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INTERNATIONAL SYMPOSIUM ON CONSERVATION SURGERY 

OF THE LARYNX 

Ljubljana, May 31, 1976 

Introduction 

This edition presents the papers read at 
the International Symposium on conser­
vation surgery of cancer of the larynx held 
in Ljubljana, May 31, 1976, under sponsor­
ship of the Otolaryngological Clinic of the 
Clinical Centre, Ljubljana, and the Insti­
tute of Oncology, Ljubljana. 

Although the main topic of the Sympo­
sium concernecl surgery, this was an ex­
ceptional occasion which brought toget­
her surgeons, radiotherapists and even 
pathologists to discuss a constant pro­
blem in management of cancer of the 
larynx, •i. e. how to achieve cure with no or 
as small as possible impairment of laryn­
geal function. In the past, only racliothe­
rapy coulcl reach this ideal in early can­
cers, but not without failures. This last 
fact was a challenge for surgeons to deve­
lop various moclalit'ies of conservation 
surgery which are: removal of laryngeal 
carcinoma with preservation of respira­
tion. phonation and deglution, and at the 
same tirne ensuring the highest possible 
cure rates. This monograph gives a broad 
survey about the most recent experi­
ences in this field of pree'ision surgery, 
about its achievements and also limitati-

ons. A few reports on the results of rad;o. 
therapy alone and of combined radiation 
and surgical treatment in laryngeal cancer 
represent a sound complement to the 
topic, indicating once more that ra­
diotherapy and surgery must not be 
considered as competitive methods in ma­
nagement of this cancer, but rather as 
partners. Moreover, from the whole pre­
sentation, it is to be concluded that the 
choice of proper treatment is more de­
manding today than it was before. 
Therefore, it requ'ires still closer coopera­
tion between surgeons and radiothera­
pists in planning treatment of laryngeal 
cancer. Together they mnst estimate 
thoroughly various determining factors, 
such as precise location and extention of 
the lesion, the prognosis provided by one 
treatment rnodality or another, and not 
at last, the general physical condition of 
the patient; physical and social aspects 
have to be taken into consideration as 
well. In this way only, the advantages of 
the moclen1 surgical or radiation teclmi­
ques and proceclures can be made most 
beneficial to the patients. 

B. Ravnihar





INDICATIONS ANO LIMITATIONS OF CONSERVATION 
SURGERY OF THE LARYNX 

Alajmo E. 

Thirty-five years of conservation sur­
gery of the larynx have shown that many 
of the cartilagineous, muscular and muco­
sal components of the larynx and hypo­
pharynx can each be removed without 
damaging the laryngeal structure and fun­
ction, and without interfering with nor­
mal swallowing. 

Each of these operations has proved 
thoroughly satisfactory from the cancero­
logic standpoint, being based on the ana­
tomic and embryologic knowledge of the 
larynx. This is furthermore confirmed by 
survival rates which are similar to those 
obtained with total laryngectomy. 

Several surgical techniques such as cor­
dectomy, hemilaryngectomy and horizon­
tal supraglottic laryngectomy have already 
been widely employed for a long tirne. 

These operations can be variously asso­
ciated with one another and thus allow 
conservation surgery in patients suffering 
from tumors wh'ich cannot be considered 
resectable by one of the three above men­
tioned operations. 

Cordectomy can be performed in tumors 
of the middle third of the vocal corcl with 
normal mobility. If the tumor reaches the 
anterior commissure it can be treated 
with fronto-lateral laryngectomy. When 
also the vocal process of the arytenoid is 
affected, cordectomy must be associated 
with arytenoidectomy. A fixed cord and a 
subglottic extension of more than 1,5 cm. 
from the free border of the vocal cord 
are c o n  t r a i n d i c a  t i  o n  s. Impaired 
mobility requires hemilaryngectomy. 

Hemilaryngectomy can be performed in 
the following cases: 1,) cordal tumors with 
impaired mobility or extending to the ven-

tricle; 2) early tumors of the ventricle 
with mobile cord; 3) tumors of the false 
cord extending to the ventricle and/or to 
the arytenoid. Tumor spread to the ante­
rior commissure needs removal of the lat­
ter together with the anterior third of the 
opposite vocal cord (as performed in fron­
to-lateral laryngectomy). Tumors with ex­
tension to the edge of aryepiglottic fold 
(or tumors arising from aryepiglottic fold 
or from the three folds area) need lateral 
supraglottic pharyngolaryngectomy with 
removal of half of the epiglottis; in some 
of these cases it is possible to preserve 
both arytenoid and vocal cord, or at least 
the latter. When the tumor affects the an­
terior part of the false cord, a horizontal 
supraglottic laryngectomy must be perfor­
med since the pre-epiglottic space might 
have been invaded. Fixed arytenoid and 
advanced tumors of the ventricle are con­
traindications; in fact in the first case the 
orico-arytenoid joint might have been in­
vaded and, in the second, the tumor might 
have spread to the lateral crico-thyroid 
groove. 

Horizontal supraglottic laryngectomy is 
mainly performed in the infrahyoid part 
of laryngeal surface of the epiglottis, even 
when spreading to the false cords and la­
teral walls of the vestibule. Tumors ari­
sing from the suprahyoid part of the epi­
glottis, or extending to its free border, can 
be treated with supraglottic laryngectomy 
extended to the posterior third of the base 
of the tongue. When the tumor spreads to 
the valleculae or superficially to the po­
stel'ior third of the base of the tongue, a 
supraglottic subglosso-Iaryngectomy can 
still be performed; in this case removal 
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of the whole hyoid bone is mandatory. If 
the tumor reaches the free border of an 
aryepiglottic fald, supraglottic laryngec­
tomy must be extended to the laryngeal 
aspect of the pyrifarm fassa; when the 
latcr is also affected, the operation must 
be extended to the whole pyriform fossa.
Tumor spread to an arytenoid or to the 
upper surface of a vocal cord, makes it 
necessary that the operation be extended
to the arytenoid and the upper half of the
true cord. When a vocal cord is more wi­
dely affected, but is still mobile, cordec­
tomy with arytenoidectomy must be asso­
ciated to supraglottic laryngectomy: in 
this case the operation is called 3/4 laryn­
gectomy ( or horizonto-vertical laryngec­
tomy ). Supraglottic laryngectomy has the 
following c o n t r a i n d i c a t i o n s: 1) 
c!eep infiltration of the base of the tongue; 
2) infiltration of the thyroid cartilage; 3)
tumor spread to anterior commissure; 4)
fixec\: vocal cord or fixed arytenoid far
tumor extension; 5) tumor spread to both
arytenoids; 6) tumor spread to mucosa of
the posterior aspect of the arytenoid as
well as to post-cricoid mucosa; 7) exten­
sion to the lateral wall of oropharynx; 8)
infiltration of pre-laryngeal muscles 9)
another contraindication arises from the
necessity to. extend supraglottic laryngec­
tomy both to the base of the tongue and to
one pyrifarm fassa, since it would be im­
posible far the patient to restore swallo­
wing properly.

Hemilaryngopharyngectomy can be per­
farmed in tumors of pyrifarm fassa when 
1ts floor and the post-cricoid mucosa are 
free from the disease, provided that vocal 
mobility is normal and tumor does not 
infiltrate the larynx deeply. 

The association of basic operations such 
as cordectomy, hemilaryngectomy and su­
praglottic laryngectomy, can therefore 
create different types of conservative ope­
rations which make it possible to avoid 
tracheostomy and allow the patient to 
speak with a laryngeal voice: this voice is 
very good after supraglottic laryngectomy, 

and fair when a vocal cord is completely 
or partially removed. 

Only vertical operations (cordectomy, 
hem'ilaryngectomy) allow removal of the 
anterior commissure. In fact it requires 
resection of the angle of the thyroid carti­
lage, and then a disconnection of the thy­
roid alae. This weakens the laryngeal 
structure so that, when, after a supraglot­
tic laryngectomy, the larynx is tied to the 
hyoid bone, the thyroid alae rotate and 
shift. 

Involvement of anterior commissure is 
therefare to be considered, as previously 
stated, a contraindication to supraglottic 
laryngectomy. In some of these cases a 
reconstructive laryngectomy by crico-hyo­
idopexfa is stili possible, as the last 
attempt to preserve the continuity of the 
air passages. 

Conservation surgery has also been re­
commended for subglottic and bilateral 
tumors (transversal glottectomy by Cale­
aro). We do not have a direct experience 
of neither of them. However we cannot 
but stress how serious subglottic tumors 
are, so that functional problems become 
secondary. As regards bilateral glottic tu­
mors, we can treat them either by radio­
therapy or by other surgical techniques; 
in fact early bilateral tumors with mobile 
cords can be irradiated and curred in a 
very high percentage. Otherwise they can 
be treated by bilateral cordectomy and 
laryngoplasty (according to Bailey). More 
advanced tumors with preserved cordal 
mobility can be treated by reconstructive 
laryngectomy with crico-hyoido-pexis. The 
most advanced cases, with impaired vocal 
cord mobility or fixed cord, must be trea­
ted only by total laryngectomy. 

In conolusion, we believe that, altho­
ugh there are indications and limitations 
for each of the laryngeal conservative ope­
rations, it is not so important that we 
should be able to plan a certain type of 
operation, but it is essential that we know 
the local and general contraindications to 
conservation; often only in the operating 
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room, after considering the local situati­
on carefully, and on the basis of pre-ope­
ration data, we are able to decide which 
is the type of conservative operation to be 
performed. 

That is why we would like to po'int out 
the general and local contraindications of 
conservation surgery of the larynx. 

General contraindications: 1) Poor gene­
ral conditions and patients over 70. 2) Se­
rious defect of respiratory functionality. 
3) Severe mucosal lesions following pre­
vious radiotherapy. 4) Multiple bilateral
neck metastases. 5) Fixed lymph-node me­
tastasis. 6) Distant metastases.

Local contraindications: Upward: 
deep infiltration of more than half base 
of the tongue. Laterally: tumor exten­
s'ion to oropharyngeal lateral wall; thyroid 
alae 'infiltration. Downward: subglottic 
tumor extension more than 1,5 cm from 
vocal cord free edge, and more than 1 cm 

from the anterior commissure; invasion of 
floor of pyriform fossa. Forward: thy­
roid cartilage infiltration; crico-thyroid 
membrane invasion pre-laryngeal muscles 
invasion. In Depth: fixed vocal cord; 
deep infiltration of ventricle tumors; deep 
laryngeal infiltration of pyriform fossa tu­
mors. Backward: tumor extension to 
both arytenoid cartilages; crico-arytenoid 
joint infiltration; cricoid cartilage infiltra­
tion. 

S u m m a r y  

Several surgical techniques such as cordec­
tomy, hemilaryngectomy and horizontal su­
praglottic laryngectomy have alreacly been 
widely employecl for a long tirne. 

The association of the above mentionecl 
basic operations may leacl to clifferent types 
of conservative operations which make it 
possible to avoicl tracheostomy ancl enable 
the patient to speak with a laryngeal voice. 
Inclications ancl contrainclications for conser­
vation surgery of the larynx are given. 





CONSERVATION LARYNGEAL SURGERY IN THE 

ELDERLY PATIENT 

Tucker H. M. 

Although it is generally well-known that 
Bilroth undertook the first total laryngec­
tomy in 1874, it i,s less common knowled­
ge that he first performed a hemilaryngec­
tomy in the same patient, resorting to the 
more extensive procedure only when the 
subtotal attempt resulted in a recurrence. 
In the one hundred years since, great stri­
des in surgical technique, better under­
standing and support for the altered phy­
siology of the surgical patient and much 
improved diagnostic capabilities have per­
mitted the widespread use of less than to­
tal laryngectomy with ever improving cure 
rates. At the present tirne, more than half 
of all the new laryngeal cancers seen are 
suitable for subtotal laryngectomy. 

During the same one hundred years, ge­
neral improvements in the prevention and 
management of childhood and adult dise­
ase have led to continuing increase in life 
expectancy to the point that, iin many de­
veloped countries, 25 % or more of the 
population is over the age of 65. Although 
many of these individuals are in other­
wise reasonable health, major head and 
neck procedures are often not performed 
in favor of radiation therapy for cure, 
even for lesions that would otherwise be 
considered amenable to surgery in young­
er patients, on the grounds that the pati­
ent is too old to tolerate the necessary 
procedure. The same argument has been 
employed in favoring total laryngectomy 
over subtotal procedures in the older pa­
tient. 

This report examines the author's expe­
rience with conservation laryngeal surgery 
in patients over the age of 65 at the tirne 
treatment was undertaken. It is intended 

to shed some light on the validity of with­
holding conservation laryngeal surgery 
from otherwise suitable patients on the 
grounds of chronologic age alone. 

Materials and Methods. - (Table I) In 
the period July 1969 through January 1976 
a total of 27 patients were seen with lesi­
ons suitable for either supraglottic laryn­
gectomy or hemilaryngectomy. Of these, 
the eldest was 92 years old. Fifteen were 
supraglottic lesions and twelve were uni­
lateral glottic lesions. One patlent in each 
group had received cobalt teletherapy in 
the range of 6000 to 6500 rads in an unsuc­
cesful attempt at cure. The others were 
untreated when first seen. In all cases, 
complete otolaryngologic workup inclu­
ding direct laryngoscopy and biopsy was 
performed. In addition, medica! evaluati­
on with special attention to pulmonary 
and cardiac status was obtained. In those 
cases complicated by coronary artery di­
sease, impaired pulmonary function, dia­
betes, etc., vigorous treatment regimens 

ui 
....; +-' +-' 

� C/) � 
Q) 
bJ) +-' 

o � 
C/) 

;:j 
Q) 

ci 'i::J o .
6 z :>-< it 

Unilateral Glottic 
9 65 89 Lesions 

Supraglottic Lesions 14 65 92 

Tota! 23 

Table I 
Conservation laryngeal surgery in the elderly 

patient 
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were implemented to bring these factors 
under control by the tirne of the planned 
surgery. In the group of supraglottic le­
sions, all of which received approximately 
3000 rads planned preoperative radiothe­
rapy, the necessary delay allowed ample 
tirne to attend to medical problems wit­
hout the need to postpone surgery. The 
cases managed by hemilaryngectomy, on 
the other hand, did not receive concomi­
tant radiation and it was thus necessary 
to delay surgery beyond two weeks from 
the tirne of biopsy in one case because of 
a recent myocardial infarction. In four ca­
ses, three from the unilateral glottic group 
ancl one from the supraglottic group, in­
surmountable medical problems such that 
surgery of any kincl was precluded dicta­
tecl the use of radiotherapy for cure as the 
treatment moclality, thus leaving a total 
of twenty-two cases in the surgical group. 

The general surgical management and 
operation selectecl were, in each case, the 
same that woulcl have been employecl in 
similar patients under the age of 65. The 
unilateral glottic lesions, all of which were 
T2 or aclvancecl T1 lesions, were managecl 
with tracheotomy and vertical hemilaryn­
gectomy appropriate to the particular ca­
se. In those cases requiring total removal 
of the arytenoicl, replacement bulk in the 
form of a muscle pedicle was supplied. 
The supraglottic lesions were treatecl with 
approximately 3000 rads preoperative ra­
cliotherapy over a three week period. The­
re followed a three to four week rest peri­
od, after which supraglottic laryngectomy 
0inclucling cricopharyngeal myotomy) and 
raclical neck clissection were performecl. 
In two cases a secondary contralateral 
neck dissection was done approximately 
six weeks after the first side. In all neck 
clissection cases in this group the caroticl 
artery was covered with a dermal graft.1

Prophylactic broacl-spectrum antibiotic 
coverage was begun intraoperatively and 
continuecl for seven to ten days in all ca­
ses. Hemovac clrains were removed when 
no more than thirty-five cc. were obtained 

in a twenty-four hour period. This gene­
rally occurrecl at about the third or fourth 
postoperative day. 

Cuffecl tracheotomy tubes were, of co­
urse, used in all cases. The cuff was clefla­
ted as soon as the patient was awake ancl 
alert, which was usually on the morning 
following surgery. In the hemilaryngec­
tomy cases, aspiration was not usually a 
problem thereafter and the cuff could be 
left deflated until removal of the tube. The 
patients in whom supraglottic procedures 
had been performecl, on the other hand, 
often requirecl reinflation of the cuff for 
three or four clays, usually beginning on 
the third or fourth postoperative clay. The 
cuff was again deflated as soon as the 
patient coulcl manage his own secretions. 
In general the hemilaryngectomy patients 
were extubatecl on the ninth or tenth post­
operative clay. The supraglottic group 
usually required the tracheotomy tube 
until two weeks post surgery. 

Postoperatively, feedings were begun 
within twenty-four to forty-eight hours via 
a nasogastric tube placed at the tirne of 
surgery. This was continued until at least 
forty-eight hours after removal of the 
tracheotomy tube. At that tirne, if the pa­
tient was having no respiratory clifficulties 
ancl there were no signs of incomplete 
wouncl healing, clear liquicls or semi-solicl 
food was begun by mouth, after first re­
moving the nasogastric tube the night be­
fore. 

In all of the hemilaryngectomy patients 
ancl all but two of the supraglottic cases, 
peroral alimentation was sufficiently well 
tolerated within thirty-six hours to permit 
clischarge from the hospital. In the two 
exceptions mentionecl, one of which hacl 
had a fistula, the nasogastric tube was 
reillsertecl and the patient sent borne for 
three weeks. Peroral alimentation was suc­
cessfully begun in both cases at the next 
attempt. 

Results. - (Table II) There were no sur­
gical mortal'ities in this series of patients. 
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Conservation laryngeal surgery in the elderly 

patient 

Morbidity was defined as: fistula farma­
tion, skin breakdown greater than two 
cm, carotid blowout, or any other unto­
ward result such that additional surgical 
intervention was required or that delayed 
discharge beyond three weeks from the 
day of surgery. As will be seen from the 
table, there were two fistulae, both in the 
supraglottic group. Both of these closed 
spontaneously without further surgical in­
tervention. There were no skin break­
downs, no carotid blowouts and only one 
case in which discharge was delayed far 
other than difficulties in postoperative 
placement. This was a patient in the su­
praglottic group who experienced no dif­
ficulties with healing, extubation or ali­
mentation, but who required a prostatec­
tomy postoperatively when the urinary 
catheter placed at surgery could not be 
successfully removed. Complications sub­
sequent to his urological surgery kept him 
in the hospital far faur weeks. Although 
this is not strictly a complication of his 
laryngeal surgery, it is included because 
his urologic problem was precipitated by 
the catheter which might not have been 
necessary otherwise. There were no com­
plications in any of the hemilaryngectomy 
patients. 

