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For the definition of the so-called precancerous squamous Gell 

lesions of the laryngeal mucosa, there. is little agreement among the 

authors. Part of this agreement results fram the use of Inconslatent 

terminology in describing the histological changes seen in the laryngeal 

mucosa, Kleinsasser’ was one of the first to insist on a classification of 

1 precancerous changes in the larynx based on the degree of atypleal 

changes of the epithelium, From retrospective clinico=pathological anus 

lyses it appears that simple hyperplasia of the squamous epithellum may   

be the initial morphological alteration from which a carcinoma in situ and _ 

| | eventually an infiltrating carcinoma may develop’. : 

f Whether the epithelial hyperplasia is simple, with or without #= 

typia, or carcinoma in situ can only be determined by histologieal 

examination of adequate and representative biopsy material, obtained by 

} means of (micro-)laryngoscopy. In practice the degree of atypia = the 

most important histological criterion - has to be assessed aceurate 

f because as was shown in several retrospective clinical analyses? 5 

the higher the degree of atypia, the worser the prognosis, Adoption of 

an uniform classification system with well-defined criteria, ineluding the 

degree of atypia should be aimed at, Although this was jenerally felt at 

the Centennial Conference on Laryngeal Cancer (Toronto, 1974), No 

unanimous nomenclature was accepted, 

r An oxact histopathological diagnosis, however, ts required for the 

treatment of opithellal hyperplasia, In our Inatitutions we hate dina 7 

since 1970, Kloingasser's three grade classifications re ' 

aquemonie” coll hyporplnniny olnww ty apes “ool hy 

 



  

   
nowed vanes, whioh 

haa been eensinned tS two other studios, beth lncouine 4 large serlos 
of pationta? 8, The results of these studios are also reflected in our 
management polley, When a class I or class I lealon {a reported by the 
pathologist no further treatment is given but the patient is merely 

followed-up, Class Il lesions by large majority received a full course of 

tadiotherapy; in recent years an endoscopic CO, laser surgery or only 

endoneople microsurgical removal have also been used. 

In routine histopathological practice, however, problems are en- 

dountered in the use of Kleinsasser's classification, particularly in the 

dintinetion between class II and elass Ill. This is not surprising as it is 
well kwown that consistent histopathological classification of epithelial 
lesions of the larynx is difficult in general, as these lesions may show a 

eontinuous spectrum from normal to neoplastic epithelium. Serious 

ineonsistoncios in diagnoses have been deseribed, between observations 

of pathologists on the same microscopical slide and also between the 

= of the same pathologist on one slide at different instan- 

In order to achieve a more objective and reproducible classification 

of the laryngeal lesions, especially hyperplasia with atypia (class II) 

and enreinoma in situ (class Ill), morphometry was used. The discrimi- 

natingg morphometrical parameters were selected from a learning set 

conmMeating of class Il and class If] lesions from patients followed-up for 

4 moan period of 8.4 years, (a) to differentiate in an objective repro- 

duelble manner class Il and class 111 lesions and (b) to identify those 

pationta in the class IT lesions, who had a poor prognosis. 

The numerical decision rule derived from these studies was then 

evaluated on a test set of a new series of biopsy specimens, to identify 

‘the prognostic significance of this rule for individual patients. 
Able 

i 
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WquaMoUN Gell hyperplasia of the vooal cords are merely followed, The 
treatment polley as to pationia with laryngeal squamous cell hyperplanta 

and atypla theoretically {a the same, but many pationta, at revision of 

the blopay assigned to this class, were found to bo {rradiated on the a 

assumption at the time that it concerned a lesion with carcinoma in situ ’ 

(10), An exaet histopathological diagnosis, based on a clear classifica- 
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| UPB AD a i tlon ayatem, is really necessary for an adequate treatment of epithelial : a o £ 4a & tf a { 

hyperplasia, 4 » “ : : ; m 2 i i i 
In the literature many different classifications of epithelial hyper- ¢ £e owe i. 4 & : hogan i 

plasia were found, A perusal of approximately two dozen papers pub- a “| % £ 8 4 . 2 ¢ i 4 g A aus i 
lished between 1940-1960 reveals an extremely variable use of histolo- & : qt a7 8 a 3 4 = By g a s < a q & | 

ileal eriteria, In 1950 serious efforts began in an attempt to distinguish F 8 r a ° : ‘a aa , a ae 

hetwoen different precancerous epithelial lesions and to assess the al f o % aes emi “ 3 ia A 

frequeney with which invasive carcinoma actually followed these abnor- f B . ES = , 

co | ; |e) & 2@ 2 & se an 3 
Comparison of the investigations on hyperplastic squamous cell 4 a 4 x oe a me 5 F West x 

lesions of the larynx is complicated by the ineonsisteney of the nomen- : q 

olatuve and definitions used by the various workers, ranging from near e ; i a g € & of ¢ 

normal epithelium with mild (hyper-) keratosis to severe atypia or ' 5 4 ee ga & 
dysplasia (mild, moderate, severe) and carcinoma in situ > 19 15 19 28 3 3 +a 
Sarai as (148 60 to 61 63 60 i 5 8. “ 

| p | Es 2 £ 8 8 _ ge 8 The question in the general problem of cancer is under what a. Bo ag y a a a wo ae e 

eondition and when will the pathological alterations of the tissue develop e 5 = 

into true malignaney. The evaluation of the outcome for various groups 4 so j es & cs o 8 & 

of pationta with abnormal laryngeal mucosal changes is difficult because | : m = 5 a o i fF 

of © as already mentioned - different classifications used and differ- x § 5 j 

eneen in the length of the follow-up \and the clinical management of ¢ Se/| , 8 = 8 8 , BE 8&8 
_ theae lesions. An impression of the probability that invasive carcinoma i % 3 F oi 7 ae 

will develop from the various types of squamous cell lesions may be 1 § 3 1 

obtained from the figures reported by several authors (Table 1). When a, 

only the lesions with atypia are taken into account 2.7% to 28.6% is 8 8 ; 2 3 s s te 9 8 a 

found to progress to invasive carcinoma, i 5 'g re 
At the Centennial Conference on Laryngeal Cancer (Toronto, 1974) 

the workshop no. 2 panel was devoted to premalignant laryngeal le~ 

sion, oareinoma in situ and superficial careinoma’®, At this conference 

‘the following classification was proposed, but not unanimous accepted: 

1, keratosis, 2. keratosis with atypia, 3. carcinoma in situ, 4, earei- 

noma with mero-invasion, 
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Ad 1, Keratonin was desoribed oe an opithellal hyperplasia with an 

orderly maturation sequence, with normal cellular eytolagy and arehitec- 

ture and some degree of surface keratinization, be it orthokeratatie or 

parakoratotic (the presence of indentifiable nuclear remnanta in the 

Koratotia layer). It is a histological description and not necessarily a 

diagnosis. The term hyperkeratosis is erronecus’’ , because it describes 

onuberant keratinization of the surface of the vocal cord, but the true 

vooul cord is normally non-keratinized. 

Ad 4%, In keratosis with atypia there is some degree of either 

vollular atypla or disturbance of maturation sequence. The atypia may 

vary in degree from slight to great and could be graded mild, moderate 

or severe, 

Ad 4, Carcinoma in situ - this term was introduced by Broders in 

ioag!* ~ can be defined as a neoplastic process in which the normal 

Kistologleal structure of squamous epithelium is replaced by cells, which 

show morphologically all the characteristics of neoplastic cells, but do 

not show invasive growth. All acceptable cases of carcinoma in situ 

exhibit loss of stratiform differentiation, altered polarity of cellular 

orientation and cellular atypia. The absence of a distinct and uniform 

Dbawal cell layer and the occurence of anisonucleosis throughout the 

(hiekness of the epithelium are the most convincing features to the 

observe 158 : 

Disagreement arises when less than the full thickness of the epi- 

thelial layer is altered. It is generally recognized that some flattening 

of cella can occur in the superficial layers”, Fechner?® defined carcino- 

iu In situ however, as a full tickness epithelial replacement by atypical 

cella, whereas the diagnosis of laryngeal atypia was applied to any 

lonlon with atypical cells short of full thickness involvement. In the 

lutiar lesion there is maturation or flat superficial cells which may or 

may not keratinizing. 

Ad 4, Miecro-invasive carcinoma, although not exactly defined in 

literature, refers to carcinomas which invade through the basement 

fmambrane; the depths of invasion is 2 - 3 millimeter. Batsakis® stated 

that in alt carcinoma and micro-invasive carcinoma appear to behave in 

i similar biological manner and if coexisting invasive carcinoma can be 

eliminated, the two lesions may be treated alike. 

Every pathologist of the workshop no, 2 panel at the Centennial 

Conference on Laryngeal Jancer®® agreed that the term leukoplakia 
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should be abandonned as a definitive pathologioal diagnowta term, Thte 

lorm has caused eonaiderable confusion in the past, Mor oral precande= 

yous loslona leukoplakia ja defined aa a white pateh ov plaque that 

cannot be characterived alinteally or pathologically os any other dineane, 
4 and thin term is unrelated to the absence or presence of dysplasia® 

Klolnsasser's clasalfication 

Although a rellable assessment of the various reported elasaifou 

tions and patient studies is difficult, because of differences In hiatepa 

(hological criteria, in terminology and length of the followeup period, it 

is obvious that squamous cell lesions with atypia, gonerally show a more 

unfavourable prognosis (Table 1) as to the larynx, than lealons do 

without atypia, 

Kleinsasser”! a9 was one of the first to present a classification 

based on the degree of atypical changes of the opithellum, The lesions 

fall into three classes aecording to the internal structure of the epithe 

lium. The following morphological eriteria = with medifieations of Dele 

marr? iv are used: class I, simple squamous cell hyperplasia, 

thickening of the epithelium with a regular arehitecture. Thero ta a 

parakeratosis, Basal cell hyperplasia might oceur., Mitoses are rare and 

only found in the basal cell layer (figure 1b, chapter III), Class I, 

squamous cell hyperplasia with atypia, shows all the characteriatioa of 

class [ and In addition atypia. Besides parakeratosia there ia dyakera 

losis (premature or inappropriate development of eytoplasmie keratin in 

cells located in the prieckle layer and the basal Inyer)., A moderate 

number of mitoses are seen, some of which may be atyplenl, Atypia 

denotes to individual cells with nuclear aberrations. The nuclel may be 

enlarged, irregularly shaped, or may have abnormal staining, There 

might be o significant loss of polarity, The atypin does not involve the 

full height of the epithelium (igure le, chapter Ill), Clase Ill, eavel 

noma in situ, manifests the generally aecepted morphological eharaeter: 

jaties of carcinoma with the exception of invasive growth; there is a full 

thickness epithelial replacement by atypleal cella, Mitones are frequent 

and not limited to the bawal cell layer (figure 1d, chapter Il), Inde 

pendent of the category in which the lesion is classified, subepithelial 

changes consist In edema and cellular Inflammatory reaction, 
1p 

Hoth Dolomarro!® and Lubson®? have demonstrated by meang of 

rotvoupeative alinigoepathologlonl analyses that thin elagsifieation hws 

16
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prognostic significance: the rink of future development of earelnome 

increases from clase | to clase Tl (Table 2), In all three atudles those 

pationta wore excluded In whom within one year from the frat blopay, 

on Wifilivating enreinoma was diagnosed on the assumption thal probably 

the first biopsy has not been representative of the lesion. 

Table 2, The number of non-treated class I, class Il and elass [1 pa- 

tients, who developed an invasive carcinoma, 
    

Class I Class II Class III mean interval 

Kloinwausor (44), 1963 5/61 1/ 5 18/20 6 yr 

Dolamarve (18), 1970 8/20 6/26 4/ 8 23 yr 

ubsen (50), 1980 1/23 5/18 1/ 3 53 yr 

  

The clinteal management is based on this classification, which 

moana (hat when class I or class II is reported by the pathologists after 

vemoval of the entire lesion, no further treatment is given and the 

patient is merely followed-up. To the majority of patients with class III 

lonlona radiotherapy is applied. 

Dingmoutic procedures 

In practice the problems encountered in the use of Kleinsasser's 

Hlapalfieation are found in the differential diagnosis between class II and 

Glave Ul, An exact classification is required because of a different 

Management policy for class II and class III lesions. 

The problem of inconsistency in diagnoses between various patho- 

lowintn has been mentioned by Conley. In 1964 he sent the same slide to 

four pathologists experienced in laryngeal histology and the reports 

yielded various results (from hyperkeratosis to cancer of the larynx). 

Vor the classification of simple keratosis and keratosis with atypia, 

Gatrie!”® did similar experience when two pathologists re-examined 21 

of these kinds of lesions. The pathologists did not agree on many 

diagnoses doncorning simple keratosis and keratosis with atypia. 

A distinetion between epithelial hyperplasia, with or without atypia 

and eareinoma in aitu, can only be determined by histological examina~ 

tion of an adequate biopsy. In that way the ear-nose=throat surgeon ta 

  

_—————— 

In # favourable position Daowiee early mucosal ehanges are olinteally 

recognizable, o8 they entine aymplonin gueh os volee change and hoarse 

news, According to the pathotogiat Crinaman’® , the clasalfieation of 

changes in squamous epithelia with worrisome atypia, but without invae 

sive growth, is o problem in all upper nero-digestive tract sites, The 

laryngeal glottis can serve aa a model for the study of squamoun nucoe 

fal changes; the glottis ia relatively easy to biopsy. 

An important advance in early diagnosis of lesions of the vooal 

cords has been introduced by Kleinsasser in 196478 by the mierolaryne= 

foscople technique. This method is today greatly facilitated by use of 

mierolaryngoscopy under general anaesthesia with fet vontilation®®, 

Obstruction to the operating field is minimal, because the tube Hew 

posteriorly in the posterior commissure, leaving an excellent view of 

both vocal cords and the pulmonary ventilation during goneral anaesthe 

fla is adequate’°, 

Selection of a representative biopsy site can be made with toluldine 

blue dye, which is lightly painted over the area and then sponged off 

with saline, In the area taking up the dye most strongly the blopay 
51 72 

specimen should be obtained Exfoliative cytology may also be fi 

diagnostic adjunct. It should never replace histological exam!nation®# 60 

because of a high percentage of false negative resulta In laryngeal 

malignancies?” and it has proved to distinguish inadequately between 

severe dysplasia and invasive eareinoma®, However, both methods have 

not been generally accepted, 

It is essential to have close cooperation between the clinielan and 

the pathologist to minimize the problems of non-representative blopales, 

Patologists and laryngologista should realize that the diagnosis of « 

pathologist can only be based on the picture of the slides from the 

biopsy that have been send to him? , A number of representative 

biopsies from several areas may be necessary to establish the true 

nature of the lesion. 

