to ICAM-1, whereas FaDu-SN that were gener-
ated in the presence of aspirin had a much less
dramatic effect (Fig. 54, B).

In an additional set of experiments, we investi-
gated whether tumor supernatants also interfere

PGE2, CCR5, AND Mac-1

aDu-SN + Asp.

FaDu-SN

PGE2

Figure 5. A, B) Incubation of monocytes with FaDu-SN reduces adhesion to
endothelial cells and ICAM-1. Primary monocytes were precultivated with DMEM
or FaDu-SN, labeled with CMFDA, and 2 X 10* cells/well were then added to
ICAM-1-coated culture dishes. After 2 h at 37°C, the plate was washed intensively
and fluorescence was counted using a Wallac 1420 multilabel counter at 525 nm.
Adherent cells were calculated as % of input fluorescence. A representative of
three experiments is shown. C) For binding of monocytes to endothelial cells,
pretreated monocytes were added to a confluent monolayer of endothelial cells
for 30 min. Adhesion of monocytes in DMEM was set to 100%.

with the adhesion of monocytes to endothelial cells.
We isolated human umbilical cord endothelial cells
and monocytes and pretreated them with DMEM or
FaDu-SN. Monocytes were then labeled with CMFDA
and put onto the endothelial cell layer for 30 min.
After intensive washings, adherent monocytes were
counted with a fluorometer. As shown for recombi-
nant ICAM-1, FaDu-SN also reduced the adhesion of
monocytes to endothelial cells (Fig. 5C).
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