Discussion. - Total laryngectomy, with 
or without neck dissection, has been 
shown to be the procedure of choice far 

carcinoma of the larynx, against whose 
curative results all other modalities must 
be measured. This procedure, when em­
ployed in the previously irradiated pati­
ent, carries with it a risk of significant 
morbidity on the order of fifteen to 
twenty percent overall, of which most will 
be fistulae.2 In order to salvage the voice 
in suitable cases, it is reasonable to accept 
a somewhat higher morbidity, but not lo­
wered cure rates. Since the advent of wide 
acceptance of conservation surgery, seve­
ral series have shown that the cure rate in 
properly selected patients is essentially 
equal to that far total laryngectomy.3, 

4 

Complications, on the other hand, are ge­
nerally reported as being somewhat higher 
in the conservation group, particularly as 
regards fistula farmation in supraglottic 
cases. In both hemilaryngectomy and su­
praglottic laryngectomy, problems with 
deglutition and aspiration of secretions 
are not uncommon. Neither of these com­
plications occur, of course, in the fully 
healed total laryngectomy. For this rea­
son, it has generally been held that pati­
ent age is a contraindication to surgical 
treatment in general and to conservation 
surgery in particular. This rationale assu­
mes that radiotherapy is better tolerated 
by the elderly patient than is surgery. 
Although it is difficult to quantify the dry 
mouth, skin desquamation and/or break­
down and continued problems with cle­
glutition that result from radiotherapy or 
to compare them with the complications 
of surgery in a meaningful way,5 there is 
the inescapable fact that radiotherapy ge­
neraly preserves a much better voice than 
that achieved by eveh the best pharyngeal 
speech in the total laryngectomy patient. 
On the other hand, the cure rates far ra­
diotherapy alone are in no case as good 
or better than those achieved by surgery 
or combinecl racliation and surgery. 

It fallows that if appropriate conserva­
tion surgery can be applied with preser­
vation of voice, the one real advantage of 
radiotherapy as a treatment modality •is 
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lost, provided that morbidity and morta­
lity are essentially the same. Complication 
rates from radiotherapy alone are repor­
ted as being from five to ten percent in 
most series.5 The total complication rate 
in the small series reported herein is 
13.6 Ofo. Although we cannot give meaning­
ful five-year survival statistics in this 
small group, it seems reasonable to except 
as good results as have been reported for 
similar lesions in large studies in younger 
patients. These are, of course, better than 
for radiotherapy alone. 

The arguments for withholding conser­
vation laryngeal procedures in elderly pa­
tients have centered around the anticipa­
tion of higher complication rates than 
would occur in s'imilar patients of young­
er age group. If the patients reported in 
this paper are divided into hemilaryngec­
tomy and supraglottic laryngectomy gro­
ups, it can be seen that the complication 
rate in the former group is O O/o and in the 
latter the fistula rate is 14.2 °/0 . These fi­
gures certainly compare favorably with 
,reported rates in series of younger 
patients. 

In evaluating the elderly patient for 
such surgery, particular attention must be 
paid to cardiac and pulmonary status. If 
cardiac status is, or can be made adequ­
ate to permit general anesthesia, the 
patient should be able to tolerate a 
conservation procedure. Pulmonary fun­
ction deficits, on the other hand, may well 
be the limiting factor in these cases, 
inasmuch as some degree of aspiration is 
almost a certainty after supraglottic laryn­
gectomy and is often seen briefly after 
hemilaryngectomy. In such patients, total 
laryngectomy remains a suitable alterna­
tive, since aspiration is not a problem. 

Conclusions. - A review of the author's 
experience with conservation laryngeal 
surgery in patients over the age of sixty­
five strongly suggests that chronologic 
age alone need not be a contraindication 
to such procedures. No mortalities resul­
ted in th'is series and an overall compli­
cation rate of 13.6 °/0 was achieved. 

S u mm a r y

At the present tirne, more than half of all 
the newly diagnosed laryngeal cancers are 
suitable for subtotal laryngectomy This re­
port examines the author's experiences with 
conservation laryngeal surgery in patients 
over the age of 65 at the tirne the treatment 
was undertaken. 

It has generally been considered that pa­
tient's age is a contraindication to surgical 
treatment in general and to conservation sur­
gery in particular. A review of the author's 
experiences with conservation laryngeal sur­
gery in 22 patients over the age of sixty-five 
strongly suggests that chronologic age alone 
need not be a contraindication to such pro­
cedures. 
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LES LIMITES DE LA CHIRURGIE PARTIELLE HORIZONTALE 

DU LARYNX 

Cachin Y. 

La chirurgie partielle horizontale du 
larynx est de pratique assez recente. La 
premiere intervention de ce type a ete ef­
fectuee en 1938 par P. C. Huet (Institut 
Gustave-Roussy, Villejuif) et rapportee 
dans un numero des Annales d'Oto-Laryn­
gologie de Paris de la meme annee. 

L'operation effectuee etait la hyo-thyro­
epiglottectomie destinee a enlever une tu­
meur sus-glottique mediane en meme 
temps que la loge hyo-thyro-epiglottique. 
Huet precise que »l'exerese comprend 
une laryngectomie partielle anterieure 
sus-glott'ique completee en haut par une 
pharyngotomie para-mediane bilaterale et 
une transversale sus-hyoi:dienne«. 

Depuis lors de nombreux types d'inter­
vention ont ete decrits, en particulier la la­
ryngectomie sus-glottique (Alonso, 1939). 
Plus recemment on s'est efforce d'en elar­
gir les indications a la fois lateralement 
(margelle du larynx) et vers le bas (etage 
glottique). Il est done utile de preciser 
quelles sont les limites de cette chirurgie, 
ce qui necessite tout d'abord le rappel de 
ses justifications theoriques sur le plan 
carcinologique et sur le plan fonctionnel. 

Justifications theoriques. - 1 ° - Sur 
le plan anatomique, le larynx sus-glottique 
est une region assez autonome disposant 
de son drainage lymphatique propre. Il 
est bien limite en bas par les cavites ven­
triculaires et ses collecteurs lymphatiques 
sont entierement dist,incts ,de ceux du 
farynx sous-glottique. 

2° - Sur le plan de l'extension tumo­
rale, il existe ainsi des obstacles natureles
a l'extension des cancers sus-glottiques

2 

vers la glotte. Les cancers vestibulaires 
purs (face Jaryngee de I'epiglotte, bandes 
ventriculaires) s'etendent rarement a la 
glotte; ils peuvent par contre s'etendre la­
teralement aux rep1is ary-epiglottiques; 
enfin, ils s'etendent frequemment (80 '% 
des cas operes) a la loge pre-epiglottique. 
Ils relevent done d'une laryngectomie par­
tielle horizontale. 

Seuls les cancers ventriculaires, outre 
leur extension vers le haut, peuvent s'eten­
dre vers fa glotte et la sous-glotte apres 
destruction du cone elastique. lls consti­
tuent done une contr'indicatJion a Ia chi­
rurgie partielle horizontale. 

Enfin, les cancers de l'epiglotte sus-hyo­
i:dienne se developpent pendant longtemps 
sur place. Leur extension vers fa base de 
la langue en avant et vers la paroi pharyn­
gee lateralement est tres tardive, malgre 
;J'absence d'obstacles anatomiques. (Cou­
pes d'etude histologique des pieces opera­
to,ires de laryngectomie). Un grand nom­
bre de ces cancers peuvent done etre 
traites par Iaryngectomie partielle hori­
zontale. 

3° - Sur le plan des resultats carcinolo­
giques, la chirurgie partielle horizontale
pratiquee pour des cancers sus-glottiques
sans extension au fond du ventricule n'est 
pratiquement jamais fa cause de recidives
au niveau de la trnnche de section inferie­
ure (1 a 2 % des cas - chiffres de !'Insti­
tut Gustave-Roussy). 

4° - Sur le plan des resultats fonction­
nels, cette chirurgie conserve une voix et 
une respiration ,normales. La gene de la 
deglutition clisparait quelques semaines 
apres l'intervention. 
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lndications et limites de la chirurgie 
partielle horizontale. - Sur la base des 
considerations theoriques ci-dessus enon­
cees, il me semble que les .indications et 
les contr'indications de la chirurgie par­
tielle horizontale du larynx peuvent etre 
aisement precisees. Plutot que de mettre 
en parn1lele les :i,ndications respectives des 
differents auteurs, je pense preferable de 
soumettre a la discussjon celles que l'equ­
ipe de l'Institut Gustave-Roussy (Vil­
lejuif) a l'habiitude de mettre en oeuvre 
ainsi que ,le ,type d'intervention qui lui 
parait convenir dans tel ou tel cas. 

11 faut distinguer deux types de locali­
sations neoplasiques: 

l. Le s c anc e r s
q u e s  m e d i a n s: 

s u s - g 1 o t t i-

Relevent de cette chirurgie: 
- Cancers du bord ,bibre de l'epiglotte

Intervention conseillee : epiglottecto-
mie. 

Cancers de la face laryngee de l'epi­
glotte medians - Intervention conseillee 
: hyo-thyro-epiglottectomie. 

- Cancers de la face laryngee de l'epi­
glotte avec extension a 1 ou 2 bandes ven­
triculaires - Intervention conseillee : 
laryngectomie horizontale sus-glottique. 

- en dehors paroi laterale du pharynx,
- en haunt, extension importante a la

base de ,la langue. 
Nous deconsei,Ilons la chirurgie partiielle 

horizontale dans ces cas soit sur le plan 
des sequelles fonotionnelles qui nisquent 
de faire perdre ,le beneflice de la chirurgie 
partielle, soit et surtout sur le plan car­
cinologique, les Iimites de la tumeur 
n'etant pas assez precises pour autoniser 
une resectio:n partielle. 

2. L e s c a n c e r s d e 1 a m a r g e 11 e
a n t e r o - 1 a t e r a 1 e d u 1 a r y n x: 

Relevent de cette intervention: 
- Cancers du tiiers externe de l'epi-

glotte, 
- Cancers du carrefour des 3 replis,
- Cancers du ,repli ary-epjglottique.
Lntervention pratiquee: laryngo-pharyn­

geotomie partielle laterale sus-glottique 
(dite operation d'Alonso). 

Extensions tumorales permettant la 
chirurgie conservatrice: 

- VaMecule (une),
- partie externe de la loge pre-epi-

gfottique, 
- partie superieure de la bande ventri­

culaire, 
atteinte discrete de la paroii pharyn-

Extensions tumorales permettant la gee. 
chirurgie conservatrice: 

- tiers anterieur de la bande ventri-
culaire, 

- loge ipre-epiglot,tique,
- face linguale de l'epjglotte,
- a la ,dgueur et da:ns certaines condi-

tions, ,le tiers poster,ieur de la bande ,ven­
triculaire, le carrefour des 3 replis, la 
vallecule. 

Extensions tumorales interdisant la chi­
rurgie conservatrice: 

- en bas, commissure anterieure et
cordes vocales, 

- en aririere ,arytenoide,
- en avant, cartilage thyroide,

Extensions tumorales interdisant la chi-
rurgie conservatrice: 

- En avant, base de la langue,
- En haut, ,region sous-amygdalienne,
- En arriere, arytenoide,
- En dedans, ventricule,
- En bas, partie basse du sinus pi-

riforme. 

Problemes a discuter: 

A - Chirurgie partielle horizontale du 
larynx etendue aux extensions basses uni­
laterales: glotte et meme sous-glotte (In­

. tervention type Ogura). 
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Les :iindications doivent en etre discu­
,tees sur ,la base des resultats carcinolog:i­
ques; il faut dist1nguer: 

- les extensions glottiques medianes
commissure anterieure) par contiguite ou 
cette chirurgie est peut-etre possible. 

- les cancers a point de depart ventri­
culaire ou la frequence de l'extensiion bas­
se, dans les plans profonds, dolit la faire 
rnpousser. n est en effect ,tres difficile 
dans ces cas de preciser que1le doit etre la 
limite inferieure de la resection. On peut 
se fier a l'extension le long de la muqueu­
se mais dans la majo11ite des cas le cancer 
du plancher du ventricule s'etend vers le 
bas dans les plans profonds le long du 
cone 6lastique. Ou biien il gagne l'espace 
crico-thyroi:dien, ou bien il detruit le cone 
6lastique et envahit la sous-glotte sans 
aucune manifestation au niveau de la mu­
queuse. Da:ns les 2 cas, la qualite de la 
resection chirurgicale est :i:ncertaine. 

Cependant, avant de conolure de fac;:on 
definitive, il faut disposer de resultats en 
nombre suffisant concennant ,le survie a

5 ans. 

Je pense qu'fil est preferable de prati­
quer une laryngectomie subtotale recon­
structive dans le cas de cancer:s du 
vent11icule ou de cancers sus-glottiques 
bas a ex,tens1ion glottique. 

B - La chirurgie ganglionnaire asso­
ciee. 

L'existence d'adenopathies mobiles N1 

N2 uni ou bilaterales, ou fiixees N3 unilate­
rales ne contr'indique pas la chirurgie 
partielle ho11izontale. 

Par contre, l'existence d'adenopathies 
fixees (N3) bilaterales contr'indique une 
chirurgie partielle car le double saCDifice 
de la veine jugulaire interne, la vasculari­
sa:tion favo11ise 'l'oedeme pharyngo-larynge 
et, de ce fait, compromet les suiites fonc­
tionnelles. Il vaut mieux da:ns ces cas 
recourir a une lairyrrigectomie totale. 

2* 

C - Radiotherapie pre-operatoire. 

La radiotherapie pre-operatoire effec­
tuee avant une chirurg:ie partielle horizon­
tale du larynx n'apporte aucune ameLio­
ration des taux de survie. Ceci parait 
maintenamt bien 6tab1i. 

Ogura (3) a compare (1955-1965) deux 
groupes de malades operes de cancers 
sus-glot,tiques (69 cas dont 51 laryngecto­
mies partielles). Un groupe recevait une 
telecobaltherapie pre-operatoire (1.500 a 
3.000 rads), l'aut,re non. Cet essai thera­
peutique a montre qu'iiil n'existait pas de 
difference s1ignificative entre les deux gro­
upes, qu',il s'agisse de :la survie a 3 ans ou 
du pourcentage .des ,recicliives locales ou 
ganglionnaires. D'autres etudes compara­
tives concluent dans le meme sens (4). 

Notre experience (Institut Gustave Ro­
ussy (4) va dans Je meme sens. Nous 
avons opere (5) de 1960 a 1967, 71 malades 
de laryngectomies partielJes horizontales 
apres une radiotherapie pre-operatoiire de 
4.000 rads. Le taux de survie a 3 ans est de 
62 %, a 5 ans de 53 %, ce qui ne constitute 
pas une aimelioration par rapport aux ma­
lades operes d'emblee. Par contre, les su­
ites operatoires ont ete beaucop plus lon­
gues et les sequelles defiinitives relative­
ment frequentes, en particulier les steno­
ses laryngees chroniques. 

La radiotherapie pre-operatoire dans le 
cadre des cancern sus-glottiques me parait 
done devoir etre abandonnee. 

Re s u m e 

L'auteur envisage successivement: 
1 - les justifications theoriques de la 

laryngectomie partielle horizontale (notions 
anatomiques, notions concernant les moda­
lites de l'extension tumorale des cancers sus­
glottiques, resultats carcinologiques, resul­
tats fonctionnels). 

2 - les indications et contr'indications a 
cette chirurgie, specialement pour deux ca­
tegories de cancers : cancers sus-glottiques 
medians, cancers de la margelle laryngee 
antero-laterale. 
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3 - Quelque problemes particuliers; celui 
de la laryngectomie sus-glottique elargie, de 
la chirurgie ganglionnaire associee, de la ra­
diotherapie pre-operatoire. 

Les limites de la chirurgie partielle hori­
zontale du larynx sont precisees sur la base 
de deux criteres : valeur carcinologique (taux 
de survie a 5 ans), qualite des suites fonction­
nelles. 
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POSSIBILITIES AND LIMITS OF CONSERVATIVE 
LARYNX SURGERY - ANALYSIS OF 15 YEAR EXPERIENCE 

Minnigerode B. 

Partial resection of the larynx strives 
towards a worthwhile combination of ra­
dical tumor surgery encompassing the 
preservation of the organ and its funct�on. 
WhHe remarkably good functional results 
and lasting successes ca:n be obtained in 
individual cases, a critical evaluation of a 
large number of relevant operat,ions du­
ring a period of 15 years indicates, howe­
ver, that we are still a long way from 
achieving our aim. Between 1960 and 1975, 
366 partial resections of the larynx were 
carried out at the Ear, Nose and Throat 
department, University Hospital, Essen. 
The success of these operations depends 
upon the extent of the tumor and the 
method of surgery adopted. 

From this reViiew one can draw the fol­
lowing conclusions: 

l. Tumors 1imited to the glottic region
with or without the inclusion of the sinus 
Morgagni, have an excellent prognosis pro­
viding they could be treated by thyreo­
tomy and chordectomy or extended chor­
dectomy. The respiratory function was 
undisturbed i:n all of these cases, where­
as the vocal function was poor, due to the 
,inevitable loss of tissue. 

For reasons of conservation and preser­
vation of the voca.1 function, we have 
extended the radium contact ,irradiation, 
which is stiU used in our clinic, for tumor 
stages II and III. The utilization of this 
extremely preservatiive method, which is 
in ,the true sense a radiio-surgical thera­
peutiic method, may a priori appear as a 
high risk treatment in the forementioned 
tumor stages. However, results of the 
nearly 20 year experience have justified 

our continued use of the method. From a 
total of 97 treated cases of stage II, we 
achieved 63 successful cases ( 65 O/o) where 
healing occured over a period of more 
than 3 years, 38 of which (39,2 O/o) were 
succesful over a 5 year period; and, in 104 
treated cases of stage III, we achieved 56 
successful cases (53,8 O/o) where healing 
occured over a period of more than 3 
years, 44 of which (42,3 O/o) were succes­
sful over a 5 year peniod. These results 
exceeded aU our expectations. The re­
markable feature of radium contact iirra­
diat1ion, the so-called overstepped :indica­
tion, is that even in 1its failure, the possi­
bHities and chances of healing followiing 
partial resections, are not impaired. 

2. On the contrary, tumors which have
spread to the ventraJ part of the larynx or 
effect only one s1ide, but have a vertical 
extension, and which could be treated by: 
the antenior partial resection (T a p i a, 
Le r o u x - Ro b e r t); the fronto-lateral 
parNa:1 resection (Le r o u x - Ro b e r t), 
or by the hemi.laryngectomy (G 1 u c k, 
S o e r e n  s e n, H a u t a n t), gave comple­
tely unsatisfactory results in relation to 
healing and function (respiration and 
voice). On the strenght of our experience, 
the unsatisfactory nature of the results 
depends on two reasons: 

The transmuscular invasion of the tu­
mor in the anterior and/or the lateral 
thyroid cartilage, in particular along the 
tendon of the anterior Commisura, which 
,is 11ich in lymph channels a:nd, which is 
evident at 'its point of insertion on the 
larynx as the macula flava and is directly 
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bound w;ith various ligaments, muscle and 
membranes of 1the larynx into which it 
radiates. Each cartilaginous part in this 
regiOiil makes a conserva1live operation 
precarious, even on a farge cartilage re­
seo1lion. This is because there a:re frequ­
ently patho-hiistoJogically adentifiiable 
smal,l bands of tumor cells, which have 
already entered the oart!ilage lamina and 
have grown into the prelaryngeal soft ,tis­
sues. In this case the caroi,noma tends to 
en,ter the ossified spongy part of the carti­
'lage a:s a means of penetra:tion. As a result 
of this, it could be ,sa:id that primary tra:ns­
g1ottic cardnomas are very aggresive •to­
wards 1the thyroid cartiilage. 