An adequate blopay should inelude mucosa of the whole lesion and 

fome adjacent submucosal tissue with proper orientation, Multiple see. 

tions of the entire mucosal surface should be examined with speolal 

attention to the margins’, Vin immunoperoxidase techniques unslig 

involucrin staining abnormal differentiation of the hyperplastic laryngeal 

epithelium may be {dontitiod*?, In the experience of Bauer’ and Peaeh 

ot 01,0” In altu carcinoma in a laryngeal blopay apecimen ta almont 

v



  

  

re ee 
always a sign of invasive carcinoma, This ts partloularly tras ih blop- 

sles (vom other altos than the true voeal cord, 

With regards to the aforementioned there is need for a more objec~ 

(ive and veprodueible classification, To obtain this, several additional 

morphological methods can be performed on the biopsies, such as elec~ 

(von microscopy, photometry and morphometry. 

ADDITIONAL MORPHOLOGICAL METHODS 

Wectron microscopy 

Hleetvon microscopic studies have been carried out on the mucous 

wembrane in laryngeal hyperplasia and laryngeal carcinoma. Geren. 

vxumined dyskeratotic cells in squamous cell carcinoma of the larynx. 

These eolla were characterized by premature, abnormal and individual 

karatinivation of the malignant keratinocytes. In another electron micro- 

soople study, Schenk found the basement membrane to be very thin 

and discontinuous or absent from extensive areas of the tumor-stroma 

junction in case of invasive laryngeal earcinoma. That disruption 

should nevertheless not be regarded as an ultrastructural criterion for 

tumor Invasion in laryngeal carcinoma. 

sugar’? us 

eariioat stages of invasive growth. He found before any massive de- 

investigated the fine structural changes as seen in the 

altruetion of the basement membrane, cytoplasmic processes originating 

{yom epithelial cells penetrating into the connective tissue through gaps 

in the basement membrane. This phenomenon was referred to by Sugar 

iu mlero-Invasion at the electron microscopic level, which can also be 

observed in precancerous lesions. 

Hruchmiller and Hanson?® examined the connection between muco- 

nal murface Beers (classified according to Kleinsasser's principles of 

mlorolaryngoscopy mapas: Ai 

in, lant of which can be specified due to plain, verrucous or papillary 

; epithelial hyperplasia diffusa or cireumserip— 

surfaee pattern) and the rate of malignant transformation of the preean- 

oerous lesions, also in a scanning electron microscopic investigation?” 

The so-called "verrucous" or "papillary" keratosis cireumscripta (the 

ipvegularly elevated hyperkeratotic type) represented on B.M. findings 

irregularity of cell and tissue surface, but also roughness and keratini- 

vation of mlerovilli, These features seem to be characteristic scanning 

1 
    

   

eleotron mioronsople pletu ‘dase of precancerous lesions, in whieh 

algns of atypla were proved Aintoloylonlly, 

Moyer ot al, found with @ quantitative oleetren mleroneopie 

inulyais of the kevatiniging epithellum of normal hard palate, a dearenqe 

in donalty of mitoehondrla, membrane-bound organelles and free rlbox 

somes from stratum basale to stratum granulosum, Constituenta whieh 

ara considered key structures for the process of keratinization Chundied 

cytoplasmic filaments, Keratohyalin granules and keratinosomes) Inerense 

in volumetric density between either stratum basale and stratum spino= 

sum or between stratum spinosum and stratum granulosum, The dyto= 

plasmic ground substance displays a rather stable denglty throughout 

all atvata. 

Although these findings may provide a more objective classification 

for class 1, I and II lesions, in practice this technique is not useful 

for diagnosis of these lesions, because of the laboriousness and the 

chance of sampling error. 

Photometric investigations 

CGréntoft et ai performed a photometric determination of DNA 

content and nuelear size using a Leitz seanning photometer, in order to 

obtain a more objective classification, As was also found by Greisen®” 

and Giarolli?®, in dysplastic and carcinomatous laryngeal epithelium, 

hyperehromatic nuclei are numerous, Hellquist et alo” classified )iwto 

logical sections into several groups: hyperplasia with or without kerat= 

osis, mild dysplasia; moderate dysplasia; severe dysplasia or carelnome 

in situ of the classic type. 

In the keratotie epithelia no abnormality of nuclonry DNA content or 

nuclear area and only 4 slight Increase in the same values in hyperplate 

tle epithelia was found’, This study did not show photometric differs 

ences between moderate dysplasia in pationts that later developed 

severe dysplasia and those that did not, 

‘he photometric pattern of lesions such as severe dysplasia and 

coreinoma in sltu differed distinetly from normal epithellum and resen\- 

bled that of invasive earoinoma’’, For oll the epithelia with severe 

dysplasia the nucloar DNA content was elevated and the histograms 

contained abnormal foatures; the nuelear aren was iIneronsed, 

Well differentiated forms of severe dysplamia, te, with nnd 

koratinivation, and lestona in which the nuclear atypia was pronounced » 

el? 
  

    



wroatly Inereased DNA eontent ond nuclear alge = were prognoatioally 

the moat serious with a high vreeurrence vate and were more likely to 

develop an invasive carcinoma’? The diagnose of the well differenti= 

ated form of severe dysplasia is based mainly on structural alterations, 

rather than on nuclear atypia, 

Moliquist®® 88 concluded that nuclear atypia may be concealed to 

mieroscopic examination, especially in the case of well differentiated 

lanions and that photometry seemed to offer a more reliable assessment 

of the nuclear atypia. 

It seems reasonable to expect that measurement of the DNA content 

of the cells in these lesions might yield important prognostic information 

of the exelsional biopsies. 

Morphometry 

Hase line data for comparison and better understanding of normal 

and pathologically altered stratified epithelium, have been furnished by 

many studies on oral epithelia. They provide detailed quantitative 

characterization of structural constituents of the epithelium. 

Slereological studies on stratified epithelia rely on the assumption 

(hut structural homogeneity exists within a particular defined epithelial 
07 

layer’, By obtaining data from within each cell layer, the individual 

alvata ean be analysed quantitatively. The process of differentiation can 

be studied by comparing data obtained from successively higher epithe- 

Hal layors”? 

Cells at different levels or strata of the epithelium differ from one 

another structurally. In the basal cell layer of the non-keratinizing 

aquamous epithelium - consisting of one layer of basal cells - the cells 

are arvanged perpendicular to the basement membrane. The differentia- 

(lon and structural gradients follow a direction from basal to surface 

layers. Differentiation evolves simultaneously in cells leaving the stra- 

{um basale. Therefore, areas of a rather homogeneous state of differen- 

tiation can be located reproducible along an axis vertical to the epithe- 

lial surface’ ®, The cells mature in a regular fashion to become more 

ovoid in the prickle cell or intermediate cell layer. The nucleus enlarges 

wlightly, assumes a spherical shape and has less dense chromatin. The 

intercellular bridges (or desmosomes) become quite conspicuous. Finally 

(he cells flatten out in the superficial layer. This layer is comprised of 

one to three layers flattened cells with small condensed nuclei, Just 
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below the qurface ia a granular cell layers the Hranulen are componed of 
keratohyaline, the precursor of keratin, During differentiation, cell 
volume Inerenden between basal and granular layers, whereas the alter 

alions of nuclear volume are lens conslatent™® nO The deerease in n/a 
ratio (nucloar/eytoplasmie ratio) showa a progressive reduetion during 
differentiation’? a0 57 RO. So the inerease in cytoplasmic volume te 
raponalble for the decrease in n/e ratio during epithelial differentiation, 

After charactorizing quantitatively the gradient of struchural 

differentiations the next aim of sloroological studies of tho stratified 

epithelium of the oral mucosa is to compare the differentiation pattern of 

hormal and pathologically altered epithelium’ ®, In pathological epithelia 

representative areas have to be selected within the strictly defined 

different layers, because the changes are often tooal’? , 

Klein=Szanto et ai 2? found remarkable similar differentiation 

puttorns between the basal and surface layers in leukoplakias from the 
oral mucous membrane of the eheek and the floor of the mouth, for 

various cytoplasmic and nuclear constituents. 

Boysen and Reith! and Rigaut et aie were the first to present a 

MHorphometvical model for the evaluation of quantitative morphologteal 

alteration of the respiratory tract and did so for the nasal epithelium tn 

mMekle workers, They staged alterations in metaplasia, dysplasia and 

carcinoma by evaluation of cells (number, area, maximum diameter, 

dreumference) of the basal layers, using a semi-automatic device, ‘The 

n/e ratio remained essentially unehanged in different types of motaplas 

le epithelium, whereas in dysplasia and in carcinoma the n/e patio 

thowed a slight and pronounced inerease respectively, Mean nuclear 

aven was smallest in stratified cuboidal epithelium and largest in aqua 

mous epithelium and dysplasia, 

No other morphometrical studies using representative photomlera 

fraphs ond measured on a graphic tablet have been deseribed for 

Mulltielayered surface epithelium of the respiratory tract, 

The reproducibility of the diagnosis in lesiona, whieh vary {pom 

normal to malignancy as a continuous speetrum, ean in weneral be 

Improved with quantitative objective methods’, Morphometry,  ualny 
Aimple objective parameters, can easily be applied on any routinely 

processed material, This method haw successfully been wapplied in the 

lumour pathology of for instance endometrium to support the diserimina 
tion between atypleal hyperplaala and oareinoma: a and for squamous 

a



cell changes in condyloma seuminatum and dyaplowia of the uterine 

carvixt? and in normal and earelnomatous squamous epithelia of the 

garvix’” ; 

MORPHOMETRY AND THE PRESENT STUDY 

In the current study our experience with the classification system 

of Kieinsasser will be reviewed in a vetrospective clinical analysis 

(chapter 11), carried out on patients with squamous cell hyperplasia of 

(ho laryngeal epithelium, seen between 1963-1981 in the Free University 

Hlonpital and the Antoni van Leeuwenhoekhuis (The Netherlands Cancer 

Inatitute), both in Amsterdam. We will attempt to determine whether 

Morphometrical analysis of the epithelial characteristics can contribute to 

Improve the histopathological classification of squamous cell hyperplasia 

of the larynx. In practice the problems encountered in the use of this 

clanaifiention are found in the area between class II and class III. 

Therefore in chapter 11] morphometry will be applied to 50 microscopic 

niides, routinely processed (15 class I, 15 class If and 15 class III; 5 

wlides from normal laryngeal epithelium will be added), in order to find 

fontuves for distinetion among the classes and distinetion against normal 

epithelium, This study will focus particularly on the differential diagno- 

ain between class Il and class III. The slides for this study are selec- 

ted on their quality and on their representativity for the class in which 

ihe lesion was classified, according to Kleinsasser's classification, 

without knowledge of the patients' records. The measurements are 

spoolfically performed on areas representative for the lesion, as patho- 

logleal epithelial changes are often focal. 

The following features will be used in the assessment of the classi-~ 

fleation function, diseriminating between hyperplasia and atypia (the 

features will be explained further in chapter III) : 1..mean nuclear 

area (um*), 2. mean nuclear contour index ( NCI = P/V A ), its value 

inoveuses when nuclear irregularity increases, 3. mean nuclear polarity 

(vodians), © parameter for nuclear axis orientation, 4. total number of 

nuelel per unit area, a measure for nuclear crowding, 5. maximum width 

of the epithelium ( um), 6, maximum width of the stratum corneum 

(ym), %a, the standard deviation for the nuclear area (a measure for 

unisokaryoue), b. the standard deviation for nuclear contour index (a 

  

measure for polymorphia) and o, the standard deviation for nuelear 

polarity (a measure for irvegularity), The features no, t, 4, 4 and a 

will be mensured In the three cell layers (the basal aell layer, the 

priekle or intermediate cell layer and the superficial cell layer), The 

quality of the seetions, fixed in 10% neutral formalin, does not allow for 

ndcurate meaaurement of the cell size. 

In chapter IV the same morphometrical foatures will be used on 

laryngeal epithelial hyperplasias and atypias in groupa of only untrented 

patients of class I, I] and IIL with a long term follow-up, from patient 

material, analysed earlier by Lubsen’?, 

To evaluate the results of the learning phase of this study (ehap 

tor Ill and IV), a test study (chapter V) will be applied on another 

series of biopsy specimens (the test=set), 

Kinally some closing remarks will be made and lines for further 

study to achieve a more reproducible classification, will be suggested, 
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According to Kleinsasser's classification 200 patients with squamous 

coll hyperplasia, seen between 1963-1981, were reviewed histologlonlly 
‘The untreated patients (47%) have been analysed for the incidence of 

‘malignant change and the patients with class II] lesions (carcinoma in 

altu) who were treated, were analysed for response to treatment, The 

mean follow-up period was 8.4 years, Only 2 of the 38 initially untroat 

‘ed patients of class I (simple squamous cell hyperplasia) developed 

invasive carcinoma. In class II (hyperplasia with atypia), of 62 meal 

‘who were not treated initially, 17 developed a laryngeal squamous call 
ah 

earcinoma later. Only 6 patients of class III did not receive any rent 
4 

ment initially, and one of these progressed to Invasive earoinom 

Almost all other patients with carcinoma in situ (class HD) were: tp 

diated, In these patients no evidence of local recurrence was found, 

‘ 
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WON?) Michweln, 184), whieh ronulte in § groups: group 1, hyperplasia 

and/or Kemitonla, with or without mild dysplisia; group 2, moderate 

dyaplasiay and group 3, severe dysplasia and carcinoma in situ. Al- 

(hough the aforementioned classifications use a different nomenclature, 

they all cistinguish three categories and in fact these categories more 

or less colnaide with the classification of Kleinsasser, which has been 

lined traditionally in the Netherlands. 

Ittopathologically lesions of the laryngeal epithelium with squa- 

mous coll hyperplasia can be classified into three classes according to 

{he degree of cell atypia present (Kleinsasser, 1963a; Delemarre, 1970); 

olans 1; simple squamous cell hyperplasia; class II: squamous cell hy- 

porplisia with atypia; and class III: carcinoma in situ. There seems to 

be 8 correlation between the different classes and the chance that an 

Invasive carcinoma may develop (Kleinsasser, 1963b; Delemarre, 1970). 

Our clinical management was based in this classification. In all 

onsen oxeisional biopsy of the whole lesion was attempted to facilitate 

histological examination. Patients with class I and class II lesions have 

heen followed-up without treatment. Almost all patients classified as 

earelnoma in situ (class III) received a full course of radiotherapy. In 

yaount years alternative treatment methods like co, laser surgery or 

Olly Ondoseopic microsurgical removal were also applied, the policy 

depending on the site and extent of the lesion and the age of the pa- 

tient. In the present report our experience with the classification 

system of Kleinsasser in 200 patients has been reviewed and the un- 

{roated patients have been analysed for the incidence of malignant 

ohinge, Those who were treated have been analysed for their response 

to treatment. 

MATERIAL AND METHODS 

Histopathology 

Kloindasser's classification (1959, 1963a), with the modification of 

Delemarre (1970), recognises three categories; class I is simple squa- 

nous aell hyperplasia, the epithelium is thickened and there is kerato- 

ais. The epithelium shows a regular pattern without any atypia (Fig. 

Ib, ehapter II), Oceasionaly mitoses are found in the basal cell layer. 

Class 11, squamous cell hyperplasia with atypia, shows the features of 

a0 

  

Cline T with atypia, A moderate number of mitoses ia present, The 

ilypln does not involve the full thiekness of the epithelium Clg. te, 

chaptor TID), Clase Jl, carelnoma in situ, manifests Intraepithelial 

neoplasia with fullethicknoss epithelial replacement by atypleal cells, 

Mitosen are frequentand not limited to the basal cell layer (Mg. lad, 

chapter Ill), There is no evidence of Invasion, 

Patlonts 

This study is based on a retrospective elinico=patholical analysia of 

laryngeal blopsy speelmens obtained from 215 pationts with squamous 

coll hyperplasia seen between 1963-1981 in the Department of Otolaryn-= 

pology of the Free University Hospital and the Anton! van Loeuwenhoalk- 

hula (the Netherlands Cancer Institute), both at Amsterdam, the Nethere 

lands. leven patients were exeluded from this analysis because an 

Infiltvating carcinoma was diagnosed within one year of the first blopay, 

The first biopsy may not have been representative of the tumour, our 

pationts were lost to follow-up (all assigned to class 1), 

The remaining’ 200 patients were divided into the three classes ap 

follows: class I: 38; class Il: 92; class HI: 70 (Table I). 

Table I, 200 patients with laryngeal squamous cell hyperplasia, claseified on 

(he basia of the initial biopsy in class 1, Il and Il (Klelnsassen's 

classification). 

Claas | Class Il Class III Total 

Male ag 86 60 179 ¢ BON) 

Vomate 5 6 10 21 ¢ 11%) 

Total 38 (19%) 92 (46%) 70 (35%) 200 (100%) 

The highest ineidence of laryngeal hyperplasia was found in the 

fifth, alxth and seventh decades, The youngest pationt was 238 and the 

oldest 85 yours of age. The mean age was: 59.8 + 12.38 yonra, Of the 

200 pationts 179 were males (89%, ranging in age from 28 to 85 yours 

(mean: 60.7 & 11,4 years), and 21 were fomales (11%), ranging In age 

from 20 to 76 years (mean; 62.7 4 17,8 years) (Mg, 2), Por elasa 1, I 

and 111, the mean ages were b4, 60 and 62 yearn reapeatively, 

a”
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Tig. 2) Distribution of age and sex of 200 patients with squamous cell hyper- 

plasia of the larynx. 

No accurate information on smoking and drinking could be obtained 

from the available data. However, only 17 patients (8%) were non- 

smokers; of the smoking-group most patients smoked cigarettes. Most of 

the patients also consumed alcohol. The presenting symptom was hoarse- 
Nowe, 

In the great majority, the lesions were limited to one vocal cord 

(ne166; 78%). The anterior two-thirds were commonly involved (n=96; 

404). Leas frequently the posterior one-third (n=21; 11%) or the whole 
length of one or both vocal cords (n=78; 40%) were involved. Rarely the 

ar extended to or arose from the supraglottic or subglottic regions 

web; 208). 
_ The patients were followed-up for a mean period of 8.4 years 
1. 

       
   
   

   
       

  

       

every 2 montha during the fret year after the initial blopay and every 
J and 4 months respectively in the second and third years, From the 

fourth year the patients were seen every 6 months, Patients with 

carcinoma dn situ (lags IIT) were seen more frequently, Thirtyealglt 

     

-potionts with a class I lesion received no treatment Initially, but were 

followed-up. From the 92 patients with a class II lesion 62 have not 

been treated Initially, but 80 pationts were irradiated, on the assump. 

tion at the time, that they were class III lesions, Out of a total of 70 

pationts with clasa IIT lesions, 62 received initially radiotherapy and 2 

wore treated by cordectomy. Three were not Irradiated because thelr 

lesions were at the time diagnosed as class II, Two patients were not 

tyeated because, when the first laryngeal biopsy was taken, a primary 

bronchial carelnoma was diagnosed, Another patient was not trented 

because of a myocardial infarction, 

RESULTS 

Patients with class I lesions 

Only 2 of the 38 initially untreated patients developed an invasive 

careinoma, 2 and 7} years after the first biopsy. Both patients recelved 

n full course of radiotherapy. One of these patients died one year after 

the completion of radiotherapy with uneontrolled disease In the neek, 

The second patient was salvaged. Another of the 38 patients was clasil- 

fod as class Ill, 5 years after the first biopsy and was then treated 

with a full course of irradiation; this patient is froe of disease, Two 

pationts were irradiated on the basis of a second or third blepsy orl 

winally classified os class U1, but at revision assigned to class 11; both 

patients died (cardiovascular disease; stomach careinoma), 

Patlenta with elass TT lesions 

Initially untreated patients 

Sixty-two out of the total of 92 elnay 1 pationts (Table 1) have 
‘not Initially been treated. Of thin group 17 patients developed an ine 
vasive laryngeal carcinoma, from 13 months till almost 10) years after ft 

  

    



   

    

‘tho initial dingnowty (Pig. 3). 
Three pitionts (nos. 125, 127, 129) progressed to inv vo warel- 

noma through the carcinoma in situ stage, but were not treated for 
thelr class TI lesion, because these lesions were at the time elassified 
is class II, All three patients were treated with radiotherapy when the 

diignosis of invasive carcinoma was established. Two are doing well. The 
third pationt (no, 129), however, developed metastases to the medias- 

Fi follow-up period (years) 
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lesion (squamous cell hyperplasia with atypia) subsequently develop~ 

ing an invasive carcinoma (=Ca), who received radiotherapy (=RT) or 

underwent a total laryngectomy (=TL) or a_ partial laryngectomy 

(PL); N = necknode metastasis/M = distant metastasis/ChT = chemothe- 

vapy/ RN © radical neckdisseotion/ 1,2,8 = classification in clase 1, IL 

me or t/t © died, 

              

   

   

1 | dea At 

pide radiotherapy vier they were preven RTC eEty to neve 

progros#ed to carelnoma in altu, but developed invasive careinoma 2) 

and 2% years after the Irradiation (nom, 118, 119) (Hig, 4). In one 

pationt a total laryngectomy and in the other patient a partial laryngeas 

tomy was performed and both pationts were salvaged, The other 1% 

pationta developed an invasive laryngeal careinoma without going 

through an indentifiable carcinoma in situ stage, Ton patients ware 

irradiated and two (nos, 182, 184) underwent a total laryngeatomy, one 

with en bloe radical neck dissection, with post-operative radiotherapy, 

These last 2 patients both died with recurrent tumour in the neek, Of 

‘the 10 irradiated patients 4 patients suffered 4 local recurrence, Three 

of these pationts (nos. 122, 126, 130) were treated by total laryngectos 

my and one (no, 133) by partial laryngectomy. One patient (no, 126) 

died with reeurrent tumour in the neck, whereas another (no, 139) died 

of bronghial carcinoma, 

Of the remaining 45 initially untreated patients 7 were trradinted 

on seeond or third biopsies classified as class Il (originally asalgned to 

close Ill; n@2) or as class IT] (n=5). All these 45 pationty had a fae 

yourable clinical course as to the larynx, 2 patients died fron 

i bronchial careinoma. 

ore ‘io harap Two other tents 
  

  
However, 

| 

. Initially Irradiated patients 

’ Thirty patients classified in class Il at revision of the mierosaopl 

cal alides of the initial biopsies have been irradiated initinily on the 

assumption at the time of the original classification, that the biopsy 

concerned a elasa Ill lesion. Two of these patients developed padione= 

cvosla of the larynx, for which a tracheostomy was necessary 14 monthe 

after the radiotherapy in one patient (Table 11). In the other patient a 

total laryngectomy had to be carried out more than 11 yours after the 

irradiation. He died from post-operative complications, 

Three other patients developed an Invasive careinoma, one patient 

| after more than 5, the second after 8} yoars after the firat blopay, 

| These 2 patients were treated with total laryngectomy and were sale 

vaged, The third pationt waa treated paliiatively with chemotherapy, 

baonuse at the same time as he demonstrated an infiltrating earelnoma « 

four years from the first biopsy =, metastases to the neck and the 
modiantinum: wore dingnosed, He died soon therenfior, Another 2 par 

  

 



   

    

      

    cled from a bronel 
=e         

      

  

         

   
    

  

  

     

  

  

  

  

  

  

   

  

     

  

   

   
    

    
   

         

if j Fi.) _ ms = 7 Liie@Viie Gem Bel 

tee a i Pationts with claws LI lesions 

i A 4 - Initially untreated patient 
a! 2 — Six out of the total of 70 class 111 pationts (Table 1) initially 
ie & 5 2 f wot have any treatment for their carcinoma in situ of the larynx (I 

5 3 Two of these patients (nos, 190, 191) were in a poor conditl 
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gig # Pp a . Wig. 4: Follow-up of 6 initially untreated patients with a class III lesion 

- bas € 3 3 2 = ; (carcinoma in situ). One patient developed an invasive carcinoma 
f pls i 8 : ~~ (=Ca)/ RT = vadiotherapy/RN = radical neckdissection/N » noocknode 

7 - & A 3 metastasia/ 1,2,3 = classification in class I, II or mt/ b= died, 

rail 5 i ; & 4 nN no | 

: i é j 3 because of a concomitant primary bronchial carcinoma of which tumour 

" i" o they both died within a short period of time. Three of the other pie 

yy & tonts (nos. 193, 194, 195) were not treated in any way other than 

8 B eaveful follow-up after the first biopsy examination, apparently because 

; ty at the time these lesions were classified as class II, In patient no, 195 a 

Be second biopsy examination was classified as class 11, for which he wae 
j & then irradiated, After almost 11 years he died from an ‘esophageal 

= @ -onroinoma, The last patient (no. 192) did not receive racdotherapy 4 
2 ‘ Anstially because of a mnraanraia sntenetiony on a pace Hoey taken 
o , ae 

5 & 0 wan   
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(anes to the neek were found for whieh a radical neek dissection was 

curled oul and he wae salvaged, 

Initially treated patients 

Sixty-two of the 70 patients classified as carcinoma in situ, initial- 

ly received a full course of radiotherapy, whereas 2 patients underwent 

i cordectomy as their primary treatment, All irradiated patients had a 

favourable clinieal course as to the larynx, although one patient had 

persistent edema. However, 2 patients, both men in their eighties, 

developed extensive nodal metastases of squamous cell carcinoma in the 

neak, 3 and 3} years respectively after the radiotherapy. In both cases 

4 primary tumour could not be demonstrated in the upper aerodigestive 

(raet, It is not unlikely, therefore, that the laryngeal biopsies on which 

(he initial diagnosis of carcinoma in situ was established, were not 

vopresentative for the lesions. Another 2 patients died of a bronchial 

onrelnoma, 

Two patients were first treated with cordectomy. One of these 2 

patients developed an invasive carcinoma and underwent a total laryn- 

yeclomy 4) years after the cordectomy. He died from a malignant lym- 

phoma 24 years later. The other patient was found to have a recurrent 

carcinoma in situ almost 2} years after the cordectomy. He was then 

Irradiated and free of disease. 

Patients who progressed to invasive carcinoma 

Nighteen of the patients who were not treated otherwise than by 

(repeated) biopsy developed an invasive carcinoma with a mean interval 

of 4) years from the first biopsy; 2 of the 35 untreated class I pa- 

tlonts, 12 of the 50 class If patients and 4 of the 8 class III patients 

(Table 111), The results are compared with the studies of Kleinsasser 

(1908b) and Delemarre (1970). 

In the group of treated patients, 3 of those classified as class II 

mid 3 of those classified as class III, demonstrated an infiltrating 

cardinoma later, Together 24 patients developed an invasive laryngeal 

gnreainoma from 15 months till almost 11 years after the first biopsy 

(inenn; 6.4 + 2,6 years). Sixteen patients received a full course of 

lpradiition as the primary treatment. Four of these patients developed a 

  

Table U1, Malignant chance in patients who were not "treated" otherwite than 

by (repeated) blopay, 

Clana 1 Clans 1 Olase Il 

Kloineanser 1965 6/61 ( BY) 1/5 (20%) 18/20 (O0%) 

Delomarra 1970 $/20 (16%) 6/26 (29%) 4/8 (60%) 

This study 1985 2/36 ¢ 6%) 12/50 (24%) A/K (60%) 

peourrence (Table 11); they then underwent a total (nes) or ” partinl 

(nel) laryngectomy, In 6 patients a primary laryngectomy was under 

tnken because these patients were irradiated before on a clasa Il or Il 

lesion. In one patient a cordectomy had been performed, One patient 

received palliative chemotherapy, but he died after a short period, 

Out of the total of 24 patients who progressed to invasive onrel 

noma, 14 are alive without tumour, with a mean follow-up period of 6 1 

4) years (range: } = 13) years) from the moment an invasive careinona 

was dingnosed, ‘Ton patients died, Four of these died without laryngeal 

tumour (2; cardiovascular diseases; 1: malignant lymphoma; 1; bronehial 

cnrelnoma) after 34, 34, 24 and 3) years respectively. Six pationts died 

from their tumour, 4 because of locally and regionally recurrent laryn 

geal carcinoma after ¥, 14, 14 and 3} years respectively, 2 from distant 

metastases after 4 and 54 years respectively. 