The bilateral subepithelial growth of 
the tumor. - In 30 cases where a laryn­
geotomy was performed, after the tumor 
was seen macroscopically strictly con­
fiined to one siide. However, on hii.sto-
1logica:l exami:nation of the apparently he­
althy side, some runteresti:ng facts were re­
vea:1ed. Namely, that in 21 cases, subepri­
thelial spreading of the tumor had exten­
,ded lin thiis regi.on to beyond the middle 
of 1the vocal , cord. The results of the 
hi,stological f,i:ndings ,show that because of 
,the transmuscula:r ;invasion of ·the tumo,r 
dJnto ,the car1lifage a:nd its ,subepithelial 
spread, ,the da:nger of the resecting opera­
tion being carried out ,too alose to the 
border of the ,tumor, ,is completely conce­
aled and so the possibi1ities of a vertical 
part •resecti:ng or a one s,ide resectioning 
of ,the larynx i,s totally reduced. 

3. Supraglottically, inside the vestibulum
,l,aryngis and above the 1level of the vocal 
cord and f.loor of .the sinus Morgal2)ni, ,the 
:preservation of the glottis by honizontal 
resection1ing of a growing carcinoma oan 
only 1lead to a good resu1t a:nd a long term 
hea1iing w,i:th undistUirbed voice a:nd bre­
athing functions, if the operative indica-
1lions of such a ,tumor can be limited a,nd 
when the tumor bas not yet reached •the 
petiolus region of the epig1ottis. Tha,t lis, 

those tumors which are at Jeast 3 mm, 
distant from the anterior Commissure and 
have ,not dnfiltrated the angle between the 
epiglottis and the plica aryepiglottica. 
Otherw,ise a deep paraglottiic growth in 
the caudal d!irection must be reckoned 
with. Finally, tumors which ,invade the 
surface of ,the ventricular fold, of which 
the antenior-to-dorsal third ,is not over­
stepped, one must li,n thris, and 1in other 
cases where there exists a •rich lymphatic 
network, antioipate the ,inv:isible extra­
laryngeail tumor penetrations. 

The above 1mentioned, ,strfotly drawn 
indications for a horizontail par1lial resec­
,1Jion, have formed the bas1is for aH our 
cases, aind which have probably resuil.ted 
in our relatively good therapeutic results. 
The so-called »extended« supraglottic pm-­
tial resection, favoured par1licularly by 
O g u r a  and hiis coJ,labora:tors, as well as 
by S h u m r ,i c k is refuted dn principle by 
US. 

On the strenght of these results which 
represent 15 years of experiences 1in con­
servative laryn_geal surgery and of the spe­
aified causes, I feel reasonably justified 
in contiinllling to perform partial resecti­
ons of the J.arynx in carefully selected 
cases. Unfortunately, iin •the majonity of 
cases partial ·resection ;proves to be 
i,mpractkab[e. In these and iin doubtful 
cases I prefer to perform a total laryn­
gectomy followed by plastic reconstruc­
tion of the voca:1 function according to a 
personal ,modif.ica1lion of the As a ii-techni­
que. Illl the fiina:l a:nailysris radica,l tumor 
surgery must above all, preserve fu111ction. 

The completion of a partial resec1Jion of 
the .Iarynx wiith simultaneous es,sential 
neck dissection ds, however, lin my opinion 

a contrndict,io rin se, as ds a pre- or post­
operative irradiiation, because it would 

suggest that, 1in the opinion of the surgeon, 
the ,tumor ,now extends beyond the 1imits 

of the larynx. Under these con:ditions the 
decision for a ,total laryngectomy should 
be taken. In this respect I aim in agre-
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ement with the results of R o y and 
B e a h  r s of the Mayo Foundation, whose 
linvestigations covered more than 200 pa­
tients. 

Su m m a r y

In the period of 1960 to 1975, 366 partial 
resections of the larynx were carried out at 

the ENT department of the University Hospi­
tal in Essen. 

The succes of these operations depends on 
the extent of the tumor and the method of 
surgery adopted. 

For reasons of conservation and preserva­
tion of the vocal function, the radium con­
tact irradiation is extened to the glottic tu­
mors of stages II and III. Indications and 
contraindications for supraglottic laryngec­
tomy are given. 





PARTIAL LARYNGECTOMY FOR RECURRENT CANCER AFTER 

IRRADIATION 

Shaw J. H. 

The purpose of this paper is to draw 
attention to the additional difficulties and 
hazards in performing conservation sur­
gery of the larynx 1in order to ablate can­
cer persistent or recurrent after conventi­
onal 1irradiation. These difficulties requtire 
careful assessment in relatio:n to the mor­
bidity and results of such surgery. Some 
limitations of method wiH require to be 
accepted. 

Enough evidence has grown up over the 
last 20 years to estabLish the newer technj­
ques based on the older principles of ver­
tical glottic and horizontal supraglottic re­
section to obtain high cure rates frorn 
thcse operat,ions w,ith the bonus of reta­
ining a natural airway and voice, (Ogu­
ra & Mallen 1967, Som 1970, Bocca et al. 
1968, and Leroux-Robert 1961). However, 
dcspite the excellent results now 1reported 
for operat:ion on non-irradiated larynges, 
little objec1.iive evidence has been given 
regarding surgical :indications and results 
in the irradiated case. This despite state­
ments and warnings against conservation 
surgery espee:ially for supraglottic ,lesions. 
(Ogura, Som, SteU, 1974). 

Furthemore, :it is ,important to establish 
tbe facts of this situtation in view of opi­
nions by radiotheraipists that all cases of 
laryngeal cancer with few exceptions 
should be given a fuH course of irradiation 
for cure iruitially, with the possibiLity of a 
second chance by surgery ,if ,this fails. 
(Lederman 1970). The attractions of this 
thesis are obv,ious and beguiling to all par­
ties but it is necessary to examine whether 
it fiits ,the facts in ,relation to the main 
regions and sites within the larynx. 

Disease Incidence & Treatment trends 
in the U. K. - The general incidence of 
larynx cancer :in England and Wales at 
present is almost static although there is 
some evidence of a slight relative increase 
in females in recent years. It ris also well 
established that glottic lesions are much 
more frequent than ,supraglottic lesions, 
the reverse of the s,itutation ,in many pe­
oples of Southern European origin who 
show a much greater �ncidence of supra­
g,lottic lesions. 

In the U. K. for the last 30 years we 
have enjoyed the facilrities and support of 
skilled radiotherapists working in well 
,�quipped regional clinics readi,ly acces­
sible to the ,larger population centres. 
These facts ,together with excellent Jiigures 
for cure obtained by irradiation in the 
more common cases of limited glottic 
cancer, also the potent philosophy of »pa­
,inless cure« and »sav,ing the patient from 
sur�ical rnutllation« have resulted in 
many years of radiotherapeut1ic domina­
tion dn the treatment of laryngeal cancer. 

More recently this attitude ,is slowly 
changing with a realization of the greater 
effeotiveness of combined treatment in 
advanced lesions a,nd the more selective 
app1ication of tirradiation and/or surgery 
for the earlier lesions. As a result of this 
predominance of irradiation we are per­
haps :in a un:ique posit1ion to assess the 
application of surgical techniques after 
irradiation. 

Radiotherapy. - Irradiation technique 
during this period has been almost en­
tirely using the Cobalt or Caes'ium Tele­
radiation apparatus. In a few cases the 
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older Radium machine was used. Total 
tumour dose per patient has averaged 
6,500 crads to the larynx, fractionated over 
a peniod of 6 or 7 weeks. 

Types of Operation. - For this study, 
the period 1964-1975 has been taken 
mainly since ut is only since 1964 ,that ho­
rizontail ,partial laryngectomy has been 
perfovmed at the Royal Marsden Hospitail 
and that ,it represents a more complete 
v;iew of the results of partial Iaryngectomy 
as performed to <late at this hospital. 

A total of 35 patients underwent fo11ms 
of either vertical (18) or hocr,izontail (17) 
partial ,laryngeotomy duning this period. 
Only one carcinoma out of each of these 
groups was non-irradiated pnior to sur­
gery. F1ive honizontal operations were done 
for benign tumours (Table 1). 

This sma11 number of partial and total 
laryngectomies performed despite a total 
number of 1547 new cases of faryngeal 
cancer seen at the hospttal du11ing this 
period can be explained by the facts of a 
large »open« Radfotherapy Department 
whose policy has been to 1kradiate nearly 
all cancers, using surgery to salvage the 
failures. Also to the fact that the Radio­
therapists ,receive cases from and refer 
them back to a number of outside clinics 
and hospitals, so that surgery ,is frequ­
ently performed elsewhere. 

In addition a serJes of 21 cases of verti­
cal partial laryngectomy performed at the 
Royal National Throat Hospital, London, 
during the period 1961-1975 is presented. 
Total new cases of laryngeal cancer at 
that HospHal amounted to 634 rin the same 
period (Table 2). 

A diagram illustrating the trends in 
partial laryngectomy at the Royal Natio­
nal ,is also shown for the ,last 30 years. 
This indicates well the diminished num­
ber of such operations performed over 
the years in the U. K. In later years they 
have been maJinly for a:-ecurrence after 
lir,radiation, especially since the early 

PARTIAL LARYNGECTOMY 

ROYAL MARSDEN HOSPITAL (1964 -1975) 

Total Treated = 35 

Vertical PL. 17- after full irradiation
1-non irradiated

Horizontal PL. 11-after full irradiation 
6- non irradiated

(5 benign lesions)

Age Range = 24 -78. Median 58 

Sex Incidence = M28 : FO 

(Total laryngectomy 1964 -1975 = 153) 

Table 1 - Partial laryngectomies performed 
at the Royal Marsden Hospital (1964-1975) 

PARTIAL LARYNGECTOMY 

ROYAL NATIONAL THROAT HOSPITAL (1961-1975} 

Total Treated = 21 

Vertical PL. 9-after full irradiation
1- irradiated post opn.

11- non-irradiated

Horizontal PL. None 

Age Range = 43 - 83. Median 62 

Sex Incidence = M23 : FO 

(Total laryngectomy 1961 - 1975 = 357) 

Table 2 - Partial laryngectomies performed 
at the Royal National Throat Hospital 

(1961-1975) 

1960'1s with the introduction of iimproved 
Telecurie 1techniques. 

At the Royal Marsden Hospital, there 
were two extended vertical operations 
both including the ,anterior commissure 
and the ante11ior third of the opposite vo­
cal cord. 

The other vertical operations were of 
,the standard pattenn LI"eaching back from 
,the anterfor commissure posteriorly to lin­
olude whole vocal cord and Jaryngeal mu­
sculature back to the arytenoid vocal 
process and from the upper 1surface of the 
ventricular band to 5 mm below the edge 
of the ,true cord. In all cases the major 
'portion of 1the thyroid car1Jilage on the 
affeoted side was exclised. 
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THE ROYAL NATIONAL NOSE,THROAT & EAR HOSPITAL,LONDO'N 

A -- New cases of laryngeal cancer attending joint clinic 

B - -Trends in partial laryngectomy : 1946 - 75 
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Diagram - Trends in partial laryngectomy at the Royal National Nose, Throat & Ear Hospi­
tal, London (1946-1975) 

Most horizontal supraglottic operations 
were also standard, mainly follow1ng the 
technique of Som to .include epiglottis, 
vaLleculae, pre-epiglottic ,space and hyoid 
bone, ventricular bands and ventricles 
with part of the aryepiglottic folds. Ho­
wever, in 4 out of the 17 operations, the 
resection was extended. Two included one 
arytenoid cartiilage lin each speoimen, one 
of these also being extended to resect a 
vocal cord and adnexae on the same side, 
and one to 1include the top of the pyriform 
fossa on the same side. Two otheJ:1s were 
extended to resect part of the tongue base. 
All patiient,s had one previous fuU course 
of Telecobalt rurradiation to a tota,1 dose of 
approX!imately 6,500 rads at varying ,inter­
vals priior to surgery. Of the S radical neck 
diissectiions car,ried out, only one was si­
multaneous with a verticail partiiaJ laryn-

gectomy. The others were all for supra­
glottic lesions and when reguired initiaHy 
were staged in order to minimize hea1ing 
and swallowing diffiiculties. 

Complications. - In relation to the 26 
vertical operations post-operative pro­
blems were few. Decannulation was usu­
ally poss,ible within 7 days of surgery, 
a1though in one case laryngeal oedema and 
some stenosis was persistent requir,ing the 
retention of a valved ,tracheostomy tube, 
but speech rernains good (Table 3). 

The two cases of surgica1 emphysema 
soon resolved and presented no difficul­
ties although one was temporaily severe. 
In another case a few weeks delay 1in 
regaining a normal swallow occurred and 
,in one other there was evidence of resi­
dual perichondritiis which persisted for 
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PARTIAL LARYNGECTOMY - COMPLICATIONS 
AFTER FULL COURSE IRRADIATION 

Vertical PL 

(17 cases) 

Horizontal PL 

(11 cases) 

R.M.H. 1964 - 1975 

Surgical emphysema < 7 days: 2 
Delayed swallow 6 weeks : 1 
Perichondritis 3 months : 1 
Persistent laryngeal oedema: 1 

(retains trach. tube) 

No complications: 12 

Swallow solids only> 6 years: 1 
(retains gastrostomy) 

Delayed swallow 1 year : 1 
(temporary gastrostomy) 

Delayed swallow 2 - 8 weeks: 3 
Broncho-pneumonia: 3 
Temporary small fistula: 1 
Gross wound breakdown: 1 

No complications: 4 

R.N.T.E.H. 1961-1975 

Vertical PL 

(9 cases) 

Surgical em-physema 5 days: 1 
Delayed swallow 4 weeks: 1 
Slight wound infection: 3 

No complications: 4 

Table 3 - Partial laryngectomy - complica­
tions after full course irradiation 

five months eventualy settHng on prolon­
ged systemic antibriotios. 

The post-operative picture for the 11 
post-sirradiation horizontal partial laryn­
gectomies gave 1more cause for concern. 
Only 4 patients healed per pDimam with 
no complicatiions and none of those was 
an extended procedure. 

Laryngeal spiUover was common in the 
early post-oper-avive per,iod a:nd resulted in 
a;t least 3 cases of severe bronchopneumo­
nia. In one this eventuaHy resulted 1in his 
death a year later although adequate swal­
low was regained. A variable degree of 
delayed swaUow was common. Although 
removal of feeding and ,tracheostomy tu­
bes was usually accomplished rin 2-3 
weeks, one patient required gastrostomy 
for one year, and in another rit has become 
permanent for the intake of liiquids only, 
so1ids being swallowed ,normally. None the 
less, his voice remaiins weak though servi-

ceable and the natural airway is a:ega1ined. 
This was ,an extended operation to ,include 
the ipselateral vocal cord. 

Large 1scale wound breakdown has 
occurred in only one patient and ,is tho­
ught ,to be partily a consequence of inclu­
sion of the torr1gue base iin the resection. 
Plastic closure was by delto-pectornl flap 
and the patient has so far regained a nor­
mal swallow and good voice with no 
recurrent tumour at 8 ,months. 

Functional rehabilitation. - Healing is 
inev,itably delayed in irradiated patients 
to an unpredictable degree. However, no 
great problems have been encountered in 
patients after the vertical type of opera­
tion, apart from the one case of laryngeal 
stenosis descJ1ibed already. Removal of the 
ala of the thyroid cartilage facilitates he­
aling which is probably not complete for 
about 6 weeks. 

The assistance of the Speech Therapist 
is of great benefit to patients' morale after 
operation and to the eventual quality of 
speech regairned. Duioing the healing pe­
J1iod attempted use of the voice must be 
rninimal with an absolute ban on smoking 
or excess alcohol. 

Followi:ng the hor,izontal supraglottic 
operation the greatest problem relates to 
regaining the natural swallow and the pre­
vention of chest infection by spillover. 
Much has been wdtten on this subject and 
the problem 1is <inevitably aggravated by 
the ,increased loca:l oedema and delayed 
healing in ,irradiated patients. Our limited 
expenience so far would ri:ndicate that any 
extension of �he standard supraglottic 
operation �nvites disaster �n such patients. 
More espeoiaHy since repah- of the sphin­
cter mechanism cannot be carried out 
with any assurance ·in the :irradiated 
larynx. This alone must restnict the use 
of the operatiion in these sub_jects. 

The vcdue of cricopharyngeal myotomy 
in this series was doubtful. In all it was 
carried out it only 5 patients out of the to­
tal 17, two of these five being the extended 
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operations which required gastrostomy 
and who did not :in fact rehabil:itate weH. 
Howevm-, ,it i,s a Iogical step, easily carded 
out after the resection and before repair 
of the defect. 

It is felt that there cannot be much 
place for the more sophisticated recon­
structive procedures such as cartiilage 
transposit,ion, muscle transplants or fat 
and fascia grafts :in an irradiated larynx. 
Repairs have comprised only the use of 
local ,mucosal rotation flaps and simple 
approximatd.ons. 

Due to the impediment of an open 
tracheostomy tube and the rinability to fix 
the chest lin the swaHowing act, early plug­
ging or decannulation of the tracheostomy 
as soon as the airway ,is safe greatly facilri­
tates the return to a normal swallow. 

No specia1 attempt ,is made to spare the 
superior laryngeal nerves as it is felt that 
their :inte1111al branches must inev;itably be 
div:ided at some point ,in their course. Ho­
wever, the main trunks external to and 
within the pharyngeal walls are preserved 
so far as possible. 

Radical neck disseotion was ,needed on 5 
occasions in 4 patients requiring honizon­
tal partial laryngectomy, one having bila­
teral dissection. These were all staged in 
v:iew of the increased risk to hea1ing and 
swallow if they were simultaneous. This 
was borme out :in one patient who develo­
ped qufre severe dysphagia for a few we­
eks immediately after the neck dissection 
although swallow had recovered well after 
the dmitial laryngeail resection. 

Two further measures were thought de­
sirable to ensure optium healing. All 
patients were placed on wide spectrum 
antihiotic cover for at least 3 weeks from 
operation and surgica:l techrrique was as 
atraumatic and meticulous as possible 
without the use of coagulating diathermy. 
Any septic foci in the teeth or upper air 
passages were also e1iminated before ope­
ration. 

FinaUy, the patient should go to opera­
tio:n with a normal haemoglobin level and 

good genera:l condition. All blood loss at 
surgery must be at once made good by 
whole blood replacement. 

End Results. - The numbers of pati­
ents treated were insuffiioient to draw any 
fiinal conclusions, but enough to indicate 
certain trends. There would seem 1ittle 
doubt that the combined two Hosp.itals 
mi:nimum 3 year survival rate of 18 out of 
26 (or 70 °/0) patients undergoing vertical 
partial laryngectomy after failed irradia­
tion is sigrrifiicant ,in spite of a few healing 
difiiiculties and even including the three 
patients obtainfa1g ,salvage by later total 
laryngectomy (Table 4). 