In 2 patients an invasive laryngeal carcinoma never was diagnosed, 

however, both patients died from nodal metastases in the neck, 4) and 

almost 4 years after the first blopsy examination. 

DISCUSSION 

he highest ineldence of squamous cell hyperplasia of the larynx Ip 

found in men in the fifth and sixth decades (Delemarre, 1970; Henry, 

1079; Hellquint ot al,, 1982), In the series reported by Delomarre 

(1970) no significant differences were found between the mean ages of 

the patients of the three classes, although patients with a hyperplaatio 

lowion of the laryngeal epithelium were younger than patiente with an



Invasive ‘onreinoma, Hollquint ot al, (1982) supposed a gradual devele 
ment from benign to more severe lesions, because of the | ghor an 
ages of the patients with increasing dysplasia (group I, Il, Il; 65, 60 
and 63 years respectively), In the present study the mean ages of the 
pationts from class I, If and II were 54, 60 and 62 years respectively. 

Smoking is found to enhance the risk of laryngeal cancer (Auer- 
bach et al., 1970; Williams and Horm, 1977; Wynder et al., 1956). 
Hosides tobacco, alcohol consumption is a readily identifiable risk factor 
for laryngeal cancer (Vincent and Marchetta, 1963; Wynder et al., 
1976), Hinds et al, (1979) and Wynder et al. (1977) demonstrated that 
smoking; and alcohol consumption appeared to act as independent risk 
factors, Concerning the amounts of alcohol consumption and smoking no 
adequate information could be obtained from the available data, but most 
patients have consumed alcohol and smoked cigarettes. 

The lesion was seldom situated outside the vocal cords (Henry, 

1979; Hellquist et al., 1982). The anterior part of the cord is most 
semmonly involved, The lesion may be unilateral or both vocal cords are 
affeated Cin this study: 75% and 21% respectively). 

No definite diagnosis can be based on clinical or microlaryngosco- 

plow! eviteria alone. A close collaboration between the laryngologist and 
the pathologist is necessary. Various types of squamous cell hyperplasia 
An oGeur adjacent to carcinoma in the same lesion and underscore the 

necessity for an adequate biopsy (Barney, 1970). In the experience of 
Hauer (1974) and Pesch et al. (1976) in situ carcinoma in a laryngeal 

blopiy Specimen from sites other than the true vocal cords is almost 
always a sign of invasive carcinoma. The biopsy should include the most 
serious lesion present, ‘which determines therapy and prognosis. 

In practice the problems encountered in the use of Kleinsasser's 
Gligeification focus particularly on the differential diagnosis between 
oluss If and III, On revision about 1/3 of the cases in the present 

series classified as class Il, were originally assigned to class III, while 
only a few cases at the time classified as class 11, were classified at 
revision as carcinoma in situ. In consequence about 1/3 of the class II 

pationts received a full course of radiotherapy. 

The reproducibility of the classification may improve, when using 
wmtrtot oriteria for class II and class HI. Moreover, with the use of 
objective dingnostic methods as for instance photometry (Hellquist ot 
al,, 1984) or morphometry (Olde Kalter et al., 1985), the degree of 

ri an reflected in ala 

so — es 

all “and uel oan be more feelin 

      

    

  

patoly amsensed, 

Pationts with olaw# 1 and dla Tl lesions are only followed-up, 
When a class TI lesion ta reported by the pathologist, In most canon a 
full eourse of radiotherapy ie given. The failure rate for patients 

classified initially or later on in elass I11, who received radiotherapy ae 

an initial or secondary form of treatment, was 3%; 2 out of 72 patlonte 

(Table II) developed an Invasive earcinoma. The recurrence rate repory 

ted in other series of patients with carcinoma in situ who were initially 

irradiated range from 4.5% (Doyle et al., 1977) to 51% (Miller, 1970, 

1974), For irradiated patients of class II the results were less; 3 of the 

34 patients progressed to invasive carcinoma (9%). 

Depending on the age of the patient and the site and extent of the 

lesion, our alternative treatment methods are CO, laser surgery or 

endoscopic microsurgical removal alone. Hintz et al. (1981) reported 4 

watchful policy on 27 patients with in situ careinoma, Ten pationty' in 

situ carcinomas have not become invasive. It concerned, however, 

patients with short-term follow-up (mean: 50 months). Total lanyngede 

tomy was required twice as often in the group of patients who were 

treated expectantly as in the group treated immediately. 

It is important to mention that even with an accurate followeup 

schedule, 6 patients died from their laryngeal tumour, in some cnsen 

with an unexpectedly aggressive course. Nine patients died of a bron 

chial carcinoma. The risk of developing a second primary tumour I 

patients with carcinoma in situ is 15%, about equal to the risk in pas 

tients with glottic cancer (de Vries and Snow, 1985). 
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SUMMARY 

The histopathological diagnosis of squamous cell hyperplasia of 

larynx is very subjective. Since morphometry is highly reproduclb 
this method was applied to routine processed slides of 45 such le ona 

to assess objectively the epithelial characteristics, In each case moa " 

urements of nuclei of 50 cells in the basal, intermediate, and suport al 
cell layers were carried out. The data were analysed statistically. 

findings suggest that morphometry, may be helpful for the histopathol 
gical classification of squamous cell hyperplasia of the laryngeal muc 

INTRODUCTION 

Bramconsnen cadens ‘of te Folge eas be 
from squamous: nar and the anges 
hyperplasia, keratosis, and atypia, 1 

dered by the lack of an interna 
suification, 

In North America the  



ie aes 
in altu, In Burope nm classification introduced by Kletiaaseer te often 
wned’. Thih elasalfleation consists of three classes: clane | = simple 
aquamous cell hyperplasia; class Il = squamous cell hyperplania with 
atyplay class LIl = carginoma, in situ, Although the, aforementioned 
classificntions use a different nomenclature, they all distinguish three 
ontogories and, in fact, these categories more or less coincide. In the 
Notherlands Kleinsasser's classification has traditionally been used. 

Kloinsagser®, Delemarre®, and Lubsen?® have all shown by means 
of retrospective clinical pathological analyses that Kleinsasser's classi- 
floation has prognostic significance: the risk of future development of 
oOnvelnonn iInereases from class I to class III. We therefore base our 
Manngement poliey on this classification. In all cases microsurgical 
ramoeval of the entire lesion is attempted. When classes I or II are 
reported by the pathologist no further treatment is given and the 
patient is merely followed up. With class III lesions, depending on the 
age of the patient and the site and extent of the lesion, further treat- 
Ment, consisting of either co, laser surgery or radiotherapy, is carried 
oul, 

Kloinsasser's classification, however, is subjective. In practice the 
problems encountered in the use of this classification focus particularly 
on the differential diagnosis between class II and III. Even between 
oxperionced pathologists in this field there is disagreement in diagnosis 
of W substantial number of cases. Furthermore, on review of the sec- 

lion, the classification is not always reproducible. It is therefore impor- 

fant to search for objective parameters which distinguish the different 
CliNHOs to improve the reproducibility of the grading of the hyperplastic 

lavyngeul lesions so that optimal treatment of these lesions may be 

wiven, This study attempts to determine whether quantitative morpho- 

logiowl analysis of the epithelial characteristics can contribute to the 

Nistopathological classification of squamous cell hyperplasia of the 

larynx. 

MATERIAL AND METHODS » 

Material 

A total of 50 microscope slides were examined. Forty five slides (15 

oneh Of lath. 1, class 11, and class [I1) were selected by two experi- 

a 

    

enced, independent pathologiate fom a total of 275 alidea pertaining to 

the patient material (lotal nuinber of pallonta 108) of the Department of 

Otolaryngology, ree Univeralty Hoapltal, and the Netherlands Cancer 

Institute analysed earlier by Lubsaen, These 45 alides were ehosen at 

random, without knowledge of the pationis' histories, Mive alldea fran 

normal laryngeal epithelium were also ineluded, All pationta had been 

followed for at lenat six years, 

Histology 

All laryngeal specimens were fixed in formalin and embedded In patie 

plast (4 pm thiek), The sections were stained with haematoxylin and 

eosin, Measurements for this study were carried out in three layers of 

the epithelium: the basal cell layer, consisting of one layer of basal 

colls; the prickle cell or intermediate cell layer; and the superficial cell 

layor, These layers are defined as follows: the basal cell layer te 

represented by a row of cells following the basal eell lamina; the super 

ficial cell layer (or granular cell layer) is restricted to a superfieial 

layer of three to five cells (below the stratum corneum when present) 

and characterised by densely distributed keratohyalin praniles, In 

between these two strata is the remaining intermediate layer or stratum 

apinosum??, Measurements in this layer are made in the middle of the 

epithelial width (measured from the basement membrane to the Ypper 

layer of the stratum granulosum), 

Definition of the histological classes 

According to Kleinsasser's classification” a with modifientions of Delo 

marre”, in class I, simple squamous coll hyperplasia, there is a thieke 

ning of the epithelium and often a form of keratosis (Pig, lb; Ig. 1a 

shows normal epithelium), There is, however, no atypia, Mitosen are 

rare and found only in the basal cell layer. Clase I, squamous cell 

hyperplasia with atypia (Fig. le) shows all the characteriwtion of the 

former and, in addition, atypia, A moderate number of mitoses are 

seen, some of which might be atypleal. The atypla does not involye the 

full height of the epithellum, Class Tl, eareinoma in aitu Cig, 1), 

manifesta the penerally aceepted characteriation of carcinoma with the 

exception of invasive growth. There is a full thiekneas epithelial re 

placement by atyplonl cella, Mitowes are frequent and not Iimited to the 

basal cell layer, 

a}



Vig, 1 (a) Normal squamous cell epithelium (x 330). hyperplasia (x $80), (e) Squamous cell hyper 
Carainoma in situ (x 208), 

)). (b) Simple squamous cell 
plasia with atypia (x 330), (d) 

Ag 

  
  

Morphometry and atatiotioal analyaty 

Kren onoh alide the moet ahavagtertatlo part of the lewlon wan aeleated 

for moddurenent by tWo experienced pathologiati, Beeause the patholo 

tint included the (three lnyers of the epithelium in hia evaluation of the 

lesion, 50 nuelel per cell layer were measured at random, he nuelewr 

area, the nuclear contour index, and the polarity of these $0 cella were 

measured with a projection microscope (100x). The slides were projected 

on to a graphie digitising tablet (Bit Pad One, Summagraphica Corpora 

tion) (ig. 2). Additional measurements were made of the nuelear oarow 

  

Nig. 2 Technical equipment; At the centre the digitising tablet on whieh the 
mioroscope image is projected by a mirror. On the right the standard computer 
torminal on which the results are shown, The average time to moanure 60 ealle 
if 15 min, 

ding and the epithelial width, With these parameters the charneteriation 

of the classification (hyperplasia and atypia) were assessed, There were 

no differences of any significance between measurements done twiee by 

the same person at different places within the areas selected by the 

pathologists (Table 1). The data were transferred to a computer (Cyber 

760, Control Data). The mean values, standard devintions, and ebriela 

tions were calculated (Statistical Package for Social Selencen), for 

statintical analysis, Wilcoxon's non=parametria two sample teat was used, 

We also attempted 16 measure the cell alze but the quality of these 

seotions fixed In formalin did not allow for acourate measurement of the 

ooll wise, 
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— Pable 1) ixitipiew of the monn nuclear arena, the meat TT 

tour Indices and the moan nuclear polarition of | 
Intermediate layer of 3 cases (1 elass I, 1 elage 
111), measured twice at different places within the mane area by 
the same person, aoa 

  

  

Measurement class I class IJ class III 

Mean nuclear area (um?) 1 71.04 103.23 90.90 
intermediate layer 2 72.28 101.98 92.11 

Moan nuclear contour index 1 3.64 3.61 3.69 
. Intermediate layer 2 3.69 3.63 3.72 

Mean nuclear polarity (radians) 1 0.74 1.31 1241 
intermediate layer 2 0.70 1.35 1.76 

  

The following morphometric parameters, all carried out in the three 
coll layers, with exception of no 5 and no 6, were used to compare the 

three classes of Kleinsasser's classification: 

1 The mean nuclear area (in ym’), 

a The mean nuclear contour index (NCI), as given by the formula 

P 
BS ae 

vA? 

Where P denotes the perimeter of the nucleus and A the nuclear 
avea., The NCI is a size independent shape parameter. Its minimal value 
in found for a circle and is 3.545 

2rR = 
War * 2 Var= 3545), 

Tt inereases when the nuclear irregularity increases!”, 

8 The mean polarity of the nuclei, a parameter for nuclear axis 
orientation, The angle between the long axis of the nuclei and the local 
‘basement membrane was used as a measure of the polarity of the nuclei. 
The direction of the long axis was estimated by the computer from the 

— eoordinates of the perimeter points, obtained during the monsurement of 
the nuclear area, This results in a mean nuclear polarity of nuelel in 

d. QO. 

  

     

  

the bea! vell lager Gwe © wxON ure genorally orientated perpondi= 
cular to the looal vanennst ‘earibans ’ of 41,87 radians (360% 2 1 
radians © 06,2890 radians; 1 radian « 60%) and in a mean nuclear pola 
rity of the nuelel in the auperficlal layer (when the axes are generally 

orientated parallel to the surface) of * 0,0 radians, 

4 The total number of nuclel per (arbitrary) square unit, ‘The 

number of nuclel per square unit in the specimen ia a measure of 

nudlear crowding (number of nuclei per unit volume) 

h The maximum width of the epithelium, a measure of hyperplasia 

(nrbitrary units). Strictly speaking, only a plane that is cut perpendl> 

cular to the epithelial surface (and if possible also perpendicular to the 

basement membrane) can serve for a proper measurement of the epither 

lial thickness. Only those parts of the sections which were vertical to 

the epithelial surface were selected for the measurement, No matter 

    
what method is applied this parameter remains somewhat unreliable, 

6 ~The maximum width of the stratum corneum, a measure for Chyper=) 

koratosis. 

7 ‘The standard deviation (SD) for the various nuclear areas, nuelony 

contour indices, and nuclear polarities: SD nuclear area may be conpid= 

ered a measure of anisokaryose; SD nuclear contour index a measure of 

polymorphia; and SD nuclear polarity a measure of irregularity or 

architectural disturbance of the corresponding epithelial layer, 

RESULTS 

Table 2 gives the results of the measurements of the parameters of the 

normal epithelium and the three classes (1, Il, IIL) ef abnormal epithe 

lium, The results of the statistical analysis carried out to compare the 

various classes are recorded in Table 3, 

There was a significant difference between normal epithellum and 

class I, class I and class II, class I and class TH for at least five of 

the parameters used (and even more when the standard deviations were 

taken into account), but between class I and elas IM slgnifioant 
differences were found for only three parameters, In Wig, 4 the mean 

nuclear polarity of the intermediate layer has been plotted againat the 

nuclow! crowding in the #uperticlal layer of all clases Chormal, classes 

1, 11, and 11). These two parameters wore the most diseriminating for. i 
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t nea 8) see tae 
colne! |. Three patients of claws Il (pas 

tlonts M, 98 and 80) are above the function line, close to the group of 

pationts of class I, The function Une drawn to give an optimal separa 

tion of class If and class III has been established by means of a funge 

tion classification, using the following function: 1,489 x Polar. I, + 

0.1047 x NUC.S = 4,35 = 0." 
A retrospective analysis of the records of patients classified as } 

class Il has been carried out to see whether lesions from pationta above i 

      

  

    
        
    

  

      

          

    
     

  

     

  

    
   

          

  
  

; mt the line, if not treated other than by endoscopic biopsy, run a dite 

ferent course from those below the line, Seven of 15 patients were 

J sere exaluded from the comparison for the following reasons, Three patients 

| f. (26, 33, and 34) at the time had been treated with radiotherapy for 

| = their class If lesion. If an infiltrating carcinoma was diagnosed within 

one year of the first biopsy, as was the case in two patients (21 and 

ou — ts a ? d ; , 28), those patients were excluded as well on the assumption that the 
; : ‘W2 145 178 2n 2.45 

es mean nuclear port interme ayer vacians) first biopsy was probably not representative of the lesion, There was | 

fa 3 ti Hoattergram of all cases: normal epithelium @, class Im, class I1V, class also doubt about the first biopsy of one patient (22); within some 

months after the first biopsy (class Il) a second biopsy was done, in 

[sled crowding superticial layer ja.4) which a class [1 lesion was found. Finally, one patient (29) was @X=— ! 

cluded because he had been treated with radiotherapy nine years before 

for an unknown condition of the larynx. Of the remaining five patients 

of class [1 above the discriminant function line, one (31) developed a | 

curcinoma after eight years and another (25) showed a carcinoma in situ 

(class 111) within two and a half years, The other three patients of this 

group followed a favourable clinical course, Of the two patients of the 

group of class IT left below the discriminant funetion line, one (a7) 

developed a carcinoma after 10 years, whereas another (35) had develop~ 
ad a guroinoma in situ after one year, 7 

All patients of class Ill have been treated, either with sadiothen 

vapy (ne14) or they underwent a cordectomy (nea), Thus Jong tern 

; = ; follow wp on nonetreated pationts within this group ia Impossible, 
93 123 154 184 244 245 

mean nuclear polanty intermediate layer (tadians) * . h 

tin b= pan nuclear apeipoity intermediate: ina e 

@a0 

      

  

                              
  

ram of all cases of class Il and el ur ‘pat 
Jase ITl (pationts 36-50), a mmmmere IY
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The histological classification of squamous cell lesions tp vary subjec- 
tive.” Few studies applying objective methods have been carried out to 
ansens the epithelial characteristics of the so called premalignant lesions 
of the laryngeal mucosa. 

Several workers” 4 AB’ A6 have performed photometric studies de- 

tormining nuclear DNA content and nuclear area. Hellquist et al® have 
investigated, in particular, patients with lesions with dysplasia; the 
nuclel measured in their study were taken at random through the 
epithelium, Their findings did not show any morphological or photo- 
metvie differences between the epithelia with moderate dysplasia which 
HUubsequently developed severe dysplasia or carcinoma in situ and those 
(hat did not. Apart from doubt regarding its usefulness, it appears 
unlikely that spectrophotometriec analysis will be used routinely if only 
heawuse It cannot be performed on routine stained and one also needs 

expensive photometric equipment. 

Morphometry using simple objective parameters which can be ap- 
plied on any routine processed material has proved to be of use in 
grading all kinds of tumours, including bladder! and prostate tu- 
mours, In this study morphometry was applied to histological slides 

from patients with squamous cell hyperplasia of the laryngeal epithe- 
lum, Classified according to Kleinsasser.’ 

Measurements of the nuclei were done in the three layers of the 

epithelia that can be distinguished: basal, intermediate, and super- 
fieial, This appears to be an essential difference from the approach of 
Hollquist et al. With morphometric parameters we showed that between 
Glas 1 and class Il and between class I and class Ill there are six 

wiginificant parameters. Thus with the assistance of morphometry, 
expecially with the mean nuclear area of the basal and intermediate cell 
lvyer (an increase of the nuclear area from class I to class II and from 
lisa 1 to class III in both layers) and with the mean nuclear polarity 
in all three layers ( the polarity expressed in radians increases from 
olass 1 to class Il and from class I to class IJ] in the three layers each) 
one can easily distinguish between these classes (class I and class Hi 
and clans [and elass 11). 

The differentiation between class I and class III, however, is 
More diffieult, Only three significant morphometric parameters between 

S
S
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—
—
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    these olaeeen ve founds topwine disoriminant analy nie 
(the ease ane arranged: in a frais hoquence to diseriminate bex 
twoon the grouper with a dombination of two parameters: the mean 
nuclear polarity of the Intermediate Inyer and the moun nuclear raw 

ding of the superficial layer (Mig, 4)) results in a division Into two 

groups that is not indentical to the division by histopathologienl exa= 

mination alone: a small cluster of histologically classified claws I lesions 

below the diseriminant funetion line morphometrically falls Into the oliss 

Ill category. Unfortunately, we could not determine whether thin partl= 

cular morphometrically identified cluster of class Il lesions followed 

clinical course typical for class [II lesions (for several reasons mitiy 

patients had to be excluded in the retrospective clinical analysis). 

Histological revision of lesions, particularly of class IT and elaws 

lll, even by experienced pathologists is not reproducible in many 

cases, In this study nuclear areas, shape factors, erowding, and opl- 

thelial width have been measured, The morphometrie findings are highly 

reproducible for the classification of squamous cell hyperplasia of the 

laryngeal mucosa. Furthermore, the findings suggest that the usual 

histopathological classification of Kleinsasser may be inadequate for 

there is evidence of two groups within class Il above and below the 

discriminant function line. The clinical course of these two groups 

    

needs study and definition. 
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SUMMARY : 

By means of morphometry, differentiation between the classes of laryne 

geal squamous cell hyperplasia can easily be performed, mutually 

(Kleinsasser's classification) and in comparison with normal epithelium, 

It is rather difficult, however, to distinguish between class Il (hyper 

plasia and atypia) and class III (carcinoma in situ). In the group of 

class II lesions, two groups of patients could be differentiated « prow 

nostically favourable and unfavourable group. When using: a “linear 

discriminant analysis, the two groups mentioned could be diatinguished 

morphometrically. In histopathological examination, lesions clanalfied bd 

hyperplasia and atypia (class II), must also be examined with morphar 

metry, because in this way the group at risk can be traced, eT 

INTRODUCTION ; ; 

In grading the ‘premalignant! lesions which develop from the aquamour 

epithelium of the larynx, hyperplasia and atypia are the cwwenti 

features. Therefore Kleinsasser tried to resolve the confusion: about 0 

terminology and the several descriptions of hyperplastic loniona of the 

laryngeal epithelium and introduced the term squamous cell hy 

aia? 7, During recent decades many cases of transition from hy 

tic and init 1 Wwelons into invasive carcinoma have been d 

‘Thowe studios #howed that, in analogy with corvieal dysplash 
5 
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A COnUNUOUA ranging from hyperplastic lesions to oareinema in attu and 
that subsequently an invasive caretnoma can develop 

Comparison of the various studies is not casy because of the 
varlety of histopathological classification and terminologies used by 
different authors, In retrospective clinical analyses, Kleinsasser's 

Table I, The numbers of non-treated class I » Class II and class III pati 
developed an invasive carcinoma 

. 

  

  

Class I Class II Class III Mean interval 

Kloinsasser (4), 1963 5/61 1/5 18/20 6 
Delomarre (8), 1970 3/20 6/26 4/8 oe 
Lubsen (5), 1980 1/23 5/18 1/3 54 i. r 

  

Glassification has proved of interest® 4 5 (Table 1) Hyperplasti = 
ot 

yperplastie chang 
the epithelium of the larynx fall into one of the three classes 

feeording to the degree of cell atypia present: class I: 
OOll hyperplasia; class I: 

WI; carcinoma in situ. 

whor 

simple squamous 
Squamous cell hyperplasia with atypia; class 

However, it is impossible to actually draw a 
Pp line between class II and class III and the differential diagnosis . : Aan to squamous cell carcinoma may present problems. There will always 

be wt subjective element in the diagnosis of a pathologist, which is why 
objective parameters may be useful, 

Several objective methods such as photometry and electronmicros- 
GOpy have been adopted by various investigators to assess the epithelial 

ol 8 of 2mali i wrActeristics of ‘premalignant’ lesions of for instance the oral mucosa® 
and of the laryngeal mucosa”, In an earlier study we have defined 

Horphometmical parameters to differentiate the three classes!” . The 
findings suggest that within class ll, | two groups with differing progno- 
see could be distinguished. Unfortunately, as most of the class II (and 
Ml class IIT) lesions were treated, this aspeet could not be evaluated 
Therefore in the present study only slides of non -treated patients wer 
examined, 

‘ . 
The objective of thig study was to test the hypothesis on a 1 arge 

KYoup of non-treated patients with long-term follow-up classified on 

  

the firat taken biapay arr r The untreated pationts from clase 1 

and clase LOL will alee be etude, 

MATERIAL AND METHODS 

Material 

A total of 59 microscopical slides of non-treated patients (18 class I, 34 

class IL and 3 class III slides) and 10 controls with normal laryngeal 

epithelium, were selected by two of us (J.D., P.O.). The blopay 

specimens were all first biopsies taken from patients with laryngeal 

hyperplasia from the files of the Department of Otolaryngology ol the 

Free University Hospital and the Antoni van Leeuwenhoekhuis (The 

Netherlands Cancer Institute) both in Amsterdam, These pationts were 

carefully followed up for a period of at least 6 years. 

Histology 

Formalin-fixed (10%) and Paraplast-embedded laryngeal specimens wore 

used. The sections (4 wm thick) were stained with haematoxylin and 

eosin. The microscopical slides were reviewed and classified according 

to Kleinsasser's classification. The characteristic morphological fenturos 

of the classes are, class I: broadening of the squamous epithellum, with 

a regular structure and without atypia; class I] shows the charactoriatia 

morphological features of class I and besides cell atypia; the pleture of 

class Il] is that of carcinoma (polymorphia and atypia) without Invasive 

growth (Fig. 1, chapter III). 

Morphometry 

The degree of tissue organization is particularly relevant in morpho 

metrical analysis. Anisotropic tissues demonstrate a layering or ordering 

into regular patterns and by definition, this occurs in stratified aqunn 

mous epithelium; in isotropic tissues the components do not domonatvate 

any perferred orientation, the liver ames Individual cell layers within 

the epithelium form polarized sheets, within which the individual oells 

possess structural homogeneity?” He The individual strata ean be 

analysou!4 and the process of differentiation can be quantitatively 

assessed by comparing data obtained from successively higher eplithellal 

layers’, In voutine diagnosis pathologists classify the lesions aeoording 

61 

—_—, —|



—— lo the histopathologioal features of the colle in the opithellal layers 
Therefore we welocted areas which showed the moat ohariot Ohne fon 
{ures aeconding to the class (this selection proved to be veprodueible) 
ind measured at random chosen nuclei in the three cell layers of the 
opithallum; the basal cell layer: a row of cells following ine basal 
lamina; the superficial cell layer: restricted to a superficial layer of 3 
to 5 cells, and characterized by densely distributed keratohyalin gra- 
nules, oy between these two layers is the intermediate layer of stratum 
spinosum . Measurements in this layer are carried out in the middle of 
the epithelial width. The slides were projected with a projection micros- 
Hope (100x) on a digitising tablet (Summagraphics Corp.). Of each 
layer, 50 nuclei were measured. The nuclear crowding was estimated 
fvom photographs taken from the microscopical slides (enlargement 100x) 
within a fixed, but arbitrary square. The data were transferred to a 
PDP 11/40 (Digital Equipment Corp., Maynard, Mass.) and after simple 
(ransformation, transferred further to a Cyber 750 (Control Data) for 
Htntistieal analysis, 

rom each case measured, the following parameters were calculated 
in each of the three cell layers, with the exception of (e) and (f): 

(1) Mean nuclear area (um*); its standard deviation is a measure 
of arisokaryose. 

(b) Mean nuelear contour index; the NCI is a size-independent 
shape parameter, defined as Perimeter 

\/ area 

Its minimal value is found for a perfect circle and is 3.545 

27R nt 
Vake = 2 Vir = 3-545 a 

The NCI inereases when the nuclear irregularity increases. Its standard 
deviniion is a measure of polymorphia. 

(¢) Mean nuclear polarity (radians; 1~radian 60°) 
for omlentation of the long nuclear axis, 

» & parameter 

for which the angle between 
the long axis of the nuclei and the local basement membrane was meas- 
ured, Whon the axes are generally orientated perpendicular to the 
Cloeal) basement membrane, as in the nuclei in the basal cell layer 8, a 
politity of t 1,57 radians is found. When the axes are generally orien- 
{tod parallel to the surface, as in the nuclei in the superficial layer, a 
polarity of £ 0,0 radians is measured, 
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(d) contr OT oe 0 por unit volume), the 

number of nucle pep apbitvary walt area, 

(o) The epithelial width (Arbitrary Unite, A.U.), © measure for 

hyperplasiny only those parte of the section which were vertical to the 

epithelial surface, were selected for the measurement, 

(f) The width of the stratum corneum (A.U.) a measure for (hy= 

per-) keratosis, 

An attempt has been made to measure the cell size as well, however, 

the quality of these sections fixed in formalin did not allow for aceurite 

measurements of the cell size. 