However, a m,inimum 3 year surV1ival 
rate of only 4 out of 11 horizontal opera­
tions, taken together with the sedous 
comphcations resulting and the high rate 
of focal and regional recurrence, two pa­
tients also died with distant metastases, 
would indicate great caution in proposing 
these operations after fu11 course :irradia­
tion. Such results should also be v,iewed 
alongside the exceLlent ,survival rates re­
ported for the horizontal operations in 
non-irradiiated patients, (Bocca, Ogura, 
Som, etc.), and the ,less satisfactory results 
obtai:11Jing for the treatment of supraglottic 
cancer by radiation alone. (Lederman 
1970, Oloffson et ai. 1972, Duncan & Dalby 
1962) 

Conclusions. - This study would seem 
to conf:irm the view that 1imited glottic 
cancer should ,initially be treated by ex­
ternal irradiation. Failures of treatrnent 
would then have a good chance of cure 
by vertical partial laryngectomy where 
possible in most cases and even salvage 
by total laryngectomy ,should recurrence 
again occur. (Shaw, 1966.) It is felt that 
contraindications to the partial operation 
after irradiation would then be as fol­
fows: 

1. Immobil,ity of the involved vocal cord.
2. Defi11ite transglottic spread.
3. Detection of cartilage ,invasion or pe­

richondritis. 
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PARTIAL LARYNGECTOMY -
END RESULTS & SALVAGE AFTER FULL IRRADIATION 

A. ROYAL MARSDEN HOSPITAL: 1964 -1975

Cervical Radical Died of 
Type of Patients Local Total Metas- Neck other Died of Alive 

Operation Treated Rec. Lty. tasis Dissec. Causes Disease & Well 

Vertical 17 3 3 1 1 1 1 15 
PL. (2 S) (>3 yr: 12) 

Horizontal 11 2 2 5 4 1 5 5 
PL. (O S) (>3yr:4) 

B. ROYAL NATIONAL THROAT HOSPITAL: 196 1 -1975

Vertical 9 1 1 1 1 2 1 6 

PL. (1 S) (>3yr: 6) 

Totals 37 6 6 7 6 4 7 2 6  
(>3yr: 2 2  

= 60%) 

Table 4 - Partial laryngectomy - end results and salvage after full irradiation 

In supraglottic cancer this thesis does 
not seem tenable for the majoiity of irra­
cLiation faiJures, ancl pnimary operation by 
hor:izontal partial laryngectomy is Likely 
to 0ive the best surv,ivals w,ith the lowest 
rnorbiclity rates. 

For the fu1ly ,irradiated case of supra­
glottic cancer, therefore, horizontal partial 
resection will be contrarindicated unless: 

1. The pdmary les1ion is conf,inecl to the
ante11ior vestibule from the start of irra­
diation and is followed closely by the sur­
geon ,thrioughout. 

2. Irradiation is 1im:ited to 4,000 rads
planned before operation ancl followed by 
the .surgeon throughout. 

3. Fulfi11ing ,the above conditions the
patient must also be uncler the age of 65 
aJnd with good pulmonary function. 

4. Exceptional circumstances in which
a patient may refuse total laryngectomy. 

In all other UJnstances the safest treat­
ment for persistent supraglottic cancer 
after a fuH course of 6,000 or more racls of 
Teleradiation ,is total laryngectomy. 

These cases call for considerable expe­
rience ancl skill ,i;n this type of surgery. 
They are not for the occasional operator 
and should not be undertaken by anyone 
unpreparecl to dea,l with the complica­

tions. 
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S u m m a r y

This report seems to confirm the view that 
limited glottic cancer should initially be trea­
ted by external irradiation. Failures of treat­
ment would then have a good chance of cure 
by vertical partial laryngectomy. In supra­
glottic cancer a primary operation by ho­
rizontal partial laryngectomy is likely to give 
the best survival with the lowest morbidity 
rates. 
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EPIGLOTTOPLASTY - NEW METHOD FOR LARYNGEAL 

RECONSTRUCTION 

Kambič V. 

lntroduction. - There are very few sur­
gical methods accepted with enthusiasm 
immediately after their innovation. Also 
the value and efficiency of the total laryn­
gectomy, first performed in 1873 by Bill­
roth for laryngeal cancer, became a topic 
of many discussions until later experien­
ces proved that this was, and in some ca­
ses still is, the only successful therapy for 
laryngeal carcinoma. 

The same occured in vertical hencilaryn­
gectomy, also first performed by Billroth, 
in 1878 (Gosepath, 1972). This method 
was further developed by his pupils, 
Gluck and Soerensen. After some enthu­
siasm in the beginning the method was 
rejected. Although, there have been nu­
merous refinements of the technique with 
the extension of criteria and usefulness 
of these procedures since then, the effi­
ciency of conservation laryngeal surgery 
is still being questioned by some otola­
ryngologists. Some are of the opinion that 
vertical hemilaryngectomy is too conser­
vative a procedure, others think that func­
tional effects postoperatively are not sa­
tisfactory. 

Already in 1956, J. Pressman (Pressman, 
1956) put an end to a wide discussion on 
the importance and value of vertical he­
nrilaryngectomy and conservation laryn­
geal surgery in general, in favour of these 
functional operative procedures in his 
study on the laryngeal lymphatic distri­
bution. We may point out that already in 
1891, Hajek (Hajek, 1891) reported on the 
same problem. 

With today's knowledge of laryngeal 
anatomy and embriology with respect to 
the lymphatic drainage, conservation sur­
gery is becoming increasingly more reali-
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stic as an approach to tumor therapy 
and, as Som (1970) says, we may speak 
now of the revival of conservation laryn­
geal surgery. 

On the other hand, patients with cancer 
of the larynx now come to the doctor 
earlier so that the disease is discovered 
in less advanced stages than previously. 

Laryngomicroscopy, which makes pos­
sible the observation of very small lesi­
ons, has helped a lot in establishing an 
early diagnosis. It also enables us to ob­
tain material for histologic examination 
exactly from the site we wish to examine. 
In spite of this, nowadays, there are still 
many doctors in my country and in Eu­
rope, including Great Britain, who refuse 
this type of surgery. Radiotherapists in 
particular, are against it. They want to 
treat all patients in stage T2 by radiothe­
rapy, and only when they fail they are 
ready to send the patient to the surgeon 
who, unfortunately very often in such ca­
ses, can only perform total laryngectomy. 

According to the localisation and cha­
racteristic spreading of the malignancy 
of the larynx, various surgical techniques 
have been developed which all try to 
irradicate the disease and preserve the 
function of the organ. 

On the basis of the long term clinical 
statistics and pathohistological examina­
tions, accurate indications for partial la­
ryngectomy have been developed. Howe­
ver, we cannot always define the exact 
limits of the tumor by mirror laryngo­
scopy, direct laryngoscopy, laryngomicro­
scopy and contrast laryngography, and so 
the final decision for the partial laryngeal 
surgery can be made very often only dur­
ing the operation itself and not before it. 
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Today, many patients are informed 
about partial laryngectomy by communi­
cation media. They demand, very deter­
minedly, a conservation larynx operation 
and want speech and respiration to func­
tion normally after the surgery, also when 
we know that such an operation is not 
possible. We are of the opinion that in 
no case must we let ourselves be influ­
enced by the patient, because we may 
compromise the method and harm the 
patient as well. 

Although, this report will not discuss 
the basic principles of partial laryngecto­
my, we may outline very briefly the ge­
neral problems of the partial vertical la­
ryngectomy. Since it would be premature 
to discuss our postoperat,ive results from 
the oncologic point, survival rates and 
recurrences will not be considered in this 
report. 

Basic principles of vertical laryngeal 
surgery. - Vertical hemilaryngectomy 
(frontal and frontolateral) is recommen­
ded for the treatment of certain forms of 
glottic carcinoma where more than half 
of the larynx can be removed vertically 
and its functions, phonation, respiration, 
deglutition, are still preserved (Leonard, 
Holt and Maran, 1972), (Fig. 1). We would 
like to stress that postoperative oncologic 
results do not depend on the surgical 
technique for laryngeal reconstruction 
but that they should be considered in the 
light of proper indications for partial 
vertical laryngectomy; these are: 

l. A true cord lesion which extends to
involve the anterior commissure. The first 
third of the opposite cord may be invol­
ved, too. 

2. A true cord lesion which involves the
vocal process or the anterior and superior 
portions of the arytenoid. 

3. A true cord lesion which extends to
within 10 mm subglotticaly. 

4. Certain selective cases of carcinoma
of the vocal cord with extension laterally 
into the ventricle. 

5. The vocal cord should be mobile.
For many authors, these indications are

too narrow, for others they are too broad. 
We must point out that for us, the pa­

tient's age is not a prerequisite for the 
operation and, in this respect we absolu­
tely agree With prof. Tucker (Tucker, 
1976), however, we must take into consi­
deration the patient's general state of 
health. 

The success of partial laryngectomy de­
pends on: 

- resolving the oncologic problem and
- preserving laryngeal function (respi-

ration, glutition, phonation). 
The solution of the oncologic problem 

depends on: 
- the properties of the tumor,
- the immunobiological state of the

patient, 
- the radicality of the operation.
It must be stressed that no compromise

should be made between the radical ap­
proach to the surgical procedure and the 
conservation of the laryngeal function. 
Obviously, the more radical the surgical 
procedure the more difficult reconstruc­
tion becomes, which relates to the laryn­
geal surgery in particular. The radicality 
of the operation is opposed to the possi­
bility of reconstruction. 

The preservation of the laryngeal func­
tion depends entirely upon the efficiency 
of the reconstructive procedure. 

Methods of reconstruction. - The sur­
geons' s question is always: what is the 
best method for the laryngeal surgery 
to preserve the stable, rigid structure of 
the larynx, an adequate lumen and, a 
lining to prevent the formation of ob­
structive granulation tissue and cicatrix. 

Postoperative laryngeal reconstruction 
following vertical hemilaryngectomy has 
been described by many authors. Informa­
tive surveys of the development of laryn­
geal surgery have been presented by 
Alonso (1970), Bailey (1971), Gosepath 
(1972), Schechter and Morfit (1965), and 
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many others. I am sure we are all fami­
liar with the pioneer efforts of Gluck and 
Soerensen (1912), Alonso (1970), Hautant 
(1929), Leroux-Robert (1965), Miodonski 
(1962), Pressman (1956), Ogura (1972), 
Som (1951), Quinn (1970), Bailey (1971), 
and many others, for the functional sur­
gery of the larynx despite the radical tu­
n1or removal. 

Each of these authors has proposed a 
slightly different surgical approach to the 
laryngeal reconstruction following verti­
cal hemilaryngectomy. Some of thern fa-

Fig. 1 - Goodyear's acrylic obturator 

3'' 

vour mucosal graft from the hypofarynx 
or free grafts taken inside the lips, 
others recommend free skin grafts for 
endolaryngeal repair. Some prefer spl{t 
thickness grafts and foam rubber mold­
staints for endolaryngeal repair and stric­
ture prevention. Some propose also the 
technique for vocal reconstruction after 
vertical partial laryngectomy. We think 
that respiration and glutition are of pri­
mary importance to the patient while 
phonation is secondary. Therefore, we 
are of the opinion that, after vertical he­
milaryngectomy, the surgeon should not 
be burdened by the attempts of the com­
plicated reconstruction of the glottis 
which might disturb postoperative func­
tional result. 

Also the use of temporary stents or 
keels for lumen conservation by some 
authors, requires a long postoperative 
treatment with a long-term tracheostomy 
and is considered unpractical and awk­
ward for the patient as well as for the 
surgeon (Goodyear, 1949; Som and Sil­
ver, 1968), (Figs 1, 2). 

Fig. 2 - Me Naugt's dilatator 
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A careful view of the different pro­
posed methods serves to emphasize the 
fact that no procedure is perfect. Each 
has at least one limitation or deficiency 
that prevents it from being an ideal sur­
gical approach. 

Reconstruction with the epiglottis. -
It is our feeling that the best laryngeal 
reconstruction after vertical hemilaryn­
gectomy can be achieved by repairing the 
deficiency with the epiglottis. This was 
first performed by Bouche. Freche and 
Husson (1965) and is called epiglottopla­
sty. It was originally used for supraglot­
tic stenosis after a trauma and only later . 
for laryngeal reconstruction following 
vertical hemilaryngectomy. Sedlaček 
(1965) also used the epiglottis for the la­
ryngeal reconstruction. He did not know 
about the work of Bouche and his colla­
borators and he performed the epiglotto­
plasty independetly (Sedlaček, 1965). 

Some years ago we had the opportunity 
to observe epiglottoplasty and witness 
postoperative results. The method at 
once seemed extremely logical, simple 
and, what is most important, successful. 
There is no need for postoperative dila­
tators and keels. As a result of our obser­
vations, we began to perform the proce­
dure for the larynx reconstruction after 
vertical hemilaryngectomy at our clinic. 
This method is used for the reconstruc­
tion of the deficiency following frontal 
and fronto-lateral hemilaryngectomy per­
formed according to the standard indi­
cations explained before. 

We must point that vertical hemila­
ryngectomy is not performed when there 
is evidence of neck metastases since we 
estimate that, in this case, primary has 
passed beyond the limits for this kind 
of conservation surgery. 

Neck metastases in glottic cancer indi­
cate a very agressive malign growth and 

Fig. 3 - Extent of resection possible with vertical hemilaryngectomy 
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Fig. 4 
Part of the larynx removed by vertical he­
milaryngectomy (striped field) also preepi­
glottic soft tissue is removed (side view) 

Fig. 5 
Interrupted line with arrow shows the di• 
rection of preparing the epiglottis (side view) 
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Fig. 6 - Pulling the epiglottis downwards to 
cover the deficiency (side view) 

Fig. 7 - The epiglottis is pulled down 
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may denote that cancer has already ex­
ceeded the limits of this region. In this 
case the conservation therapy is doubt­
ful. We have to be very careful in the 
case of prelaryngeal nodes in particular, 
because they correspond to their lymph 
drainage function. Involvement of the 
prelaryngeal nodes is to be expected in 
subglottic growths only. When these are 
present in glottic or supraglottic tumors, 

it indicates a subglottic extension of the 
growth, whether this is seen macrosco­
pically by indirect or direct laryngoscopy 
or not (Minnigerode, 1964). There is a big 

difference in supraglottic localisation 

Fig. 8 - The epiglottis covers the deficiency 
after vertical hemilaryngectomy (side view) 

where the lymphatic network is thick and 
the metastases correspond to it. In su­
praglottic horizontal hemilaryngectomy, 
the metastases represent no disadvantage 
to conservation surgery. In such cases 
we always perform also the bilateral elec­
tive RND in this operation, as suggested 
by Bocca (Bocca, 1968). 

Finally, let us come to the fundamental 
principles of the reconstruction of the 
larynx, after hemilaryngectomy, with the 
epiglottis. 

For the reconstruction, the epiglottis 
has to be completely healthy. A special 
advantage is that it provides, apart from 
mucosa, a cartilage which reinforces the 
laryngeal wall and prevents the forma­
tion of stenosis. 

Verticofrontal or verticolateral hemila­
ryngectomy done in the routine way is 
then followed by reconstruction with the 
epiglottis. After having performed the 
hemilaryngectomy and liberated the base 
of the epiglottis, the pre-epiglottic fat and 
soft tissue are carefully dissected. The 
epiglottic mucosa is then prepared on the 
pharyngeal side, i. e., the �ide turned 
toward the tongue. We then proceed with 
the operation without removing the hyoid 
bone, as in laryngectomy, but it may be 
removed too. Then, we cut the mucous 
membrane along the edges of the epiglot­
tis. In this way we relax the epiglottis, 
pulling or moving it downwards. It is 
important to be particularly careful dur­
ing the dissection not to cut the mucous 
membrane on the top of the epiglottis, 
since this would damage arteries that are 
of vital importance to the blood supply 
of this part of the larynx. 

The epiglottis, laterally mobilized and 
relaxed, is pulled down on the laryngeal 
defect made by hemilaryngectomy. The 
lateral edges of the epiglottic mucosa 
are sewn on to the rest of the thyroid 
cartilage first, and finally, the base of 
the epiglottis with the rest of the crico­
thyroid membrane, or the rest of the 
cricoid cartilage. Sutures are reinforced 
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by sewing cartilage to cartilage using 
catgut suture, to which additional 
strength is provided by covering with the 
perichondrium and muscles. If the epi­
glottis or the deficiency after hemilaryn­
gectomy are very large we can sew the 
epiglottis to the overlaying tissue. In this 
way its eventual collapsing into the lu­
men is prevented. It is evident that we 
must introduce a feeding tube and make 
tracheostomy. This surgical technique 
does not cause any difficulties, and there 
is no need for a special head positioning 
after the operation (Figs. 3, 4, 5, 6, 7, 8, 
9, 10). 

Vascularization of the epiglottis. - In 
order to study the vascularization of this 
part of the larynx, which is important 
for the nutrition of the mobilized and 
clislocated epiglottis, we filled, on corp­
ses, the arteria thyreoidea superior with 

a 

suspension of cinnabar and India ink in 
fluid gelatine. After a thorough fixing in 
formaldehyde solution, the larynx toge­
ther with muscles ancl subcutaneous tis­
sue were removed and made transparent 
by Spalteholtz method. Photographs of 
the transparent preparations were ma­
de. In the described techniqu�, c::tpilaries 
and vein network were not filled with 
dyes on purpose. In total, 15 preparations 
were made. They all showed the bllow­
ing properties: the upper laryngeal arte­
ry delivers two branches, namely, ramus 
epiglottidis superior and inferior and not 
only one, as it is describecl in anatomic 
maps. For the survival of the dislocated 
epiglottis it is very important to preservc 
at least the upper branch (Fig. 11). If 
we sacrifice all of them we may compro­
mise the blood supply of th:::: transposed 
epiglottis, which might be detrimental 
to the succes of the operation. 

b 

Fig. 9 - a) - Deficiency of thyroid cartilage after frontomedial hemilaryngectomy - b) -
Deficiency replaced by epiglottis 
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Fig. 10 - Lateral epiglottic edge is sewed on 
thyroicl cartilage eclge (sicle view) 

\ 

Fig. 11 - Vascularization of the epiglottis 
Art. laryngica superior 

a) Ramus epiglotticlis superior
b) Ramus epiglottidis inferior 

Our results. - After vertical hemila­
ryngectomy performed on 20 patients, we 
reconstructed the larynx using the clescri­
becl method, namely, the following ope­
rations were made: in 1972 two, in 1973 
three, in 1974 four, in 1975 seven and in 
1976 four. 

The localisation and spreading of the 
malignancy in our patients were the fol­
lowing: three times cancer involvecl the 
left vocal cord with the anterior commis­
sure extending to the anterior third of 
the right vocal cord; four times tu­
mor involved the right vocal corcl with 
extension to the anterior commissurc ancl 
the anterior thircl of the left vocal cord: 
four times malignancy involvecl the 
left vocal cord with the vocal process; 
five times it involved the right vocal cord 
with the vocal process (twicc, it cxtc�1decl 
subglottically); tv10 times the left vocal 
cord was involved extending into the 
ventricle ancl twice, the rnalisnancy was 
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Fig. 12 - Location ancl extent of malignancy 
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on the right vocal cord with extension to 
the anterior and superior portion of the 
arytenoid (Fig. 12). 