Statistical analysis 

Descriptive statistics were calculated for each class respectively, Wil» 

coxon's test was used to establish the difference between the classen, 

As the level of significance, p<0.05 was adopted. A multivariable 

analysis was performed and the most discriminating parameters (stepwise 

discriminant analysis; method: RAO!'s yi) were used to distinguish 

between the group of patients from class II that developed invasive gar 

cinoma or became a carcinoma in situ (class [1) and the group of 

patients that did not. 

RESULTS 

The descriptive statistics calculated from the morphometrically ashensed 

features of the nuclei and of the epithelial width, of the normal apl» 

thelium and the three classes (1, IJ and III) are recorded in Table ff, 

In Table Ill the significant parameters between the classes aro Hated, 

When comparing the control group with normal laryngeal epithelium, 

class I and class III, many significant parameters were found, Clana Il 

consists of only 3 non-treated cases, and we therefore added tha ti 

sults of measurements of class II] from an earlier study (10), An to 

class II and class IIL, the comparison is more difficult, 

In a scattergram (Fig. 2) the mean nuclear contour index in the 

basal lnyer of all cases of class II is plotted against the mean nuclear 

crowding in the basal layer. The numbers correspond to the patient 

numbers In Table 1V, in whieh the patients histologically classlflad as 

clase I ave alae recorded according to thelr elinieal followeup, 
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course continued to have classifications lower than on 4 
at secondary (and/or subsequent) biopsies, Seven of they 
found in the same area as most patients with an unfave 

course, 

Vig. 8 shows the nuclear differentiation patterns in the three 

layers, for mean nuclear area, mean nuclear contour index, mean nu- 

Gloar polarity and mean nuclear crowding. In class I the mean nuclear 

urous in all three layers are larger than they are in the normal epi- 

thelium, This can be interpreted as nuclear hyperplasia. There is a 

resemblance in differentiation patterns for class HI and class I regar- 

ding the nuclear area, However, when comparing the nuclear polarity, 

the nuclear crowding and epithelial width and the width of the stratum 
gormeum (see also Tables II, III), there are differences. 

Heeause of differing clinical courses we divided the patients of 

class Il into two subgroups: group Ila: 21 patients with a favourable 

alinieal course for the larynx, and group IIb: 17 patients who develo- 

pod ® laryngeal carcinoma or carcinoma in situ (class III). For this 

ronson these patients received a full course of radiotherapy and in the 

ease of a recurrence they were treated with a partial laryngectomy 

(nos, 37 and 48) or a total laryngectomy (nos. 31, 40, 49 and 53). 

In group IIb the mean nuclear areas in the intermediate and su- 

perficial layer tended to be larger than the areas in the same layers of 

group Ila (Table Il, Fig. 3). However, no statistically significant 

parameters were found for group Ila and group IIb (Table III). 

; When using a linear stepwise discriminant analysis (method: RAO's 

yi5y for groups Ila and IIb, after 5 steps a p-value of 0.0093 is found 

(ileps 1-5: mean nuclear contour index basal layer, mean nuclear 

orowding basal and superficial layer, mean nuclear area superficial layer 

and standard deviation mean nuclear area basal layer), The function 

(1!) for discrimination of the groups is: 4.71 x mean nuclear contour 

index basal layer +0.01 x mean nuclear area superficial layer +0.23 x 

standard deviation mean nuclear area basal layer +0.16 x mean nuclear 

orowding basal layer +0.06 x mean nuclear crowding superficial layer 

81,25; where FPa0 denotes: unfavourable prognosis and F<0: favourable 

prognosis. 

Pam When the five steps are ineluded in the analysis, 79% of the indi- 

vidual cases of groups Ila and Ilb can be correctly classified with an 

‘erill probability of 0,82 (range: 0,620.97) (Table TV), if a dociaion 
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{hroshold to distinguish between the groups of 0,50 th taken, When a 
threshold of 0,80 is adopted, 29% of the cases fall in w ‘ao ful! 
group, The figure of 79% is optimistic when the decision rule ip applied 
for general diagnosis, because for evaluation of the rule the same popu- 

lation Wis Used as for assessing this decision rule. 

Looking back to the seattergram (Fig. 2) 5 patients with an unfavour- 
able clinical course for the larynx were found left of the discriminant 
funetion line in the middle of most cases with a favourable clinical 

course (group Ila), Three of these patients were - although they had 

am unfavourable clinical course - according to the morphometrical clas- 

wmifleation, classified in group Ha (nos. 30, 48 and 53, with a proba- 

bility of 0,60, 0.80 and 0.91 respectively). Of the remaining 2 patients, 
no, 40 was morphometrically classified in group IIb with a probability of 

just 0.62 ('doubtful' case) and no. 51 with 0.96. So in this scattergram 

the only ineorreetly graphically reflected but morphometrically correctly 

olaswifiod patient was no. 51. 

DISCUSSION 

lor a consistent grading of 'pre-cancerous' squamous cell lesions of the 
laryngeal epithelium, quantitation of characteristics of hyperplasia and 
atypia may be helpful. The basis of any quantitative study should be 

the approach of the pathologist towards routine diagnosis, which means 

that those cells should be quantitated on which his diagnosis is based. 

If such an approach to quantitation is maintained, the results obtained 
coin be ‘translated baeck' to routine practice®, Morphometry might reveal 

diseriminant parameters that are not easily estimated by pathologists. 
Quantitation has already proved to be of use in, for instance, the 
grading of endometrial carcinoma!” and the grading of (uterine) cervical 

lontons!®, 

In & previous study” it could be demonstrated that one can easily 

distinguish between class 1 and class II, and between class I and class 
Ill, The differentiation between class II and class Il] was more diffi- 

mult, Class Il appeared not to be a clearly defined group. For that 

wtudy, selection of the slides was made on their quality and on their 

roprovontativity for the dlass in which the lesion was classified. In the 
went study, only non-treated patients wore selected, which means no 

10 

   
   
    

treatment other than ler endoseople biopsy, 
Betwoon claaa 1 hellum many significant marphoe 

metrical paramotera Ai I] consists of only three non= 
treated casos, thovela ‘results from the earlier study to 

make the compart glass I more reliable, However, 

in routine histopat { 

class Ill as well as b 

difficult. 

The patients in class Il have been divided into 2 groups because 

   
  

  

    

  

      
    

    

  

‘ween class I and normal epithelium is not too 

of their differing clinical course (Tabel IV). Most of the patients (nel?) 

who finally developed a earcinoma (n=17), form in a seattergram (Ip, 

2) a cluster in the right-hand section (group IIb). On the other hund, 

the group with - on the average - a more favourable clinical course |) 

clustered in the left-hand section (group Ila). This scattergram wis 

made from all cases of class II with use of parameters (the mean nuclor 

contour index basal layer and the mean nuclear crowding basal layer) 

which proved to be most discriminant for group [la and IIb (stepwise 

discriminant analysis’°). 

In the study of differences between the groups in class II, none 

of the morphometrieal parameters used reached statistical signiflounce, 

When linear discriminant analysis was applied to the morphometrical 

parameters, clear differentiation between the groups in Ila and IIb way 

easy (by using five parameters, 79% of the cases in the two groupe 

could be correctly classified, with an average probability of 0,82), 

while by light microscopical examiniation this differentiation was dif» 

ficult. In the morphometrical discrimination between the prognostioally 

favourable and unfavourable lesions, attention was paid to the nulear 

area in the superficial layer, the nuclear crowding in the basal and 

superficial layer and the nuclear polymorphism in the basal layer (nue 

clear contour index), all of which were found to be increased In the 

case of lesions from the prognostically unfavourable group (group Ib) 

vis-a-vis group Ila. By contrast, the fifth parameter ineluded in the 

analysis, the nuclear anisokaryose in the basal layer (As expressed in 

the standard deviation mean nuclear area), proved to be less pronoiuny 

eed for the group prognostically unfavourably classified, when compared 

with the favourably classified group. 

Only § of the patients (n=16) who were, according to the initial 

blopay tken fyom the vocal cords, classified as class UH Chyparpiaall 

  



   

  

‘and atypia) and who sub equently were found to have larynne " 
paswed through the carcinoma in situ stage. The pationta clunulfled in 
the prognostically unfavourable group form a special group at risk of 
developing an invasive carcinoma. They need extra attention in the 
histopathological examination. The lesions histopathologically classified 
if class Il, must also be examined by means of morphometry to esta- 
blivh a more accurate classification. 

Further studies are being carried out on a test set, to evaluate 
the results of the decision rule as employed in this study. 
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ABSTRACT 

Laryngeal biopsies of squamous cell hyperplasia with atypia were grad dd 

by means of morphometry, using 5 non-correlated nuclear param 

preselected with linear discriminant analysis, and were tested for the 

prognostic significance, in a follow-up study. Fifty-two biopsy spedh 

mens were obtained from 18 patients who were merely followed and | it 

necessary underwent a repeated biopsy examination. The lesions of | 10 

patients progressed to invasive carcinoma. In 8 patients the second or 

further biopsies were again classified as squamous cell hyperplasia 

atypia. For both groups the mean follow-up period was 7,2 yoara 

ge: 3}-11). In the progressive group 73% of the biopsies were Me 

metrically classified as prognostic unfavourable, whereas the ¢ 

outcome on the basis of the last biopsy was correctly predicted 

out of the 10 cases (mean probability: 94%), the other 4 | 

"'mis-classified", although for 3 cases with a low proba 

60%). For a valuable morphometrical classification of losi 

patients, the results as presented still are insufficient 

classifiaction probabilities may be improved when 

treated patients with squamous cell hyperplasia with 

INTRODUCTION — ‘ea vineess) wtiwiitmy OTi fhe att 

tol gil ; rip  
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histopathologionl diagnosls ta required. In our hospitals we use a three 
Krade classification; class 1, simple squamous cell hyperplasia; claws 1, 
squamous oll hyperplasia with atypia; class III, carcinoma in eltu, This 
Glassification carries prognostic significance, which was shown by 
Kleinsasser, who introduced this classification! 2 and by two others 3 

} All three studies included large series of patients. Our management 
polley is based on this classification implying in case of class I or class 
Il, merely follow-up of the patient. In class III lesions usually radio- 
therapy was applied and in some cases endoscopic co, laser surgery or 
only endoscopieal removal. 

The reproducibility and objectivity of the diagnosis in lesions 
whieh vary from normal to malignancy as a continuous spectrum, as is 
the case in laryngeal epithelial hyperplasia, can be improved by quanti- 
tative objective methods”. It was shown vefore® that quantitative objec- 
(lve parameters ean easily be applied on routinely processed material, in 
order to get a more reliable assessment of nuclear atypia, particularly 
in case of hyperplasia with atypia (class II) and carcinoma in situ 
(Glas III), In practice, the problems encountered in the use of this 
Glawwifiention are found in that part of the continuous spectrum of 
hyperplastic squamous cell lesions of the larynx. The clinical relevance 
of & Computed morphometrical decision rule for these type of lesions was 
shown in o former study’, To evaluate the prognostic significance in 
untreated patients with laryngeal squamous cell hyperplasia with atypia, 
fi study has been carried out on a set of repeated biopsy specimens 
from patients initially classified in class I] with long term follow-up, 

MATERIAL AND METHODS 

Patlonts 

A total number of 118 patients with squamous cell hyperplasia of 
(he laryngeal epithelium were seen between 1974 and 1981 in the De- 
parthent of Otolaryngology of the Free University Hospital and in the 
Ayton! van Leeuwenhoekhuis (the Netherlands Cancer Institute), both 
In Ateterdam, The Netherlands. Thirty-two patients were at revision 
oligeified a8 carcinoma in situ, 30 patients received for this reason a 
full Gourse of radiotherapy. For this morphometrical investigation only 
biopsy specimens from untreated patients (n*18) with repeated biopsy 

1 

ee — ————   

examinations were @aled at least 6 months after the Initial 

blopay, which hae hietologiaally elasaified na hyperplasia with atypia, In 

this study 62 laryngeal blopay apedinens have been examined, 

According to thelw elinieal outcome the 18 patients were divided 

into 2 groups, group 1) 8 patients with a favourable clinical course and 

group 2: 10 patients with an unfavourable clinical course, All pationts 

were males and were followed-up for at least 5 years, The mean age for 

group 1 was 56 years (range: 28-80) and for group 2: Mae yours 

(range: 46-78). Between group 1 and group 2 no pregnant differences 

were found for this small group of patients as to their smoking habit 

or alcohol consumption, the duration of the hoarseness and the localisi«= 

tion of the lesions on the vocal cords. 

All the follow-up biopsies (n=26) of the 8 patients with a favour 

able clinical outcome, who did not receive any kind of treatment, were 

again classified as class II (Fig. 1). One of these patients (no, 5) died 

from a myocardial infarction, another patient (no. 6) from a primary 

bronchial carcinoma, 8 and 6 months respectively from the last biopsy 

examination. follow-up period (years) 
4 

r T T T T T T T T T 
0 5 10 

4 m50 $—$—$ —¥ 
5 m,68 Ss cardiovascular disease 
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Fig. 1 Follow-up of 8 patients with an initial class [1 lesion (squamoue cell 

hyperplasia and atypia). 

On the further biopsies these patients were again cladsified as clay» UH 

(=2)/ T=died. 

The 10 patients, who in their first biopsy showed squamous eall 

hyperplasia with atypia (class 11) ‘and had an unfavourable clinteal 

course further on, were treated at the time thelr blopsy showed Invae 

sive laryngeal eareinoma (138 months = 7) years after the firat biopsy) 

” 
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We. & Follow-up of 10 patients with an initial class II lesion, subsequently 
developing an invasive carcinoma =Ca) RT=radiotherapy/TL=total la- 
ryngectomy/N=necknode metastasis/M=distant metastasis/RN=radical neck- 
dissection/2=classified in class II (=squamous cell hyperplasia with 
itypla) /3=class II (carcinoma in situ) /t=died. 

(My. 2). Nine patients were then irradiated and in case of a recurrent 
onrelnoma a total laryngectomy without (no. 9) or with a radical neck 
dissection (no, 14) was undertaken. In the last patient large metastases 
to the superior mediastinum were found during the operation. He died 
i @ short while from these metastases. Two patients (nos. 10, 11) died 

fi and $8) years later, after the radiotherapy from cardiovascular diseas- 
os, Nour of the 10 patients with unfavourable clinical follow-up (nos. 
14, 18, 15, 17) on histological examination first progressed to carcinoma 
in situ, One patient (no. 13) received for this reason a full course of 
radiotherapy, but in spite of this, 2} years later, his lesion was histo- 
loleally proven to have progressed into an invasive laryngeal carcino- 
tia, A total laryngectomy was then performed. In patient no. 17, who 

was first irradiated for an invasive carcinoma, nearly 3 years after the 
radiotherapy metastases were found in the superior mediastinum. He was 

treated with & full course of irradiation, but he died after 1 year from 
the metastases, 
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Iistopathology 

The 62 lavyi 

formalin for leat 

and stained with Ww 

ed by two of us (JD, PO) and 

classification! ) with squamous cell hyperplasia with atypia (ne47) or 

as carcinoma in sltu (ne6), In elass IJ there is a thickening of (he 

epithelium, para= and dyskeratosis and a moderate number of mitoses In 

  

   
   

  

seen. The atypia is defined as individual cells with nuclear aberrationay 

the nuclei may be enlarged, irregularly shaped or may have abnormal 

staining. There might be a significant loss of polarity and in class IT 

lesions the atypia does involve the full height of the epithelium. Jn case 

of a class III lesion - carcinoma in situ - there is a full thickness 

epithelial replacement by atypical cells. 

Morphometry 

Pathological epithelial changes often show focal variations, there» 

fore representative areas (i.e. the most atypical areas) are selected for 

the morphometrical analysis. In each of the two cell layers (basal and 

superficial) of the epithelium, fifty nuclei, chosen at random, were 

measured. 

In the basal cell layer nuclei following the basal membrane and In 

the superficial layer nuclei restricted to the superficial layers of 4% 

cells are chosen. Measurements were performed after projection of the 

slides with a projection microscope (at a total magnification of 1000 x) 

on a graphic tablet (Bit Pad One, Summagraphics Corp.). The selected 

morphometrical features were calculated from each measured case, 

The following 5 parameters, which were selected in a previour 

study using the stepwise discriminant analysis’ , were calculated for 

their most discriminative power. 

1. The mean nuclear contour index basal layer (NCI bas,!,)) 

NCI: Perimeter. its value increases when nuclear irregularity 

area 

Inereases, the minimal value is found for a perfect oivale; 

b.046, 

2, The moan nuclear area superficial layer Cum) Cn. area mup, 

LaDy on | 

  

    



  

         

  

    

‘all 

    

© standard deviation of the nuclear area 

n, area bas.l.). fart 

4, ‘Total number of nuclei per (arbitrary) unit aren in the basal 
layer (nuclear crowding; n. crowd. bas.1.). 

5S, Nuclear crowding in the superficial layer (n.crowd. sup.l.). 

The prognostic formula (F) was: 4,71 x NCI bas.l. + 0.01 x n. area 

wup.l, + 0.23 x sd, n. area bas.l. + 0.16 x n. crowd. bas.l. + 0.06 x 

nm, eGrowd, sup.l. - 31.25; where F 20 implies: prognostic unfavourable 

and F<0 means; prognostic favourable. 

The morphometrical measurements for the preceeding study! were 

performed on the initial biopsy specimens, histologically all classified as 

fiquamous cell hyperplasia with atypia. In the present study also the 

avcondary and further biopsies will be analysed morphometrically, on 

the basis of the 5 selected features. This study includes 26 microscopi- 

oal slides in group 1 and group 2 each. The biopsy specimens on which 

an invasive laryngeal carcinoma was diagnosed were excluded from this 

Investigation. 

WESULTS 

In Table I and Table II the probability of classification by mor- 

phometry (using a linear discriminant analysis) in the prognostic fa- 

vourable group and in the prognostic unfavourable group is shown. 

In the non-progressive group, patients nos. 2, 3 and 6 (Table I) 

showed prognostically ‘a rather favourable clinical course. Although 

patient no, 2 and 6 once, on the second biopsy, were classified mor- 

phometrically as prognostic unfavourable, the last biopsies were clas- 

ified as prognostic favourable. Patient no. 6 died 6 months after the 

ast biopsy from a bronchial carcinoma. Patient nos. 1, 5 and 7 were on 

their ultimately taken biopsies, classified as prognostic unfavourable; so 

orphometrically there was progression of the degree of atypia. Patient 

no, § died 9 months after the ultimately taken biopsy from a myocardial 

infaretion. Two patients (nos. 4 and 8) were three times classified as 

prognostic unfavourable, but showed no progression to invasive carci- 

noma later on. For patient no, 4, the classification results by majority 

all into the unfavourable group, It should be noted that 3 of the 4 

wien show a alassification probability of 54%, 57% and 56%, indicating 
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considerable doubt maining blopay, the third ene, 
on the a ' : or classification in tho: aoe 

nostic favourable 8 tho first 3 lesions were 

clasaified aa pre \ 

biopsy specimen asuified in the prognostic favourable 

group. It could be so the ne but last biopsy examination had been 

"radical", “ 

Six patients of the Eieviapsive group (nos. 9, 10, 12, 18, 16, 1% 

Table Il) showed a clear morphometrical follow-up with almost all lesions 

classified in the prognostic unfavourable group, or as carcinoma tn 

situ. The lesions histologically classified as carcinoma in situ were 

tested on the basis of an earlier assessed function® for diserimination 

between lesions histologically classified as squamous cell hyperplisla 

with atypia and as carcinoma in situ. In this study the lesions classified 

histologically as carcinoma in situ (patient no. 12, second and third 

biopsy; no. 13, third biopsy; no. 15, third biopsy; no. 17, sooond 

biopsy) were morphometrically all correctly classified. 

In 4 patients of the progressive group (nos. 11, 14, 16, 18) the 

      

last biopsies, before an invasive carcinoma was demonstrated, were 

morphometrically classified in the prognostic favourable group. In 

patient no. 11 the last biopsy with hyperplasia and atypia was classified 

as prognostic favourable with a rather low probability (63%). This wir 

also the case with the last hyperplastic biopsies of patients nos, 14 and 

18 (61%, 57% respectively). 

Even after the histopathological review of all follow-up lesions of 

patient no. 16, no satisfactory explanation can be given for the "mlie- 

classification" of the biopsy, taken before an invasive carcinoma da 

veloped. 

DISCUSSION 

Other morphometrical studies of the epithelia of the larger airways 

are coneerned with changes in nuclear and cell parameters during 

development of metaplasia and dysplasia in bronchial and nasal opither 

lum. 

Automatic detection of epithelial thickness, volume dengity of pte he 

collular mucus and the number of nuclear profiles per unit aren “ti 

       



seationed epithelium provided objective separation of v 
bronehial epithelium (normal, mucous and metaplastie), aw 

Hetram and Rogors”, o 

Alterations of the nasal epithelium were studied by Boysen and 

Rolth, who presented a morphometrical model for the evaluation of mor- 

phological alterations in the basal layer?? Deane Le Among the several 

features evaluated the mean nuclear transverse diameter, the sum of the 

Jongitudinal and transverse nucleolar axes and the basal cell width (the 

vell's attachment to the basement membrane) emerged to be the best 

discriminators for grading metaplastic and dysplastic changes of the 

various types of precancerous epithelial transformation of the nose??, 

A similar problem as in the underlying report, was addressed in a 

wtudy by Hellquist et ar, 24, In order to obtain an objective and repro- 

duelble classification and to reduce the subjectivity of the judgement, 

they examined different laryngeal epithelia (such as: hyperplasia and 

different types of dysplasia - mild, moderate, severe) with photometry. 

No differences were found in the nuclear DNA values for moderate 

dysplasia (more or less comparable to Kleinsasser's class II) with or 

without a later development of severe dysplasia or carcinoma in situ. 

‘They concluded that long term follow-up has to be performed to evalu- 

ate the biological significance of all these different lesions. 

This study is part of a larger project where morphometry was 

applied for a more reliable assessment of the various types of nuclear 

itypii, as in hyperplasia with atypia and carcinoma in situ of the 

Javyngeal epithelium. In the first study we described a function for 

diserimination between squamous cell hyperplasia with atypia and car- 

elnoma in situ®. A set of nuclear features was thereafter selected by 

diveriminant analysis to classify lesions with squamous cell hyper- 

plisla as to their favourable or unfavourable prognosis’, as Colgan has 

performed for marked atypical endometrial hyperplasia! , For differen- 

Hiation of the two groups we found, the nuclear area in the superficial 

layer, the nuclear crowding in the basal and superficial layer, the 

Huelear irregularity in the basal layer (nuclear contour index) to be 

Inerensed and the nuclear anisokaryose in the basel layer (as expressed 

in the standard deviation of the nuclear area), to be less pronounced in 

eana of prognostic unfavourable lesions, with marked atypia, than in 

the prognostic favourable group of lesions with mild nuclear atypia’, In 

Wht microscopical examination, however, the differentiation proved to 

   

      

  

   

  

be diffioult, 7 
In the present atuily 

their ability to prediet te 
hyperplasia with atypia to 

with longterm followetp, 
In evaluating the resulta we have assigned each biopsy either to 

the group of prognostic fayournble or to the group of prognostic unthe 

vourable, A margin of doubt, leaving a case unclassified when thore Is 

    wn of progression from squamous cell 
gareinoma, in individual patients    

    

a reasonable likelihood on both groups (e.g. a classification probability 

between 40-60%) has not been used. Classification probabilities in the 

neighbourhood of 50% are to be considered questionable. When forcing 

the morphometrical results into either one group, the concordance with 

the a priori classification is in the non-progressive group 58% (16 out of 

26) and in the progressive group 73% (19 out of 26). 

The results of this classification as displayed in the Tables I and 

II are not always consistent with what one would expect on the basis of 

the clinical course. The classification sometimes appeared to be peyal= 

sible. In some patients a prognostically unfavourable morphometrical 

classification is followed by a prognostically favourable morphometrical 

classification in the sequential biopsy. In these cases the “premulige 

naney" of the lesion may have been removed radically by the prior 

biopsy or the lesion removed is not representative. This is also possible 

in patients, were the ultimate morphometrical classification was untae 

vourable, but in whom the clinical outcome was favourable (e.g. nos, 1, 

4; Table I). In some cases the biopsy examination cannot be regarded 

as representative for the unfavourable clinical outcome (sampling en 

ror), when - as in patient no. 11; Table Il - within a few months after 

the morphometrical favourable examination an invasive laryngeal oarel= 

noma has developed. 

For a valuable morphometrical classification of lesions of individual 

patients, the results as presented in the underlying report still are Ine 

sufficient. This is due to the mentioned intrinsical probloma (sampling 

error, reversibility in the classification), the limited dataset Camall 

samples of untreated patients) and the in general poorer classification 

results for teststudies. 

A prospective study on greater samples of untreated patients with 

losions histologioally classified as class [1 and class IT would have to be 

curried out in order to Improve the morphometrical clagsifiention probar — 
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Fy, patient and anatony allow for indirect isbn COREE ne be 

oul easily during follow-up, and patient should comply with 

follow-up visits and should stop smoking. The result of such a    
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From the foregoing chapters it is clear that classification of th 

called precancerous lesions of the laryngeal mucosa is diffioult 

cially for class II and class III lesions. Reproducible class 

important because of the different management policies for class Ils 

class III lesions. Moreover, indentification of patients in the class 1 

group with an unfavourable clinical course is desirable, nit * 

In this study morphometry was applied in order to determine 

whether morphometrical analysis of some epithelial characteristics oan 

contribute to a reproducible histopathological classification of squamous 

cell hyperplasia of the larynx. Microscopical slides of patients with 

hyperplastic laryngeal lesions were projected on a graphic — 

tablet. Measurements were made of the nuclei (area, contour 

polarity, crowding) in the three layers of the oe 

cell ypstulania with ae claw 1 ind oe 

was developed (chapter III). 

As i other ener pein oe D  



   

fleation of patients with olaws I lestons who subsequently dey 
Invantve caroinoma (about 20-25% of the untreated alnas Mpa nts Proved to be difficult on histopathological grounds, | _ 

: This study has shown (chapter IT) that the majority of the pa- 
tents with a class lesion, who later developed an invasive carcinoma 
did not go through a morphologically identifiable carcinoma in situ ee 
In the biopsies taken. Further, we were able to select in a retrospec- 
tive study from a learning set of class II patients, those morphometrical 
pirametors , which identified class II patients, who later developed 
invanivo carcinoma, However, when these selected parameters formulated 
in a numerical decision rule, were tested on another set of class IT 
lonlona the results proved to be insufficient. It should be noted that 
tht wtudy Was hampered by several factors: the "premalignancy" of the 
lonlon may have been removed radically by the prior biopsy, or the 
loulon removed is not representative (sampling error). Retracing these 
factors is difficult because the localization of the lesions had not been 
nodorded precisely, On the basis of these results it is concluded that in 
future ft is mandatory to describe these hyperplastic lesions accurately 
and to record their localization photographically, now that the technical 

 eulpment is available, 
A prospective study on a larger number of biopsies may improve 

the value of the morphometrical classification in identifying the patients 
Of oli#s 11 with an unfavourable prognosis. Longterm (life long) follow- 
Wp of the patients is necessary, because even after 10 years squamous 
voll careinoma has developed in patients with squamous cell hyperplasia 
With atypia (elass 11). 

PURBPHOTIVES 

Heaides morphometry the otolaryngologist and the pathologist still 
‘hood other objective methods to predict the clinical behaviour of class II 
ontone, In this paragraph possible techniques will be discussed shortly, 
Whi¢h may be used to solve the question which patients of class I have 
A unfavourable clinical course, 

, deotin labelling of exfoliating laryngeal mucosal cells. Davina et 
have ‘shown that the labelling: percentage of exfoliating cells of the 

® cervix with the lectin concanavalin A labelling method, de~ 

  

_ were invariably diploid while areas of severe dysplasia and eareinema in 

  

   

    
    

of the epithellum, When the 
    

oreanod gradually with therm 
course of the labelliny jam mT iWent is followed longitudinally, 

the method may contvibute | diction of the future behaviour of 

4 cervical intraepithellal neoplaatio Jesion, If the same results are 

obtained, when this method 1s applied to exfoliating flattened cells of 

the laryngeal epithellum, 11 may help to more accurately classify hyper 

plastic lesions of the larynx. 