In all the patients, the postoperative 
functional results were excellent. We will 
not discuss postoperative results from 
the oncologic point since, as we have al­
ready stated, these do not depend on the 
reconstruction. They depend more on the 
exact indication for the conservation pro­
cedure. Besides, the time for the evalu­
ation of the oncologic results bas been 
too short. Four of our patients had been 
previously treated by cobalt therapy (each 
had received 700 Rtg to the tumor) with­
out success and this did not influence the 
postoperative healing process. In all pa­
tients the feeding tube was removed on 
the ninth or tenth postoperative day, an 
extubation was done by the fifteenth to 
the twentieth day. Respiration and deglu­
tition are excellent in all patients, phona­
tion is satisfactory. 

Conclusion. - The purpose of the pre­
sent report is not to evaluate the oncolo­
gic results of our work, because 20 ope­
rated patients represent a modest ma­
terial and the tirne after the operations 
has been too short. However, we feel 
that our results are excellent with respect 
to the laryngeal function following the 
reconstruction with the epiglottis, after 
hemilaryngectomy, when compared to the 
results obtained by authors using other, 
more complicated methods. 

In our opinion, the laryngeal recon­
struction with the epiglottis following he­
milaryngectomy is logical, simple and 
succesful method of the laryngeal recon­
struction when the vertical hemilaryngec­
tomy is indicated. Epiglottoplasty is an 
<ingenious and anatomically sound ope­
rative procedure. 

Advantages of the laryngeal reconstruc­
tion with the epiglottis, after vertical he­
milaryngectomy, are: 

l. simple way of reconstruction,
2. laryngeal reconstruction is made

with the mucous membrane and the car­
tilage that provides strong buttress, 

3. postoperative stents or keels are not
necessary, 

4. short postoperative care,
S. excellent functional result.
Finally, let me point out that the cor­

rect ,indication is the first and the most 
important consideration for the succes­
sful hemilaryngectomy, if it is followed 
by a well-performed reconstruction. 

Failure of the conservation surgery is 
frequently not the fault of the surgical 
technique but rather of poor or improper 
selection of the patient for this kind of 
surgery. 

Su m m a r y

There are severa! methods available for re­
construction of the larynx after vertical he­
milaryngectomy. In the opinion of the au­
thor, epiglottoplasty approaches an ideal so­
lution. 

At the ENT clinic of Ljubljana, 20 recon­
structions of the larynx after vertical hemi­
laryngectomy were made in the period of 
1972 to 1976. 4 patients had been previously 
unsuccessfully irradiated with the radical do­
se which did not influence the postoperative 
healing process at all. In all the patients 
feeding tube was removed on the 9th or 
10th day after the operation and, extubation 
was made between the 15 th and the 20th day. 
Respiration and glutition are excellent, pho­
nation is satisfactory. 

Advantages of the laryngeal reconstruction 
with the epiglottis after vertical hemilaryn­
gectomy are: 

- simple way of reconstruction
- laryngeal reconstruction is made with

the mucous membrane and the cartilage that 
provides strong buttress 

- postoperative stents or keels are not 
necessary 

- short postoperative care 
- excellent functional result. 
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SOME ASPECTS ON CONSERVATION SURGERY OF 

SUPRAGLOTTIC CARCINOMA 

Siirala U. 

The history of laryngeal carcinoma re­
flects the individual's 1ivang circumstances 
and hahits. Generally well known is the 
apparent relationship between tobacco 
smokiing a,nd carcinoma of the larynx and 
lungs. There are, however, other everyday 
circumstances which seem to have some 
influence upon the epidemiology of this 
illness. Changes 1in the standard of Living 
combiined with other factors apparently 
influences morbidity. In the long run, im­
provements in sooial serv,ices also seem to 
have an effect on general health. 

In fanland we have had a relatively high 
incidence-rate of ,laryngeal carcinoma 
compared with our ne,ighbouring countri­
es - for example Sweden. Over the last 
few ye3crs we have noticed a slight decre­
ase 1in the number of new cases of this 
disease. This must be due to several fac­
tors - probably a better socio-economic 
situtation, ,improvement of general hygi­
ene and teeth-care as well as the anti-to­
bacco propaganda which has resulted in 
a deorease in smol(iing, particularly among 
educated people. Also improved medical 
services have resulted in early diagnosis 
of the tumors ancl improvecl therapeutic 
results. 

Patients hav,ing a supraglottic caroino­
ma are often elclerly and their general 
conclition 1is poor; the typical patient bas 
been a heavy smoker and hard drinker 
for years. Living habits of these pati­
ents have often, in acldition to cancer, 
caused other serious illnesses, such as car­
diovascular disease, liver cirrhosis, pulmo­
nary emphysema and chronic bronchitis. 
They may also frequently have dental 
caries, sinusitis, diabetes and anemia; 

thus, the patients as such may not be able 
to stand the tremendous therapy required 
for their caroinoma. The examination and 
treatment, which their poor condition and 
associated diseases demand, consume a 
certain aimount of the available tirne 
which is short. 

The choice of therapy presents conside­
rably larger problems ,in the case of ad­
vanced supraglottic carcinomas (stage 1II 
and IV), than in stage I and II cases. In 
the latter, we have adopted a fairly sche­
matic treatment as a rule: preoperative 
telecoba,lt (about 3,300 ,r) supraglottric 
laryngectomy aind radical neck dissection 
on one (the more involved) side, and pos­
sible funct:ional neck dissection on the 
contralatera,l ,side. In only very few cases, 
where the patient's condition ,is poor or 
the tumor is very small, has th'is scheme 
not been strictly adhered to. and the pa­
tient has been treated with the racLiation 
dose of about 6,600 r. Recently, 1neck ,radi­
ation has 1increasingly supplanted neck 
dissection in cases with no palpable lymph 
nodes on the neck. 

Treatment for advainced supraglottic 
caroinomas cannot follow such a uniform 
scheme. In some of the cases radical tre­
atment is already out of the question. In 
operable cases the patient's general condii­
tion may prevent an extensive operation, 
possibly followed by reconstruction. The 
risk for the patient must be kept in mind 
even though surgical removal appears pos­
sible. The cho,ice between total laryngec­
tomy a:-:cl supraglott,ic resection is some­
tiimes difficult. 

The prerequis�te for selection of cases 
for conservative supraglottic surgery is, 
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naturally, that the disease with all pro­
babi1ity -will be cured by this operative 
procedure. We have recently- at the Cen­
tennnial Conference of Laryngeal Cancer 
in Toronto, (1974) presented a report on 
our experiences -with advanced supraglot­
t!ic caroinomas. Ln this 1investigation we 
found that surpnisingly :many of the aged 
people had difficulties ,in swallow:ing after 
a suprag,lottic ,resection. 

Thiis 1inabilrity to swallow food and beve­
rages resulted in aspiration ,pneumonia 
and some patients died 1in a couple of 
weeks after the operation due to pu1mo­
nary compLications. After these sad expe­
riences the question arises: is there a me­
thod that could be used ,to estimate in 
advance the patJient's abil:ity to learn to 
swaillow after supraglottic lary;ngectomy? 
The patient',s age and alertness are some 
oritenia that may be he-lpfol in foracasting 
the postoperative abrility to swallow. The 
technique and radical nature of the ope­
ratiion of course also plays a decisive role 
in the postoperative function of the 
pharynx and 1larynx. We have ,not noticed 
that cuttiing of the pharyngeal constnictor 
musole shou1d deoisively 1influence the pa­
tient's postoperative ability to swallow. 

To render swallowing easier the 
food :must have suitable viscosity. Thin 
beverages eas1i,ly get into the trachea rin­
stead of the esophagus. Sol!id food can not 
be swallowed during the fiirst postopera­
tive days. The most suitable consistence 
of food duning this critical postoperative 
period iis a semi-so,lid porridge or soup or 
sourmilk or buttermilk - aind why not 
ice-cream - which all have the suitable 
viscos,ity. 

If a ,supraglottic operation is performed, 
1it is mostly a fiiinal procedure because 
usually the patiient's general condition do­
es ,not a:Llow a second operatJion, for exam­
ple a total lary;ngectomy, to be performed 
later. Therefore the pros and cons must 
be carefully considered before the deci­
sion on the type of operation is made. 

Ln our materiial of supraglottic carcino­
mas none of the stage IV patients was 
alive after S years independently of the 
given treatment. Of the stage III patients 
with supraglottic faryngectomy 20 % were 
alive after S years. When the operation 
was total lairyngectomy the percentage of 
the S year survival was 64 %. 

The type of operation must be seniously 
considered in these advanced cases. 

Because of the heavy load of the ope­
ratJive treatment we had to abstain from 
neck disseotions in cases without palpable 
nodes ,iJn the neck. Instead of operative 
neok drissectJion the neck was radiated. The 
results seem :now, after 3 to S years, to 
correspond with the results achieved by 
operaHve d!issectio:n. There have not been 
many troubles with neck metastases and 
inconvencies caused by neck dissecti­
on to the pactients are avoided. 

In spite of the prophy,Iactic medication 
and ,isolation of the patient, the operation 
wound may become infected, often 
,resulting in one or more fiistulas from 
hypopharynx to the skiin particularly in 
cases of total extirpation of the larynx, but 
fistulation appears sometimes also after 
a ,supraglottic operation. 

Ftistulas may postpone the removal of 
the nasogastnic feeding tube for severa! 
weeks, whiich 1is very annoying for the pa­
t,ient. 

W e have tried a couple of methods to 
occlude the postoperative fistulas. Thiis is 
a very diffioult tacsk as every movement of 
deglutition causes pressure through the 
liistula and pushes the covering material, 
which easrily results 1in Ioosening of the 
coveDing 1.Jissue and reopening of ·the fistu­
la. We had great difficulties in severa! 
cases where fistulas developed, before we 
came to the ,idea of filling instead of clo­
siing or covening the fiistula. The falling was 
effected with a round stalk flap, which was 
drawn through the fistula. The skiin was 
removed in the area rendering the fistula 
filled but at the very end, a small skin 
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area was pcreserved, this bei:ng sutured to 
the edges of the external openi,ng of the 
fistula. With the help of this technique, 
we also succeeded in healing the most re­
sristant fiistulae apparently because the 
pedicle flap elimi,nated the lumen of the 
fistula canal and made it resistant to the 
pressure which every motion of swallo­
wing causes to the area. 

A very common postoperat:ive comp1i­
cation in Iaryillgeal ,surgery is bacterial dn­
fection. It ,is often harbored already pre­
operatively •in the tumor ,region and has 
an exel,lent opportunity to spread through 
the whole o:perated area in the postope­
ratJive period. 

Attention must also be paid to nosoco­
mial 1iinfection, which rnight be harbored 
·in hospital wards, where these pauients
and operations may succeed one other.
Isolation in s,pecially desinfected roorns
may be advisable dunimg the first postope­
ratlive days.

A preoperative sampJe of pharyngeal 
bacterial flora may predict the bacteriial 
stra!in of dnfection. In most cases it ,is ad­
visable to give the patient a prophylactic 
medica1:Jion with adequate antibiotiic 
a:nd/or chemotherapy. This must be done 
in spite of the fact that fungi may spread. 
- This compLication: fungal infection of
the operative field iis often a troublesome
factor 1iinterfering with postoperative re­
covery. Such an infection ,is very likely to 
occur, since the patients are old persons, 
who .in addition to the strai:n of ,radiation 
a:nd operation, rnay have received 1large 
amounts of antibiotics. This problem of 
fungal growth can usually be averted by 
avoidi:ng unnecessarily large doses and 
prolonged use of antihiotics and w,ith the 
help of antiimycotic rnedication. 

At our University we have been intere­
,sted ,in immunotherapy of malignant tu­
mors for a couple of years. Encouraging 
,results have been achieved particularJy in 
cases of hypernephroma. Also 1iin some 
other malignamt growths there have been 
favourable results. Thus, 1in three cases of 

carcinoma of the neck the tumors were 
reduced 1in size a:nd the 1ifet,ime of the 
patients apparently prolonged. The rese­
arch 1in this field is very active and we 
hope that this method of treatment will 
be profitable also for laryngeal malignan­
oies. 

For a doctor admi:11istering treatment it 
is •important to ,kmow something about the 
patient's ,subjective feelings and thoughts 
about the disease and treatment . There­
fore 1it may be of iinterest to hear a lary,nx­
carcinoma patiient tel1 of his own experi­
ences. The operatiion was a supraglottic 
resection and bilateral 1neck dissection 
combined with postoperative ,radiation. 

The patient tells: 

»In my case the relationship between
the operating surgeon and the patient was 
good. The degree of confidence may be 
seen in the fact that I felt like an intere­
sted observer of the skilled »technicians«. 
The relationship was composed. 

Duning the postoperative period of tirne 
the most common features were disturb­
ances in oirculation, disfunction and lack 
of control of the musoles and nerves ,in the 
neck, shoulders and arms. During postope­
rative rad�ation therapy the lower jaw 
became nigid and almost imobHe. It was 
dificult to get pieces of bread enter the 
mounth between the dental arches. After 
the operation 1it was, and 1it ,is even now, 
a comon e�perience that uncontrolled sud­
den b:iting movements cause breakage of 
teeth or dental f:illiings and injury of the 
,tongue and buccal rnucous rnembranes to 
the poi,nt of bleeding. 

Naturally the loss of speech is the most 
difficult consequence of laryngectomy. 
The patient iis most sensitive and vulne-
1rable ait the stage when he feels most help­
less. The interrelationship of rnood and 
the development trend in convalescence is 
greater than generally appreoiated. 

The consequences of operation and ra­
diation were cornplete disfunction of the 
salivary glands for almost five years and 
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exessive need and expenditure on dental 
treatment. Speech was unclear and the 
taking of food messy and difficult. 

The laryngectomee ,is adversely affected 
by cold weather. I myseH suffer continu­
a1ly from »coldness« of the collar-bones. 
Speech becomes more difficult in below­
zero weather. Neck protection ,must be 
used at night. D11iv,ing a car !is difficult and 
dangerous due to ,limitation of head tur­
ning. 

I suspect that »neck dissection« may 
affect brain circulation. Concentrated 
think1ng ii:ncreases »tension« in the head 
and ,the face becomes br:ight red. Impati­
ence or 1krita1Jion seems to rincrease with 
age more rapidly than run the case of other 
agiing people. A contributory factor may 
be that laryngeotomees often tend to have 
an increased 1need to consume alcohol in 
their loneliness. Hangover difDiculties 
(e. g. pain and slow recovery) 1increase 
markedly after the operation. 

Consult,ing a speech therapist does not 
only open up a road ,to the technique of 
speech: it also has a great importance 
psychologricaUy. I find it easy to believe 
that psychologiical factors are involved in 
this disease. Many of my fellow sufferers 
have experienced some serious disappoint­
ment 1111 Life. The convalescing patients, on 
the other hand, notice small pleasant 

things as the sweet smell in the park after 
rain, the song of birds etc. 

Talks with two doctors, books on sur­
gery, and a booklet dealing wiith social 
secu11ity benefits - all these together help­
ed me to chart my chances of surv1iving 
the crisis. Although the overall result of 
this estimate was .not encouraging, the 
feeLings created were Iibertaing. Since 
that tirne there was no problem of cho­
ice I have been able to value these years 
and find life good.« 

These words of a cured patient may 
give us something to think ahout. We are 
comba1Jing the disease - but let us not 
forget the patient. 

Su m m a r y

In stages I and II of supraglottic cancer, a 
fairly schematic treatment is adopted as a 
rule: preoperative telecobalt (about 3300 r), 
supraglottic laryngectomy and radical neck 
dissection on one (the more involved) side, 
and possible functional neck dissection on 
the controlateral side. Recently, neck radi­
ation has increasingly supplanted neck dis­
section in cases with no palpable lymph no­
des on the neck. The author has not observed 
that cutting of the pharyngeal constrictor 
muscle should decisively influence the pati­
ent's postoperative ability to swallow. 

The importance of the patient's subjective 
feelings and thoughts about the disease and 
treatment is pointed out. 



tlBER DIE SOGENANNTE GLOTTISCHE 

HORIZONTALRESEKTION 

Gramowski H. K. 

Konservative Larynxchirurgie besagt, 
da6 es sich dabei um funktionsschonende 
Tumoroperationen handelt. Der Begriff 
»konservativ« bedeutet aber nicht, da6
bezuglich der Radikalitat ,irgendwelche
Zugestandnisse erlaubt s,ind, mit anderen
Worten, die bei der Tumorexoision zu for­
dernde Einhaltung eines Sicherheitsab­
standes von ,mindestens 1 cm muss ge­
wahrleistet sein. Wi,r haben an der HNO­
Klinik der Medicinischen Akademie Erfurt
uncl nun auch an der HNO-Kli11Jik der
Friedrich-Schiller-Universitat Jena, in zu­
nehmendem Masse von der Mogl,ichke,it
der konservativen Larynxchirurgie Gebra­
uch gemacht. Die Zahl der Totalextirpati­
onen ist dadurch eindeutig zuruckgegan­
gen. Begii.nstigt wurde aber auch cliese Ten­
denz durch die Tatsache, daB infolge der in
den ,letzten Jahren erzielten besseren hals­
nasen ohren-facharztlichen Betreuung in
Stadt und Land mehr Frii.hfaLle den
zentralen K1iniken zugefiihrt werden.
Sicherlich la6t sich beztiglich der Stim­
mbandtumoren die Frliherkennung ,noch
durch eine entsprechende Gesundheitser­
zielmng cler Bevolkerung, wobei schon in
der Schule begonnen werden konnte,
verbessenn.