In this respect evaluation of the presence of epidermal growth 

factor receptor in cells of the laryngeal mucosa as demonstrated by 

monoclonal antibodies may also be of importance’. It has been shown 

for carcinomas that the expression of these receptors is increased”, 

Perhaps a quantitative analysis of the epidermal growth factor receptors 

on the cells of class II lesions might yield prospective information, 

Recently Tan et at.4 have described a low molecular weight factor 

related to retroviral PI5E in sera of patients with laryngeal carcinoma, 

   

     

  

This factor influences negatively monocyte chemotactic responsiveness 

and thus may have a negative effect on tumor rejection by the immune 

system. Whether the presence of this factor is of significanee in identl= 

fying patients with class II lesions, who have an unfavourable prope 

nosis, remains to be evaluated, 

More studies now seem to indicate that viruses play an important 

role in neoplasia’. Recently such a role has been claimed for human 

papilloma virus type (congress on HPV, Helsinki, Finland, 1985) in the 

genesis of squamous cell carcinoma of the larynx. When these results 

can be confirmed by others it might well be that like in squamous cell 

lesions of the cervix" in the presence of certain types of HPV viruses 

in the laryngeal mucosa identifies patients at risk for laryngeal carel- 

noma. In this way in situ hybridization for the detection of HPV viruses 

in laryngeal mucosa may prove to be useful in the patients. 

With DNA cytometry; aneuploidy is a well recognized feature of 

human tumours. Quantitative DNA analysis refleats to the total ehromo- 

somal content of tumour cells and can now be determined rapidly and 

reliable using flow cytometry. In a study of cervical intraepithelial neow 

plasme® it was shown that cells exhibiting mild to moderate dysplasia 

situ were usually aneuploid, with a frequeney approaching that of 

invasive cervienl aarelnoma, In a study on dysplastia squamous epithe 

Hal lesion of the larynx” » using static DNA eytephotometry and eompue 

   



  

ting the results according to an algorithm for DNA dlagnowt 
Hroup of histologically mild to moderate dysplasias the patter 
identified, who were proven to have @ carcinoma in the followeup, 

Further studies, making use of the mentioned techniques, will 
sontribute to identification of patients with class II lesions, who are at 

tisk for invasive laryngeal carcinoma. 
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SUMMARY we Ps 

This thesis attempts to elucidate some of the encountered problems 

in clinical practice, regarding the classification of lesions with squamous 

cell hyperplasia of the laryngeal epithelium, In literature is Htle agrees 

ment among authors for the definition of these kinds of lanyngenl lo~ 

sions. In this thesis a three grade classification, introduced by Klein- 

gasser with modifications of Delemarre, is used. According to the nile 

thors hyperplastic changes in the epithelium can be classified as to the 

degree of atypia: class 1, simple squamous cell hyperplasia; clas I, 

squamous cell hyperplasia with atypia; class III, eareinoma in altu, 

Retrospective clinical analysis have shown that Kleinsasser's clasalficn= 

tion has prognostic significance: future development of carcinoma corer 

lates with increasing class I to III, 

However, in practice, problems in the use of this histopathologient 

classification are converging in the transition of class Il to class Ill, In 

this study morphometry was applied to determine the features of atypia, 

in order to improve the histopathological classification of these lewlona, 

In chapter I literature on hyperplastic squamous cell lesions of the 

laryngeal mucosa is reviewed, Tho value of Kloinsasser's clinelfention 

system is discussed, emphasizing the differential diagnostie problema, 

In chapter 1 a retrospective elinico-histopathological analyaly is 

presented, comprising 200 patients seen between 196391081 in the 

Netherlands Cancer Institute and the free Universily Hospital and 

followed for a mean period of 8.4 years (range: S21), The moat ree 

markable finding at revision of the mleroscopieal slides was, that about 

one third of the cases, who at revision were assigned to elise Hy 

originally wore classified ay eareinoma in wit, while the reverse hape 

 



    

   pened for just a few caves, The problom thus wan overelagulfivation, 

whioh probably vewulted in overtreatment in individual eases, The 
reproducibility of the classification, however, may be improved when 

wirlot histopathologieal eriteria for class I and class IIL are used. Por 

untreated cases (especially as to class II) the prognostic significance of 

Kieinsassor's classification, which was shown in earlier studies was 

continned, 

Morphometry was applied on microscopical slides from patients with 

squamous cell hyperplasia of the laryngeal epithelium (chapter III). 

Uning morphometrically assessed features of the nuclei and the epithelial 

Width, Ohe can easily distinguish between class I and class II and class 

T and elawa Il, Differentiation between class II and class III proved to 

le move difficult, The findings suggest that within class IT two groups 

with different prognoses could be distinguished by morphometry. Unfor- 

tunately, the numbers of patients within these two groups were too 

niall to allow for definite conclusions, 

Therefore microscopical slides of only non-treated patients (i.e. 

no more than endoscopic biopsy) were selected (chapter IV). Most of 

the patients were classified as class I and class II, only a few as class 

Til, Patlonts with a class Il lesion were divided into 2 groups on the 

basis of a favourable or unfavourable clinical course, With linear dis- 

emoinant analysis applied on the morphometrieal features, a clear 

distinetion between the 2 aforementioned groups of class II patients was 

found, Using 5 selected nuclear features, 79% of the cases of the 2 

“roupsA aould be correctly classified with an average classification 

probability of 0.82, 

The seleeted nuclear features were tested (chapter V) for their 

ability to predict the likelihood of eventual progression from squamous 

ool hyperplasia with atypia to invasive carcinoma in individual patients 

with: long term follow-up. This study has shown that morphometry is 

inwuffioiont for a valuable morphometrical classification of hyperplastic 

lavynigenl lesions of individual patients. 

In chapter VI the perspectives for the clinician and pathologist are 

shown 10 aehieve more accurate diagnostics and thereby more accurate 
treatment of these lesions. 
Hey 

  

     

SAMENVATTING 

Dit proefsehrift tracht enkele problemen op te helderen, die #loh 

In de praktijk yvoordoen bij de classificatie van laesies van het larynx. 

opitheel met plaveiselcellige hyperplasie, Uit de literatuur blijlkt dat men 

het nauwelijks eens is omtrent de definitie van dit soort Inemles, In dit 

proefschrift wordt de classificatie volgens Kleinsasser pobruikt, met 

Wijzigingen daarin aangebracht door Delemarre, Volgens deseo auteure 

kunnen hyperplastische veranderingen in het epitheel op grond van de 

mate van atypie in drie klassen worden ingedeeld: klasse I, eenvoudige 

plavelselcellige hyperplasie; Klasse II, plaveiseleellige hyperplaale mat 

iityple; Klasse III, carcinoma in situ. Retrospectieve Kiinische atudles 

hebben aangetoond dat de classificatie volgens Kleinsasser prognostisehe 

wanrde heeft; de kans op het later ontstaan van een Invasief careinoom 

noemt toe van klasse I naar Klasse Ill, 

De problemen bij het gebruik van deze histopathologisehe elaaalfl- 

catie blijken zich met name voor te doen in het grensgebled van klasae 

Il on Klasse III, In dit onderzoek wordt morphometrie toegepast om de 

kenmerken van atypie vast te stellen, met het doel de clasalfieutie yan 

deze lnesies te verboteren, 

In hoofdstuk IT wordt een oversieht gegeven van de literatuur over 

hyperplastische plaveiselcellige laesiow van het larynxepltheel, De waar 

de van do classifieatia van Kleinsasser wordt beaproken, waarbi) de 

nadruk wordt geleyd op de differentiaalediagnostinehe problemen, 

In hoofdatuk Il wordt eon retrospectio£ kKiinisoh=hintelogivoh onder= 

nook bewchreven, dat 200 pationton betreft, die tusien 1964 an ee 

; Beh Anton van Leouwenhoekhula en het Agademiaah: ‘Mekenul 

ob 

  

  



   
   

    

   

  

Veljo Universiteit te Amsterdam alin onderzooht. Dexe patter 
fedurende een perlode van gomiddeld 8.4 jaar (varidren 
jaar) geeontroleerd, Bij herbeoordeling van de micros¢oplaghe pre 

ten bijkt het meest opvallend dat ongeveer 1/3 van de lnestes, dle bij 
pevinle gijn ingedeeld in klasse IT, oorspronkelijk als careinoma in situ 

Waren feclassificeerd, Daarentegen was slechts een beperkt aantal 
Monon oorspronkelijk te laag ingedeeld. Ren dergelijke te hoge classi- 

_ flentfe, heeft in individuele gevalien waarschijnlijk tot overbehandeling 
‘olold, De reproduceerbaarheid van de classificatie zou kunnen worden 
Verbeterd, indien voor Klasse II en klasse III strikte histopathologische 

_ briteria worden gehanteerd, Dit onderzoek bevestigt voor onbehandelde 
— ‘pationten (met name die met een klasse TI-laesie’ de voorspellende 

' -waarde van de classificatie van Kleinsasser. 

dbp Morphometrie is toegepast op microscopische preparaten van patien- 
ton moet plaveiselcellige hyperplasie van het larynxepitheel ‘hoofdstuk 
111), Door gebruik te maken van morphometrisch vastgestelde kenmerken 
van de kernen en van de breedte van het epitheel, kan duidelijk onder- 
noheld worden gemaakt tussen zowel klasse I en klasse II als klasse I 

61 Klaaee TI, De verschillen tussen klasse IT en klasse III blijken ook 
Met behulp van morphometrie moeilijk aan te geven. Wel kunnen binnen 
“Ielnnwe Il twee groepen met verschillende prognoses worden onderschei- 

den, Met aantal patienten van deze twee groepen is helaas te klein om 
wan dit deel van het onderzoek conclusies te kunnen verbinden. 
_-Yoor een vervolgonderzoek (hoofdstuk IV) zijn alleen microsco- 

ee preparaten uitgekozen van onbehandelde patienten; bij deze 
— pationton waren slechts biopsieén genomen tijdens endoscopie. Het 

merendee! van deze patienten is ingedeeld in klasse I en klasse II, 
‘fleehts enkele in klasse Il. De patienten met een Klasse II-laesie zijn in 

J {woe groepen onderverdeeld op grond van een gunstig of ongunstig 
woh beloop., Met een lineaire discriminantanalyse, toegepast op de 

_ morphometriach bepaalde kenmerken, is een duidelijk onderscheid aan te 
7 geven tussen de twee eerder gfenoemde groepen van patienten uit klasse 

‘Ti, Van die twee groepen kan 79% juist worden geclassificeerd met een 
_— Wanrwehifnlijheta van gemiddeld 0.82, bij toepassing van vijf geselec- 

orde korn-kenmerken, 
exe kenmerken zijn getest Choofdstuk V) op laesies moet atypische 

@ellige hyperplasie van individuele patienten, dic langduripe ge- 
rd win. Uit dit onderzock blijkkt dat morphometric onvoldoende 

  

    

  

     yokerheld oplovert voor het fulat lassifleeren van Klan Hetneston, De 

waarde van dove kernekenmerken {# te gering om in Individuele gevalion 
oon oventuele ontwikkeling van ean Invewlef careinoom te kunnen voor= 

apollon, d 

In hoofdatuk VI worden perapectieven geboden ann de elinieus on 

de patholoog-anatoom om tot een nauwkeuriger diagnoatiok en daardoor 

tot cen zorgvuldiger behandeling van deze lnesios to komen, 
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"Morphomet and squamous cell hyperplasia of the larynx". ry 

Met behulp van morphometrie kan de indeling volgens Kleinsasser 

van plaveiselcellige hyperplasie van het larynxepitheel worden ver- 

find: binnen klasse II kan een groep met gunstig beloop worden 

onderscheiden van een groep met ongunstige prognose. 

De reproduceerbaarheid van de classificatie volgens Kleinsasser kan 

worden verbeterd door de criteria voor de verschillende klassen 

strikt te hanteren. Dit zal leiden tot een geringer aantal te hoog 

geclassificeerde laesies, hetgeen klinische consequenties heeft. 

. Om beter inzicht te krijgen in het klinisch beloop van hyperplas- 

tische afwijkingen van het larynxslijmvlies, verdient het aanbeveling 

deze zowel dij de initiéle diagnostiek als bij vervolg onderzoekingen 

fotografisch vast te leggen. 

. Elke patient bij wie ooit een plaveiselcellige hyperplasie van de 

larynx werd vastgesteld, dient levenslang te worden gecontroleerd 

wegens de verhoogde kans op het later ontstaan van plaveiselcelcar- 

cinoom. Patienten met een klasse II en III laesie moeten bovendien 

worden gecontroleerd wegens de verhoogde kans op het later ont- 

staan van longcarcinoom, 

. Een overgevoeligheidsreactie type III speelt mogelijk een rol bij 

otitis media met effusie. In het middenoorslijmvlies zijn tot nu toe 

echter nog geen immuuncomplexen aangetoond, 

. Réntgenologische afwijkingen in een kaakholte van een kind vormen 

op zich geen indicatie voor een kaakspoeling.
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Medische gegevens van consultaticbureaus voor jeugdgezondheids- 

zorg mogen pas na inzage door en na toestemming van de ouders 

worden verstrekt aan andere instanties. 

Het is niet raadzaam in de Wet op de Lijkbezorging een termijn op 

te nemen die de grens aangeeft waarna een te vroeg geboren kind 

levensvatbaar kan worden geacht. De wet moet slechts aangeven na 

welke termijn een bezorgingsplicht bestaat. 

. Het werkwoord "doorverwijzen" is een contaminatie die het taalge- 

bruik van medici ontsiert. 

Doordat de centrale overheid personeelsadvertenties voor hogere 

ambtelijke beleidsfuncties slechts in een beperkt aantal dagbladen 

laat opnemen, kan op lange termijn het gevaar ontstaan van een 

politiek onevenredige samensielling van het ambtenarencorps. 

Applaus bij conecerten en toneelstukken devalueert als het te vaak 

overgaat in een staande ovatie. 

P.H.M.T. Olde Kalter 14 maart 1986.