Im Nachfolgenden mochte ich unsere 
Erfahrungen n1itteilen, die wir in der 
zurlicldiegenclen Zeit mit einer von Moser 
1961 angegebenen Methode sammeln kon­
nten. Es handelt sich debei um eine sehr 
ausgedehnte fronto-laterale Teilresektion, 
fiir die Moser die Bezeiclmng »glottische 
Horizontal-Resektion« gewahlt bat, weil 
bei volliger, d. h. ,maximaler Realfaierung 
dieses Verfahrens, nahezu die gesamte 
Circumferenz der Glottis 1in der Horizon-

4 

talebene exidiert wird. Die Resektion um­
fasst also das gesamte Stimm- u,ncl Tasch­
enband einschLiessLich des Aryknorpels 
der erkrankten Seite uncl, ,in Abhangiglmit 
von der Tumorausdehnung ,im Bereich der 
vorderen Kommissur und darii.ber hi­
naus, die Halfte ja sogar bis zu 2/3. cles 
Stimm- uncl Taschenbandes der Gegense­
ite. Die Tumorsicherheitszone wircl durch 
Heraussagen entsprechender Knorpelfen­
ster auf der erkrankten wie auch auf der 
Gegenseite geschaffen, wobei auch das 
Ligamentum conicum mit einbezogen 
wird. Man kann sagen, da letzlich ein 
l(norpelresektionszustancl resultaert, der 
einer erweiterten und doppelseitigen Re­
sektion nach St. Clair Thompson ent­
sp11icht. Befiirchtungen, die wir anfangs 
hegten, da6 bei dieser gro6en horizon­
talen glottischen Ausweidung und der 
dadurch bedingten gro6en Wundflache, 
die wir der sicheren Rezidivkontrolle we­
gen ,nicht mit Spalthautlappen oder Schle­
imhauttransplantat decken, spater ungiin­
stige Narbenbildungen mit Funktionsbe­
hinderungen entstehen, haben sich nicht 
bestatigt. Wir sind der Ansicht, dass die 
10-14 tagige E,inbningung einer mit Gum­
mifolie liberzogenen Streifentamponacle,
die eine entsprechende Volle aufweisen
muss, um als Platzhalter zu fungieren,
wesentliich ist, um solchen Narbensteno­
sen vorzubeugen. Erwahnenswert ,ist noch,
da6 der Eingr,iff nach vorausgegangener
Tracheotomie in ITN liber den W eg einer
Thyreotomie vorgenommen wird, und cla6
wir fiir die Zeit der ,intrnlaryngealen Tam­
ponacle eine Fii.ttersonde ,Iegen. Die Indi­
kauion fiir das vorgenannte Vorgehen ist 
gegeben, wenn bei einem Stimmbancltu-
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mor der Befund vom Prozessus vokalis 
des Aryknorpes bis zur vorderen Kom­
missur reicht, auch dariiber hinaus geht, 
wobei Befa.U des vorderen V1iertels der 
Gegenseite die Indikation limitiert. Die 
Taschenbander und cliie ,lateralen Ventr:i­
kelwande miissen tumorfrei sein. Subglot­
tisch ,ist die Ebenc des Schi-ldknorpelun­
terrandes der Begrenzunglinie. Die Be­
wegliokheit der Stimmbander soil nicht 
wesentl:ich eingeschrankt sein. 

Eine wichtige Erfahrung mochte ich 
noch mitteilen: Bei der praoperativen 
Diagnostik 1ist unbedingt eine etwa vor­
handene Trachealstenose als Nebenbefund 
auszuschliessen. Wir haben bei 2 Fallen 
Schwiienigkeiten beim Dekanulement, das 
Nor:maierweise ebenfalls 10-14 Tage nach 
der Operation erfolgen kann, gehabt, weil 

neben dem Tumorbefund im Stimmband­
bereich zusatzlich noch eine anfangs uner­
kann te Trachealeinengung, einmal durch 
Struma zum anderen durch friihere Hals­
verletzung verursacht, vorherrschte. 

W,ie schon erwahnt, ist ansonsten eine 
postoperative Einengung der Atemwege 
nicht zu befiirchten. Andererseits ,ist ange­
sichts des geschaffenen ausgedehnten Ope­
rationsdefektes beziig1ich der spateren 
Stimmfunktion mit Heiderkeit und Verh­
auchtsein der Stimme zu rechnen. Die 
verb1iebenen sprachlichen Kommunikati­
onsmogiichkeiten sind aber stets ausreich­
end gut. Maser, der ein Krankengut von 
86 Patienten, bei denen eine glottische 
Horizotalresektion durchgefiihrt wurde, 
iiberblJiokt, gibt eine Heilungsquote nach 
nahezu 15 Jahren von 82 % an. 



TREATMENT OF EARLY LARYNGEAL CARCINOMA 

AT THE INSTITUTE OF ONCOLOGY, LJUBLJANA, 

IN THE PERIOD OF 1963-1971 

Budihna M., L. šmid, L. Furlan 

The incidence of laryngeal carC'inoma 
in Slovenia is steadily increasing (1, 6). In 
1971 the incidence was 10 cases per 
100.000 male population which is twice 
as much as compared to the year 1963. 
The incidence of laryngeal cancer in wo­
men is approximately 20 times lower and 
is not increasing. Between January 1, 
1963 and June 31, 1971, 505 cases of la­
ryngeal cancer were registered at the 
Cancer Registry of Slovenia. More than 
half of them were admitted to the Insti­
tute of Oncology in Ljubljana. The aim of 
this study was to analyse the results of 
treatment of patients with early laryngeal 
cancer. 

Material and methods. - Two hundred 
and fourteen patients with histologically 
proved carcinoma of all stagcs were ana­
lysed retrospectively. 

Patients who had not been trcated 
with radiation, either: beacuse of their 
poor condition, or because they 1efused 
treatment, or because the data about the 
tumor were unsufficient for retrospective 
staging, were excluded from the analysis. 

Patients were classified retrospetively 
according to TNM classification rules 
(UICC 1974). Alltogether 214 patients 
were evaluated and 92 of them were in 
stage I and II (Table 1). 

The patients were trcatcd in the fol­
lowing way (Table 2): 

l. by irradiation only
2. by irradiation first and by surgery

for residual or reccurent tumors 
3. by surgery first and by •irradiation

for residual or recurrent tumors 

4'' 

Stagc 
II III IV 

Sitc o 

Supraglottis 16 12 58 18 104 
Glottis 32 29 40 3 104 
Subglottis 1 2 3 6 

-�----·---

Tota! 49 43 101 21 214 

Table 1 - Carcinoma of the larynx (1963-
1971). Site of origin by stage 

4. by postoperative radiation when sur­
gery was not complete. 

Between 1963-1965, the patients were 
trcated with orthovoltage irradiation. Sin­
ce 1964, cobalt has mostly been used, 
two opposing fields, i. e. 5 X 5 cm to 
6 X 8 cm with a focus-skin distance of 
50-80 cm, fivc to six times weekly, and
150-130 rads daily, the total dose beeing
4500 to 6500 rads. S'ince 1968, most of the
patients have received split-course treat­
ment. They were placed on two to three

� � 
� �� � � 

' P; 6 Pi� 53 6 � .s c:l :-0 c:l bil bJ)•,.... ro ciJ "d 1--< 1--< 1-; 

8� 65 ...... 
c:l <l) c:l <l) ;:l o � '5 o:: -:S C/) C/)� -:S E-< 

Supraglottis 17 4 7 28 
Glottis 32 12 17 61 
Subglottis 2 1 - 3

Tota! 51 17 24 92 

Table 2 - Early Carcinoma of the Larynx 
Stage I & II (1963-1971) Treatment in rela-

tion to origin 
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week rest interval following 3000 to 4000 
rads, the total dose beeing 7000 to 7600 
rads. 

In the patients in whom surgery was 
the first treatment, chordectomy or par­
tial laryngectomy was performed, and in 
ten cases with stage II total laryngecto­
my was done. In the cases where surgery 
followed unsuccessful irradiation partial 
laryngectomy or total laryngectomy was 
performed, together with radical dissect­
ion of the neck lymph nodes or without 
it. When the primary tumor was cured 
by irradiation and regional metastases 
appeared only dissection of the neck 
lymph nodes was performed. 

The patients were regulary followed 
by a radiotherapist and otolaryngologist 
during the first year every second month, 

First 
Radiotherapy 
First 
Surgery 
Total 

Number of Patients 

"d 
(l.) ...., 

E-< 

56 

22 
78 

H <-' 
(l.) .:: 
it (l) 

<t: s 
Q...., � 
,,, <f) (l.) 
,.._. H H Z;..:::E-< 

34 

16 
50 

'(l.) 

H +- U 
25 5 
�s t: 
,..,� ;:s 
1-< (l.) () i:il H 4-1 ClJZE-< oP:::

45 

19 
64 

Table 3 - Early Carcinoma of the Larynx 
(1963-1971). Results of Treatment 

each following year the intervals were 
prolonged for a month. When a recurren­
ce was suspected, direct laryngoscopy 
and, if necessary, biopsy were performed. 

Patients who surv�ved 5 years or more 
without evidence of tumor were conside­
red as cured. 

Fourteen patients out of 92 died within 
the first 5 years after the treatment had 
been completed with no evidence of the 
tumor and were excluded from the evalu­
ation of the results. Of these, 8 patients 
died from new primary tumors outside 
the larynx and 6 died from an intercur­
rent disease. 

Number of Patients 

'tl � 'B ;,., 2 � 
(l.) H bJ)

� C<lr.. 

� �;:s ro
bJ) �s;:sV ��- 2: H 4-,)•,-(:-;::: H •f"'"l m ro � •,-(� m E-< ;3: µ.. (/) (/) ;3: � µ.. 

Stage I 7 1 1/1 ttt & 0/7 

Stage II 9 5 2/3 1 PLE & RND 3"' . 2 RND 
Total 16 6 3/4 3 
'' Two patients not treated 
PLE = Partial Laryngectomy 

RND = Radical Neck Dissection 
Table 4 - Early Supraglottic Carcinoma 
(1963-1971). Failures. First Treatment Radi-

ation 

Among 78 patients, 56 were treated 
first by radiotherapy. Fourty-five patients 
of 56 were cured: 34 by radiotherapy alo­
ne and 11 by additional surgery for local 
residual or recurrent disease or regional 
metastases. Twenty-two patients were 
treated first by surgery followed by irra­
diation. Ninetteen patients were cured, 
3 of them had two surgical treatments 
(Table 3). 

The treatment failed in 6 out of 16 pa­
tients with stages I and II of supraglot­
tic cancer, first treated with irradiation. 
Four patients accepted surgery which cu­
red three of them (Table 4). 

Site of Possible Cause 
Failures of Failure 

---�- ·---

Local 1 Too Low Dose 
Stage I (1500RET) 

Regional 
I only 
1 Too Low Dose 

(1500 RET) 
Local 1 Too Long Split 

Stage II (40 Days) 
1 Unknown 

Regional 2 Outside Previously 
on:ly Treated Area 

Table 5 - Early Supraglottic Carcinoma 
(1963-1971). Analysis of Radiation Failures 
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"O 
<l) 
+-' 
Cii 
<l) 
H 

E--

Stage I PLE 2
TLE 1 

--···---��-

Stage II TLE 3 
Total 6 

Number of Patients 

"' 
<l) 

..c:l 5...,....,. 
j:§ 

i.,,-;, 

"O ,.g � 
�t s
Cii :::l +-' 
:> 4-1 ro 

,-< <l) 
Cii :>--, H 
(/) ..o E--

1 PLE l/l
RND 

1 0/1 RT 
2 1/2 

PLE = Partial Laryngectomy 
TLE = Total Laryngectomy 
RT= Radiotherapy 
RND = Radical Neck Dissection 

4-1 .S en 
o Cii <l) 

..r::85 
-�·.c�
:s: sµ.. 

o 

1 
1 

Table 6 - Early Supraglottic Carcinoma 
(1963-1971). Failures. First Treatment Sur-

gery 

Table 5 shows possible causes for un­
successful irradiation in early supraglot­
tic carcinoma. In one patient local recur­
rence of stage I developed, probably be­
cause the dose was too low. In 3 cases 
the tumor of stage II did not disappear 
after •irradiation. It is possible that the 
dose was too low for one patient and, 

tJ 
<l) ...... 
Cii 
<l) 
H 

E--

Stage I 23 

Stage II 15 

--

Tota! 38 

Number of Patients 

"' 
<l) 

,s] 
j] 

7 

7 

14 

··;:,-;

�i:? O!) 
<l) Cii 
O!) 

> i., 

ctl:::l 
(/) (/) 

5 TLE 
4/6 1 TLE + 

+RND 
-� 

4 TLE 
416 1 TLE + 

+RND
1 PLE 

8/12 
,., One patient not treated 
TLE = Total Laryngectomy 
PLE = Partial Laryngectomy 
RND = Radical Neck Dissection 

<l)"' 

� 1:! 
..C s :::l 

-�·.c=a 
:s: sµ..

3"' 

3"' 

6 

Table 7 - Early Glottic Carcinoma (1963-
1971). Failures. First Treatment Radiation 

that the rest interval of the split-course 
treatment was too long and caused fai­
lure in two cases. In one case there was 
no obvious reason for failure. In two ca­
ses regional metastases appeared outside 
the irradiated area while primary tumor 
was cured by irradiation alone. 

Among six patients With supraglottic 
cancer of stages I and II, who had been 
treated by surgery followed by irradiat­
ion, two patients needed additional treat­
ment. One was cured with RND for re­
gional metastases while one patient rece­
ived palliative irradiation for recurrences 
at the tracheostomy (Table 6). 

Stage I 

'H 
o-�
l-<"' 
<l) <l) 

..0 l-< 

S.8 
;:l'"' z� 

7 

Stage II 7 

Possible Cause 
of Failures 

1 
Too Low Dose 

4 Too Low Dose
Too Low Dose 
Too Low Dose 

1 Understaged 
2 Unknown 

l 
Too Low Dose 

4 Too Low Dose
Too Low Dose 
Too Low Dose 

2 Understaged 
1 Unknown 

(1765 RET) 
(1500 RET) 
(1500 RET) 
(985 RET) 

(1760 RET) 
(1730 RET) 
(1670 RET) 
(1500 RET) 

1
' All failures were local 

Table 8 - Early Glottic Carcinoma (1963-
1971). Analysis of Radiation Failures 

Among 38 patients with stages I and II 
of glottic cancer who had been first trea­
ted by irradiation, the irradiation failed 
in 14 cases. Twelve patients accepted sur­
gery which cured eight of them (Table 7\. 

Among 14 patients in whom irradiation 
for glottic carcinoma had been perfor­
med, local recurrences of stage I appea­
red in four cases. In four patients with 
stage II, the tumor did not completely 
disappear after irradiation (Table 8). In 
8 cases the dose was probably too low, 
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Number of Patients 

With Salvaged by With 
Treated Failures Ftirther Ultimate 

Treatment Failures 

Stage I CE 5 2 (CE) 112 Excision & RT 
1 ''PLE CE&RT&TLE 

CE 1 
Stage II PLE 2 l (PLf) l/2 RT & TLE

1 

TLE 7 1 (TL!:') RND 

Total 16 

'' 5 years alive with disease 
CE = Cordectomy 
PLE = Partial Laryngectomy 
TLE = Total Laryngectomy 

4/16 ?/4 2 

Table 9 - Early Glottic Carcinoma (1963-1971). Failures. First Treatmcnt Surgery 

in three cases the tumor was probably 
understaged, and in three cases the cau­
se of failure could not be established. 

Among 16 patients with stages I and II 
of glottic cancer, who had been treated 

,...;:;:::------------------ 1100% 

56 

------._---, 
13 16 

50 

5 YEARS 

Fig. 1 - Carcinoma of thc supraglottis stage 
I & II (1963-1971) 

Comparison of 5 year survival by different 
treatment 

- - - - Surgery first 
Radiotherapy first 

with surgery followed by irradiation, 
four patients were not cured. They un­
derwent additional surgery, three of thcm 
h ad additional irradiation as well. In this 
group, two patients could not be cured, 

i 1000/o 

50 

5 YEARS 

Fig. 2 - Carcinoma of the glottis stage I & II 
(1963-1971) 

Comparison of 5 year survival by different 
treatment 

- - - - Surgery first''' 
Radiotherapy first 

,., One patient alive with diseas..: 
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although, one of them survived beyond 
5 years (Table 9). 

There was a case with stage I of sub­
glottic cancer and a patient with stage II. 
Both were treated by irradiation alone. 
None survived beyond one year after the 
irradiation had been completed. 

Figures 1 and 2 compare the five year 
survival of the early supraglottic and 
glottic carcinoma by different treatments. 

Results observed in this series of pa­
tients (over 80 % in both treatment 
groups) can be compared to those re­
ported by other authors (1, 2, 3, 4). 

Conclusions. - This report is retro­
spective and the number of patients tre­
ated is relatively small, we cannot draw 
any conclusions regarding which combi­
nation is better: radiotherapy followed 
by surgery or surgery followed by radio­
therapy. However, occurences of regional 
metastases 'in our patients after the com­
pletion of treatment in early stages of 
supraglottic cancer suggest hat in these 
cases local and regional treatment is re­
quired. Patients who had been treatecl 
with surgery alone were not included in 
this report, therefore, it is clifficult to 
decide upon the best therapy for early 
stages of laryngeal cancer. 

S u m m a r y

92 patients treated by early laryngeal car­
cinoma with combination of radiotherapy 
and surgery or vice versa, were analysed at 
the Institute of Oncology in Ljubljana in the 
period 1963-1971. 
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COMBINED RADIOTHERAPY ANO CONSERVATIVE SURGERY 

IN LARYNGEAL CARCINOMA 

Sorensen H. 

Introduction. - Treatment of laryn­
geal carcinorna cin Denmark is centralized 
in the Radiurn Centres and the collabora­
ting E. N. T. departments. All cases are 
seen and evaluated before treatment by an 
otolaryngologist as well as a radiothera­
pist at a joint conference at wh�ch the 
patient ris demonstrated. The treatment is 
planned after direct laryngoscopy under 
general anaesthesia, assessing the site 
extent of the tumor and establishing the 
histological diagnosis. 

All tumours are now classified accor­
ding to the UICC, 1972. 

The incidence of laryngeal carcinoma in 
Denmark is 3 iin 100,000 of the population. 
This means that 150-200 patients arr:ive 
for treatment each year, 10 % are women. 
In recent years the incidence has been 
ris,ing, especially for males (2). In urban 
areas the incidence iis 3-4 1limes higher 
than iin rural <listricts. 

Material. - In Copenhagen 1546 pati­
ents were treated duning the period 
1931-1971. 

Treatment iis ,in prac1lically al<I cases pri­
mary radiotherapy. As a rule the total 
dose ,is 6000 r in 6 weeks (1). 

During the treatment the subs�dence of 
the tumor iis followed by laryngoscopy. 

In the total material from Copenhagen 
surgery was performecl in about 20 %. In 
85 % of 1lhese cases ,it consistecl iin tota,l 
laryngectorny (1). 

However, conservative surgery of the 
irracliatecl larynx can also be performecl 
with goocl results as appears from our 
senies. 

In the years 1931-1971, 103 patients 
unclerwent partial surgery after full irra­
diation closage. 

Hemilaryngectomy 
Fronto-Anterior Laryngectomy 
Superior Laryngectomy (Alonso) 
Cordectomy 

Total 

67 
7 

10 
19 

103 

Table 1 - Differents kinds of conservative 
surgery in 103 patients who underwent 

full irradiation treatment 

Table 1 shows that in most cases the 
operation was performecl as a hemilaryn­
gectomy i. e. a laryngofissure followecl by 
excision of one half of the thyroicl carti­
lage with the vocal corcl ancl vary,ing 
quantiities of tissue above ancl bclow it. 

In 19 cases the caruilage coulcl be pre­
servecl as there was no cleep tumour ,in­
fil tration ii,n the tissue that coulcl freely be 
removecl from the cartilage. In such cases 
the operation is clesignatecl chorclectomy. 
Only a few fronto-anteiior or super>ior 
laryngectomies werc performecl. 

The results of the partial surgical ,inter­
ventions appear from Table 2. Local 
recurrences were liimitecl to totally 1 7  °/0 

ancl the number of complications were 
few; thus only 12 % of the patients clevel-

Supraglottic 0/2 
Glottic T1" 4/27 15% 
Glottic T1 1, 0/2 

T, 4120 20 11/o 
T, 1/2 50% 

Total 9/53 170/o 

Table 2 - Local recurrence after hemilaryn­
gectomy in irradiated patients 
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oped fistulas that all closed spontaneo­
usly after varying tirne. 

Tracheostomy that was performed in 
connection with the operation could also 
be closed 1in all cases. All the patients were 
controHed by direct laryngoscopy, and 
complete followup carried out fo-r more 
than three years. For comparison, the 
results after p1,imary hemilaryngectomy 
that was perforrned cin only a few patients 
are shown in Table 3. 

It appears that in these patients where 
no pre- or postoperative radiation was 
given local recur,rence occured in 50 % of 
the cases. 

Supraglottic 2/3 
Glottic T, 
Glottic L 3/6 
Glottic T, 1/1 
Subglottic 1/4 
------ --··- -· -

Total 7/14 50% 

Table 3 - Local recurrence after primary 
hemilaryngectomy 

Discussion. - Principles of treatment 
rnust be evaluated 1in terms of the number 
of patients, in whom the larynx can be 
preserved, ,so that natural voice functiion 
is rnaintwiined. Generally the cornb1ned 
therapy of laryngeal carcinoma offers the 
best possibility of an acceptable cure-rate 
combined with a low percentage (20 %) 
of total laryngectomy. According to such 
a policy of treatment, surgery is essenti­
aHy reserved for residual or recurring tu­
mours. Thris often results in a high rate 

of fistulas after total laryngectomy (up to 
30 %) and may be considered a prohibition 
for conservative surgery. In our experien­
ce however, only few complications will 
appear after partii.al laryngectomy combi­
ned with ,irradiation. The fistula rate is 
acceptable low and, as the recurrence rate 
after partial surgery ,is as low as 17 O/o, it 
adds to the low laryngectomy rate that 
can be obtained only by combined therapy. 
In our series only s,imple methods of re­
section have been appliied, but 1in some 
cases plastic reconstructive procedures 
may also succeed (3). 

S u m m a r y

In 103 patients with residual or recurring 
tumor after irradiation therapy, conserva­
tive surgical operation was performed. 

The complication rate was low 12 01
0 and 

developed temporary fistulas that closed 
spontaneously. Local recurrences appeared 
in 17 % of the patients. 

Acknowledgement: I am indebted to dr. 
Hanne Sand Hansen for having placed at my 
disposal the material from The Finsens Insti­
tut, Copenhagen, which also comprises pati­
ents from the University ENT department, 
Rigshospitalet (Head prof. H. K. Kristensen). 

R e f e r e n c e s

l. Hansen, H. Sand: Neoplasma malignum
laryngis, Polyteknisk Forlag, Copenhagen 
1975. 

2. Jorgensen, K.: Carcinoma of the laryinx,
Arhus 1976. 

3. Kambič, V., Radšel, Z. & šmid, L.: J.
Laryng. Otol. 1976, 40, 467. 



CONSERVATIVE SURGERY OF THE LARYNX 

Sala O. 

Many techniques have been worked out 
for the conservative surgery of the larynx. 
The most common, important one - as 
well as the most debated - is that of 
transverse supraglottic laryngectomy, ori­
ginal or modified. However, we believe 
that the indications for such surgical tech­
nique are less numerous than one is in­
clined to believe at present, and this for 
many reasons. 

The concept of the larynx being com­
posed of two hemilarynges with a barrier 
at the point of the glottis, is based on 
embryologic criteria, but this concept 
does not apply to the neoplastic process, 
p3rticularly if the tumour is of a deeply 
infiltrating type. 

The tumour may spread beyond the 
laryngeal commissure and may also in­
vade the subglottic region (Olofsson and 
van Nostrand, 1973; Ferlito, 1976). Fur­
thermore, a neoplastic growth originating 
from the laryngeal ventricle may spill la­
terally and invade the subglottic region. 
Extended transverse laryrHf=Ctomy and in 
particular the three-quarter .5 laryngectomy 
after Ogura are often followed by recur­
rences - actually in about 40 % of cases 
within 2 to 5 years according to Bocca 
(1974). 

The main error in tumour diseas� is to 
consider the malignant lesion as a static 
entity and to evaluate it on the basis of 
the TNH system which takes into account 
only two parameters, that is, the site and 
extension of the tumour. 

A critical investigation now being car­
ried out at our Department has demon­
strated that a laryngeal neoplasm must 
be evaluated taking into consideration 
three additional factors, that is, the hi-

stologic type, the histologic grading of 
malignancy and the tumour-host relation­
ship. 

The course of the tumour disease is 
almost always predictable right from the 
moment the diagnosis is made, if the 
lesion is evaluated not in terms of sur­
gical possibilities but from the biological 
point of view. 

A series of 104 patients with squamous 
cell carcinoma of the larynx has been 
studied with regard to tumour-host inter­
action (Sala and Ferlito, 1976). Prog­
nostic evaluation was based upon histo­
logic grad'ing and morphological evidence 
of cellular immune response, judged by 
the presence and degree of lymphocyte 
and plasma cell infiltration in tumour 
stroma. Histologic grade and degree of 
immune response proved to correlate 
with the 5-year survival, though such re­
active phenomenon seemed to be a fa­
vourable prognostic sign only for well­
differentiated tumours. In that series, all 
poor differentiated neoplasms showed 
minimal or no cellular response. The sur­
vival rate, however, appeared to increase 
with the increasing intensity of cellular 
response within each class of tumour cell 
differentiation. Small lymphocytes are 
the basic elements of cell-mediated im­
mune response. Upon antigenic stimula­
tion, they change into immunoblasts 
which produce immune lymphocytes ca­
pable of recognizing and destroying tu­
mour cells. 

In some tumours, the histologic type, 
the histologic grading of malignancy and 
the tumour-host relationship are strictly 
consequential, as for instance in the case 
of verrucous squamous cell carcinoma of 
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the larynx (Ferlito, 1975), the prognosis 
of which is always favourable. The oppo­
site may be seen in undifferentiated tu­
mours, and particularly in the cat cell 
carcinoma of the larynx for which the pro­
gnosis is definitely poor (Ferlito, 1976). 

In most laryngeal tumours, th� above 
three factors may be associated in a va­
rying combination and may be modified 
in the course of the disease for patholo­
gical and iatrogenic reasons. For instan­
ce, a virus disease, TBC infection and 
syphilis, by altering the mechanism of 
cellular immunity, reduce the body's ac­
tive biologic defensive potential against 
the neoplastic growth. Among iatrogenic 
causes of cellular immunity disturbance 
there is radiation therapy, which if adop­
ted for a lesion with intense cellular im­
mune response such as the verrucous 
squamous cell carcinoma, may induce 
anaplasia leading to a rapid dissemina­
tion. Treatment by means of ECG vacci­
ne is increasingly being opposed as it 
seems to cause an easier, atypical meta­
static spread of the tumour. 

What has just been said indicates our 
present position as to the possibilities 
and limits of transverse supraglottic la­
ryngectomy. 

l. Transverse supraglottic laryngectomy
may be adopted, if the site and extension 
of the tumour allow the choice of this 
technique, only if the neoplasm is well­
or moderately well-differentiated and dis­
plays marked or moderate cellular im-
111tme response. 

2. The tumour rnay be located in a site
and have an extension which surgically 
would allow the choice of transverse 
supraglottic laryngectomy as the most 
adequate mode of treatment. However, a 
poorly differentiated tumour, with a high 
histologic grading of malignancy and a 
poor cellular immune reaction in the 
stroma makes it necessary to perform 
total laryngectomy, because of the pre­
dictably unfavourable biologic behaviour 
of the lesion. Usually, these tumours are 

not markedly exophytic, appear to be al­
cerated and display microscopic and ma­
croscopic necrotic foci, with oedema of 
the surrounding tissue, at times very in­
tense. 

3. In the current practice, all the five
factors mentioned - that is, site, exten­
sion, histologic type, histologic grading of 
malignancy and tumour-host relation -
appear in a varying combination among 
them, and the clinical experience of the 
laryngologist, with the support of that of 
the pathologist-clinician, will make it pos­
sible to adopt the most adequate treat­
ment for each patient. 

Of course, the above considerations 
apply to conservative surgery of the la­
rynx in general, though the example has 
been restricted on purpose to supraglot­
tic laryngectorny. 

Likewise, removal of draining and regio­
nal lymph nodes must be reconsindered 
in the light of these new acquisitions. 
Such removal is not necessary when the 
pnimary tumour exhibits an Jntense cel­
fular irnmune response (as in case of ver­
rucous squamous cell carcinoma of the 
larynx), whereas it becomes mandatory 
and must be as radical as possible and 
performed bilaterally at the same tirne 
when the laryngeal tumour shows mar­
ked indications of biological malignancy 
for the reasons we have just mentioned. 

In the light of this knowledge, the 
choice of radiation therapy must be care­
fully considered in each case, because it 
might be harmful when the cellular im­
mune response in tumour ?troma is mar­
ked. Radiation would cause lymphocyte 
depletion, thereby a d'iminished immune 
response. 

A thorough exarnination of the neo­
plastic lesion in its different aspect and 
in particular in its biological characteri­
stics will enable laryngologists to esta­
blish a "tailor-made" treatment for each 
patient. It appears therefore that the 
TNM system of tumour classification is 
now incomplete and outdated. 
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TOLUIDINE STAINING AS A GUIDE TO BIOPSY IN 

PRECANCEROUS LESIONS OF THE LARYNX 

Bosatra A. 

During these recent years two major 
developments have increased the diag­
nostic and therapeutic possibilities of La­
ryngology. One of the developments is 
direct suspension microlaryngoscopy, the 
other is a wider application of conser­
vative surgery, and you can easily see 
how they often pose to us perplexing 
ancl contradictory problems. 

Direct suspension microlaryngoscopy is 
a procedure well known at this ENT clinic 
of Ljubljana which, I believe, has been 
one of the first to follow Kleinsasser's 
pace. Its value is very great both from 
the cliagnostic ancl the surgical point of 
view, and the advantage of the methocl 
is greatly increased if an adequate anes­
thesiological technique is adopted so that 
no orotracheal intubation is requirecl, 
ancl the full laryngeal fielcl is brought 
into view, over long periods of tirne, that 
is up to 45-60 minutes. 

In this case the condition of the whole 
mucosal layer can be observed together 
with the plasticity and the spontaneous 
mobility of the organ. 

It is under these conclitions that one 
fully appreciates how often the mucosous 
membrane has undergone pathological 
evolution asicle and beyond the localizecl 
change which is responsible for the more 
prominent clinical picture. 

In other words, besicle the polyp or 
the localized leucoplasic plaque or the 
chordal hyperthrophia which is respon­
sible for clisphonia, etc., ancl which 
brought the patient to the laryngologist, 
we can observe other alterations in ne­
arby or controlateral regions of the la­
rynx. 

This improvecl observation of the or­
gan, therefore, shows with an even grea­
ter evidence that severa! biopsies are ne­
cesarry ancl that a choice of the appro­
priate site shall be made. As it has been 
saicl previously, these observat'ions ancl 
the results of the multiple biopsies will 
often puzzle us about the feasibility of 
a very conservative surgical treatment, 
once a really cancerous lesion has been 
iclentified. 

It was with the purpose of giving a 
guide as to where the biopsies must be 
taken that a previous staining with tolu­
idine blue of the entire laryngeal mucosa 
has been suggestecl. 

This method follows the experience of 
the gynecologists, concerned with analo­
gus problems, and is based on the as­
sumption that a stronger staining, easily 
observed under magnification, will reveal 
the sites where the epithelial layer has 
unclergone an etheroplastic evolution, or 
at least, where there is a greater concen­
tration or enlargement of cellular nuclei, 
which retain the staining. 

The manouver is easily carriecl out: the 
mucous membrane is gently swept by a 
cotton swab soakecl in a 1 °/0 solution of 
toluicline blue: after S minutes the colour 
is washed away with another cotton swab 
soakecl in a 1 °/0 acetic acicl solution. Be­
side the corpusclecl mucous also some 
areas of the epithelial layer may then ap­
pear to be more strongly coloured ancl 
in these places the biopsy is taken toge­
ther with other areas judgecl to be ab­
normal. 

The inclentification of these areas •is 
quite easy uncler clirect microlaryngosco-
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py especially when no orotracheal tube is 
presen t. 

This procedure has been applied at our 
clinic for 2 years in 38 cases all showing 
a composite pathology of hypertrophy, 
polyps, leukoplakia, etc. scattered in va­
rious areas of the larynx. 

The clinical impression has often been 
that beside the areas of mucosal reddish 
hypertrophy also the so called »leuko­
plasik« areas had a tendency of retaining 
the dye. 

The areas showing the usual clinical 
sings of cancerziation: swelling, a.rregular 
surface easily bleeding, etc., were also 
strongly coloured. 

The pathological report has demonstra­
ted that a positive correspondence exists 
between histological precancerous pictu­
re and stronger staining only in 58 % 
proportion, whereas the proportion is 
nearly 100 % in the etheroplastic lesions 
already very suspioious for cancer on the 
clinical ground. 

In several instances the stronger stain­
ing has been observed in cases of simple 
hypertrophy with keratinization but in 
other the appearance of an unsuspected 
area of staining has lead to the discovery 
of a patch of »precancerous« lesions. 

The number of cases examined till now 
is too small to draw absolute conclusions. 
W e are enlarging our researches also to 
the whole total-laryngectomy specimens 
and applying also different staining tech­
niques. In any case we beleive that the 
staining procedure, which is quite easily 
and quickly carried out should be routi­
nely adopted as a useful diagnostic tool. 

Su m m a r y

The improved observation of the larynx 
due to direct suspension microlaryngoscopy 
shows that general biopsies are necessary 
and that a choice of the appropriate site 
should be made. It is with the purpose of 
giving a guide as to where the biopsies must 
be performed that a preliminary staining 
with toluidine blue of the entire laryngeal 
mucosa bas been suggested. 



HISTOLOGICAL AND ULTRASTRUCTURAL CHARACTERISTICS 

OFLARYNGEALPRECANCEROSES 

Sugar, J., E. Szabo 

Introduction. - The precursor lesions 
of laryngeal carcinoma may represent 
various stages of the process leading 
to cancer. A controversy exists as to which 
diseases can be considered as preneopla­
stic alternations of the larynx (1, 2, 4, 5, 6, 
7, 8, 9, 10, 11, 12). Precancerous alternati­
ons are v,isible steps in the dynamic pro­
cess of tlleoplasia which may or may not 
progress. They allow us to establish histo­
logic degrees of grav,ity. 

Degree »A« represents diffuse or multi­
plex epithelial hyperlasia, degree »B« im­
plies focal proliferation with initial sings 
of atypia and degree »C« indicates intra­
epithelial or incipient carcinomas with 
possible micro'invasions. 

The 1incidence of pachyderma, papilloma 
in adults and intraepithelial cancer has 
been examinated in our laryngeal biopsy 
mate11ial taken rin the course of 20 years. 
Attempts have been made to define the 
period neecled for the malignant transfor­
mat:ion of precancerous Jesions. Characte­
ristic submicroscopic lesions can be 
cletected in the laryngeal precanceroses 
(13, 14). In acldition, our present paper 
deals with the ultrastructural changes that 
refer to clifferentiat:ion anomalies. 

Material and Methods. - Biopsies were 
taken from patients at the Otolaryngology 
Department, Nanional Institute of Onco­
logy, Budapest. Laryngeal biopsies exami­
ned by us from 1954 to 1975 totaled 869. 
Specirnens were generally taken from the 
glottic ancl supraglottic regions and, less 
frequently, firom ,the subglottic and hypo­
pharyngeal areas. Microexcisions were 
rnade jf the lesions were ilocalizecl on the 

5 

vocal cords. The rnatenial was fiixed in 4 
per cent formalin solution, embedded in 
parafin and stained with hernatoxylin­
eosin and, when required, with Gomoni 
silvenimpregnation, Van Gieson, -and/or 
PAS rnethod. 

In 12 cases, ,the Light microscopic stu­
dies were complemented with electron 
microscopic examination, as well. For 
electron rnicroscopy the samples were fii­
xed in 2,5 per cent glutaraldehycle solu­
tion. Post fixation was done iin 1 per cent 
osmium tetroxide. Dehydration in alcohol 
was followed by embedding in Durcupan 
Fluka. After staining with 1 per cent tolu­
idin blue, semi-thin sections were prepa­
red from the matenial. For electron micro­
scopic examination the most suitable 
tissue portrions were selected from these 
sections. The ultrathin sections were made 
with an LKB ultramicrotome, sta1ined with 
Raynold's lead stalining procedure and 
examined uncler JEM 6C electron micro­
scope. 

Results. - Laryngeal carcinoma was 
predominant ,in rnales (94 per cent). Ne­
arly 85 per cent of the patients were over 
50 at examinatrion (Table I). Carainoma 
was not found in patients under 31. 
Analysing the age distribution of patients 
w,ith cancerous and non- cancerous lesions, 
it is conspicuous that the accumulation of 
precancerous cl,iseases in pabients with 
c<l!ncer occurs 1 O years earli er. 

Ln histologic exarnination, 92 per cent 
of the carcinomas turned out to be squ­
amous cell cancer, occasionally, less de­
veloped or anaplastic carainomas were 
noted. Adenocarcinoma did not occur at 
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No Coses 
PRECANCER0SES 

.:56 
160 

1,:0 

120 

100 

80 

60 

1,0 

20 

160 

11.0 

120 

100 

80 

60 

,o 

20 

CANCERS 
1.13 

Age 
C 

"' 
' 

Q_ 

� male 

�male 

Table I: Age ancl sex clistribution of laryn­
geal cancers and precanceroses 

alil. Among the non-cancerous lesions 
mostly pachyderma, papilloma rin adults, 
and polyps were noted. Carcinoma ,in situ 
was also included in this group. The non­
-cancerous Jesions turned out to be pachy­
derma in 206 biopsies, papilloma in aclults 
in 96 and polyp in 83 exoisions (Table II). 

In cases of degree »A«, well clifferent­
riated cliffuse hyperplasia developecl ,in the 
epitheHum (Fig. 1), the basic disease was 
clearly recognizable. This group compri­
sed two thircls of patients with pachycler­
ma ancl papilloma and nearly all thc pati­
ents with polyp. 

In degree »B« prccanceroscs, some ir­
regular mitoses and moderate nuclear 
atypia could be observed. The 01�igiinal 
stratification of the epithelium became di-

No Coses 

340 

320 
3001 

280 

260 

240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

J40 

20 

1 79 

IW/41 � 

Precanceroses 

(349) (36)

l222Z! Pachyderm a 

�Popi/loma 

r==)Polyp 

llil!IIICar,:inoma in situ 

Carcinomas in situ 

(39) 

Table II: Frequency of laryngeal precance­
roses consiclering their histological degrees 

of gravity 

sintegrated (Fig. 2). Atypia was found in 
19 cases of 206 patients with pachyderma, 
in 13 cases of 96 patients with papilloma 
and in 4 cases with polyp (Table II). 

In precanceroses of degree »C« (39 ca­
ses), pronounced ce11ular atypia and poly­
morphism were present in the epithelium. 
The epithelial structure was completely 
disintegrated, the clermo-epidermal border 
was not distinct, however, the invasive 
growth could not definitely be proven. In 
the acljacent connective t,issue, marked 
lymphocytic infiltration was observed 
(Fig. 3). 

The biopsy matenial selected for elec­
tron microscopic studies rincluded pachy­
derrna of degrees »A« and »B«, papillorna 
and carcinoma 'in situ. Differentiation ano-
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' 

:!"' 

Fig. 1: Pachyclerma of the vocal corcls. Precancerosis of clegree »A«. In the hyperplastic 
epithelium well clifferentiated cells are observecl 

x 145, H. E. 

Fig. 2: Pachyclerma of the vocal corcls. Precancerosis of clegree »B«. The basal layer is ex­
tenclecl. Cells with hyperchromalic and enlargecl nucleus are seen in the upper layer of the 
epithelium. 

x 290, H. E. 

5'·· 
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Fig. 3: Carcinoma in situ on the vocal cord. The epithelial structure is transformed. Intra­
epithelial polymorphism with multi-nucleated giant epithelial cells is present. Early signs 
of keratinization can be noted (arrow) 
x 350, H. E. 

malies of the epithelium were studied in 
regard to the development of filaments, 
namely, that of tonofHaments and kerati­
rnizatio:n. Hyperkeratosis, parakeratosis 
and dyskeratosis could be detected either 
by Eght or electron microscopy. 

In hyperkeratotic type keratinization, in 
the basal and suprabasal layers the tono­
filaments appeared ;in bulky, aggregated 
bundles enoirclJing the nucleus like a 
crown of thorns (Fig. 4). The cell surface 
became viHous. Clurnps of desmosomes 
were generally accumulated in the inter­
cellular spaces (Fig. 5), however, occasio­
nally they seemed to be projected to the 
intracytoplasmic regions. Similarly to the 
keratinization of skin epidermis, the kera­
tohyaLin granules grew in size by cont,i­
nouous accumulation. Large electron den­
se keratin patterns and thick keratin 
layers were formed. The horny layers we­
re but loosely attached to one another. 

In the parakeratotic type keratinizatlion, 
the decomposition of the cell nucleus was 
missing, consequently the keratin forma­
tion was also inhibited. The nuclei of the 
affected epithelial cells were encircled by 
Lipid granules and severa! vacuoles. The 
tonofilaments appeared poorly developed 
and fragmented, sometimes accompanied 
by phagolysosomes. In the keratogenous 
zone, keratohyavin granules were scarcely 
visible, no keratin pattern developed. The 
desmosomes were absent on the cell sur­
face, the intercellular spaces dilated aind 
the cells exfoliated from the surface epi­
thdium (Fig. 6). In dyskeratosis, the ke­
ratinizing process affects single cells in 
layers which are otherwise devoid of 
keratinization. This phenomen tis well de­
monstrated by electron microscopy as 
well. The cytoplasm of the epithelial cells 
was hlled with markedly accumulated and 
aggregated tonofib11ils disfocating the nu-



Fig. 4: Disturbance of cell differcntiation. Lower part of the hyperkeratotic epithclium. 
Bulky, aggregated bundles of tonofilaments are arranged in a »crown of thorns« pattern. 
The intercellular spaces are dilated. 

x 4375. Inset: The cell marked with arrow at higher magnification. x 5200. 



Fig. 5: Clumps of dcsmosomes generally accumulatecl in the intcrcellular spaces. Dcsmoso­
mes are associatecl with tonofibrils (T) cut transversely. 

X 42000. 



" 

Fig. 6: The cytoplasm contains fragmented tonofibrils and electron dense membrane coat­
ing granules (MCG) (See inset). The shape ancl structure of the nucleus are still preservecl. 
The cell surface of the connecting and exfoliatecl cells is villous. 

X 4800; X 7000. 



Fig. 7: Dyskeratosis with clumping cell. In the cytoplasm tragmented and aggregated to­
nofibrils are visible. The nucleus is pycnotic. Desmosomes are missing. 

X 12500 
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cleus. Sometimes the cell organelles were 
still present. The entire cytoplasm was 
occup.ied by fragmented, accumulated to­
nofiibrils of low electron density embedded 
,in a Iess electron clense matrix. On the cell 
surface the desmosomes were absent, no 
connection with ,the acljacent cells could 
be detected (»clumping cells«. Fig. 7). 

Discussion. - The various stagcs of 
the process leading from thc pathological 
condition to cancer, i. e. here the morpho­
genesis of laryngeal cancer, can be follo­
wed by 1ight and electron microscopy. The 
histolog,ical structure of laryngeal precan­
ceroses practically corresponds to that of 
the precancerous lesions of portio vagina­
rlis cervicis uteri (3). Consiclcring the cli­
nical picture, course of disease and histo­
morphological find,ing, the precursor le­
sions can be cListinguishecl as reversible, 
ii. e. »facultative« and irrevcrsible, i. e.
»obligatory« precanceroses.

Lesions in degree »A« are simple epithe­
lial hyperplasias, they are benign. Precan­
ceroses of degree »B« are consiclered to be 
facultative while those of degree »C« to 
be obligatory ones. Pachyderma ancl papil­
loma ,in aclults belong to the facultative 
precanceroses. Age dist11ibution of pat1ients 
suggests that nearly 10 years are needecl 
for the development of cancer frorn the 
precursor lesions. This is a relatively long 
period of tirne, suffioient for prevention. 
The high number of borderHne lesions 
detectecl in our material represent succes­
sful efforts ,in the early detection of laryn­
geal cancer. 

In ou11 earlie11 studies, anomalies of cell 
connections and organel:les, microinvas,ion 
started afte11 the irnpairment of thc cle11mo­
epidermal junction have been representecl. 
In the present paper, the detailed clesc11ip­

tion of the disturbances of cell differen-

1tiation, i. e. of hyperkeratosis, parakera­

tosis and dyskeratosis, yielcls additional 

infonnation for the ultrastructural charac­

terization .of ,lary,ngea;l precanceroses. 

S u m m a r y

Pachyclerma ancl papillorna in adults were 
found to be precancerous lesions. In the 
biopsy material accumulatecl in the coursc of 
20 years, precanccrous lesion was diagnosed 
in 341 cases which were diviclecl into threc 
groups according to the histologic degrees 
of gravity. Precanceroses of clegree »A« dis­
played hyperplasia in the epithelium, those 
in degree »B« cellular atypia while cases of 
clegree »C« proved to be intraepithelial car­
cinoma. Analysing the age of patients with 
cancerous ancl precursor lesions, the persi­
stence of precanceroses was founcl to be of 
long duration. Electron microscopic examina­
tion of these alterations revealecl disorders 
in the clifferentiation of the epithelial cells. 
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GEDANKEN DBER INDIKATIONEN UND RESULTATE 

DER KONSERVATIVEN THERAPIE DES 

KEHLKOPF-KARZINOMS 

Kup, W. 

Obgleich die Behandlung des Kehlkopf­
krebses zu den wichtigen und traditionel­
len Aufgaben unseres Fachgeb'ietes ge­
hort, werden die Methoden immer wie­
der diskutiert, um einen vertretbaren 
Kompromiss zwischen onkologischer Si­
cherheit und Erhaltung wichtiger Funkti­
onen zu finden. Unter diesem Gesichts­
punkt nehmen wir eine Auswertung des 
Verlaufes von 260 Malignomen des Kehl­
kopfes vor, die an unserer Klinik behan­
delt worden sind. Es handelt sich dabei 
durchweg um Plattenepithelkarzinome. 
Die ii.ber das TNM-System (SCHWAB) ge­
wonnene Stadieneinteilung ergibt folgen­
de Zahlen: 

Stadium I 60 Falle 
II 109 

III 60 
IV 31 

260 

Wenn wir davon ausgehen, daE eine 
konservative chirurgische, radiologische 
oder kombinierte Behandlung nach den 
heute gi.i.ltigen Anschauungen nur in den 
Stadien I und II indiziert ist, kamen oh­
ne Beriicksichtigung des Tumorsitzes und 
des Allgemeinzustandes des Patienten 
immerhin 65 °/0 aller Falle in die engere 
Wahl. Dieser Prozentsatz erfahrt seine 
Einschrankung allerdings durch das Le­
bensalter. Wir sind oberhalb des 65. Le­
bensjahres auEerst zuriickhaltend mit 
Teilresektionen, da die Erlernung des 
Schluckaktes nur bei sehr guter Diszi­
plin und Eenergie des Patienten moglich 
ist. Das gilt natiirlich fi.i.r Laryngofissu-

ren. Immerhin ist in unserem Kranken­
gut die Altersverteilung so, daE nur 31 °/0 

der Patienten noch unter der kritischen 
Grcnze von 60 J ahren la gen. 

30 - 39 J. 4 Falle 
40 49 J. 18 
50 - 59 J. 59 
60 - 69 J. 105 
70 - 79 J. 65 
80 und mehr 9 

Die Haufigkeit der von uns eingeschla­
genen Therapie ist in folgender Tabelle 
wiedergegeben: 

Chordektomie 36 Falle (13 ,8 °/0) 

frontolater. Res.· 8 ( 3,1 %)
horizontale Res. 8 ( 3,1 O/o) 
Hemilaryngektornie 3 ( 1,1 O/o) 
totale Laryngekt. 108 (41,6 %) 
Strahlentherapie 88 (33,8 %) 
Pallia tivbehandl. 9 ( 3,5 %) 

Das konservativ-chirugische Vorgehen 
macht also 21 °/0 aller Falle aus. Das zeigt, 
daE wir die Indikationen streng stellen. 
Zusamrnen mit der reinen Strahlenthera­
pie laufen aber unsere Behandlungsplane 
•in etwa 50 °/0 aller Falle auf eine Erhal­
tung der Kehlkopffunktionen hinaus. Man
muE dabei allerdings beriicksichtigen,
daE zu einem kleinen Teil eine Strahlen­
therapie auch nur deshalb eingeschlagen
wird, weil der Patient nicht operations­
will'ig ist. Das verandert die Aussage aber
nicht grundlegend.
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Unsere 
sind: 

chirurgischen Indikationen 

- Chordektomie bei Tumorbegrenzung
auf ein Stimmband bei erhaltener Grob­
motorik. Keine »erweiterte« Indikation. 

- fronto-laterale Resektion be'im Be­
fall eines oder beider Stimmbander im 
vorderen Bereich, auch bei geringer sub­
glottischer Ausdehnung. 

- supraglottische horizontale Resekti-

on bei begrenzten Tumoren der Epiglot­
tis und des Taschenbandes. 

- Hemilaryngektomie bei Befall nur
e'iner Kehlkopfseite bei sauberer Ausspa­
rung der Mittellinien, der Epiglottis und 
des Hypopharynx. 

Zusatliche Strahlentherapie wurde von 
uns bei Teilresektionen vermieden. Die 
nachstehende Tabelle gibt die Resultate 
wieder: 

Chordektomie 
frontolaterale R. 
horizontale Res. 
Hemilaryngktomie 
Laryngektomie 
Strahlentherapie 
Palliativther. 

27/ 36 
6.1 8 
3/ 8 
21 3 

75,0 °/0 5-J. Heilung 
75,00/o 
37,5% 
66,70/o 

66/108 
30/ 88 

O/ 9 

61,1 O/o 
34,1 °!o 

134/260 51,5 °!o 

Die Zahlen geben die Fii.nfjahres-Hei­
lungen wieder. Am giinstigsten liegen die 
Ergebnisse also bei der Chordektomie 
und der frontolateralen Resektion, die sich 
aber auch auf friihe Tumorstad"ien be­
schranken. Auch die Hemilaryngektomie 
liegt noch iiber der durchschnittlichen 
Heilungsquote, doch ist die kleine Zahl 
wenig beweiskraftig. Fiir unbefriedigend 
halten wir die Ergebnisse bei der supra­
glottischen horizontalen Teilresektion. 
Das hat seine Griinde sicher in der Feh­
leinschatzung der Tumorausdehnung bei 
der praoperativen Diagnostik. Durch die 
Untersuchungen von GDNNEL u. BAER­
THOLD sowie von OLOFSSON u. NO­
STRAND wissen wir, daE die Ausdehnung 
gerade der Tumoren des Kehlkopfein­
ganges iiber das optisch erkennbare hi­
nausgeht. Sie wachsen auEerhalb des 
Kehlkopfes oder unter der Schleimhaut 
unsichtbar in die Tiefe bis unter das 
Stimmbandniveau. Diese Auslaufer wer­
den bei der Horizontalresektion nicht 
mehr erreicht. Wir sind mit d'ieser Indi­
kation in den letzten J ahren sehr vor­
sichtig geworden. 

Noch ein paar Worte zur Strahlenthe­
rapie: zusammen mit den Radiologen des 

Krebsforschungszentrums in Berlin-Buch 
(DDR) haben wir eine alternierende Rei­
he be'i Patienten mit Kehlkopfkrebs un­
tersucht. Wenn der Lokalbefund sowohl 
die Strahlentherapie als auch die partiel­
le Resektion erlaubten, lieEen wir das Los 
iiber das Verfahren entscheiden (rando­
misierter Versuch). Wir iibersehen jetzt 
20 Patienten in jeder Guppe mit einem 
Intervall von mindestens 4 J ahren. Der 
Vergleich zeigt: 

Operation 

19 Falle 

geheilt 12 

Rezidive 6 

Zweit-Ca 1 

Bestrahlung 

20 Falle 

geheilt 7 

Rezidive 11 

verschollen 2 

Die Bestrahlung erfolgte mit Cobalt 60 
in 18 Fallen und mit schnellen Neutro­
nen in 2 Fallen. Unter den Operierten 
wurden also rund zwei Drittel geheilt, 
unter den Bestrahlten ein Drittel. Unter 
den Rezidiven bzw. Resttumoren der Be­
strahlungsgruppe waren 9 klassiche 
Stimmbandkarzinome. Sitz des Tumors 
und Ausdehnung haben auf die Prognose 
entscheidenden Einfluss. 
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Operation 

Stadium I geheilt 7 
Rezidive 2 

Stadium II geheilt 5 
Rezidive 1 

Stadium III geheilt 3 
Rezidive 1 

Im Stadium I finden wir also anna­
hernde Gleichheit der Heilungen, in den 
fortgeschrittenen Stadien versch'iebt sich 
der Erfolg auf die Seite der Chirurgie. 
Das stimmt auch mit den Erjahrungen 
groEer Geschwulstatistiken unseres Lan­
des liberein (BOCKMDHL). 

Wir ziehen daraus die Konsequenz, daE 
funktionserhaltende Tendenzen nicht da­
zu verleiten di.irfen, die ch'irurgische Ra­
dikalitat abzuschwachen. Die Indikatio­
nen flir die konservatische Chirurgie mi.i­
ssen sehr streng gestellt werden. Der 
Chemotherapie kommt ohneclies nur e'ine 

Bestrahlung 

geheilt 5 
Rezidive 2 

geheilt 2 
Rezidive 5 

geheilt O 
Rezidive 4 

unterstlitzende oder palliative Bedeutung 
zu. 
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MANAGEMENT OF LARYNGEAL CARCINOMA 

Pearson Dorothy 

The management of patients with laryn­
geal carci,noma ha,s two mai�n objectives. 
The fiirst and most obvious ,is the cure of 
the patient, a,nd the second ,is that if pos­
sible the voice should be preserved. The 
vo,ice is a most chenished possession and 
despite the replacements by artificaJ. me­
ans and the development of the oesopha­
geal voice being useful and imgenious, 
there 1is :no substitute for the natural 
voice - even one which ii.s slighty impa-
1ked. On the other hand it 1is ,:important
that no r:isk should be taken as far as cure 
is concenned just so that the voice can 
be ,preserved. 

Our general approach to these patients 
1in Manchester has been to use primary 
radiiotherapy with careful follow-up and 
surgery iin reserve for those patients, who 
develop recurrence or :necrosis after radii­
cal radiotherapy. 

The radiiotherapy technique now most 
commonly used 1:is a careful beam direc­
tion using a paiir of wedge fields and me­
gavoltage radiation. A tumour dose of 
5500 rads ,in 16 exposures ,in 21 days iis 
most commonly used. For larger tumours 
or where nodes are ,involved a paraUel 
pair of fields may be used. The dose may 
be modified because of 1increase in iirra­
diated volume, or age or general condition 
of the pat:ient, but 85 °In of all patients 
received over 5000 rnds. 

The results I wish to present are those 
for the years 1962-65, when there was 
a total of 419 cases of carcinoma of ithe 
larynx managed 1in this way. 291 were 
glottic in onigin. 

Subsequent surgery was performed eit­
her for continuimg radiation problems or 
for recurrent tumour. 

The radiation problems were of vary:iing 
sevenity. Surgery cons,isted of either tem­
porary or permanent tracheostomies or 
laryngectomy and the salvage rnte was 
80 %, of the 50 °lo of patiients who deve­
loped radiation problems. 

There were 20 °lo of patients who deve­
loped recurrences, but only half of these 
had subsequent laryngectomy and the sal­
vage for the who1e grnup was only 35 °/0, 

although it was 64 % for those who had 
surgery. Lookiing at those which did not 
get subsequent surgery we fi:nd there are 
two groups. (1) Those in whom ithe origi­
nal disease ar their general conc1itiion ma­
de radiation the only possible treatment 
and always rnrrmi1ned unsuitable for sur­
gery, and (2) those who might have had 
surgery and either refused or were left 
1too long before surgery was deoided upon. 
There 1is obviously ilittle cha:nce to ,improve 
the ,situtatiion ,in (1) - except perhaps :in 
the future by cytotox,ic therapy, but there 
are some Iessons we can ,leann from a 
study of ,the second group. We found ,that 
often, despite contii:nued cLinical p,roblems, 
there was a reluotance to proceed with 
surgery without histological proof of re­
ourrence and ,in retrospect false negative 
histology was commo111. It 1:iis now our con­
fiirmed opirnion that it ii•s ,necessary on 
some occasions to proceed ito surgery wiith­
out histoJogical proof of ,recurrence, espe­
c:ially iif there is any clinical deterioratfo:n, 
a poHcy advocated most sharply by others 
espeoially Lederman, who thinks surgery 
should be proceeded with :if the larynx is 
not entirely well a few months after radi­
ation. 

As a result of the dosage observations of 
Stewart aind Jackson, on our patients we 
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see that as the dose given in 21 days incre­
ases from 5250 rads through 5500 to 5750 
,rads the radiation problems •increase. On 
the other band, for focally more advanced 
Tz and T3 tumours the recurrence rate falls 
as dose increases. For T1 tumours the dose 
at these three levels produces the same 
recurrences rate, so we have chosen for 
those patients the middle dose of 5500 
rads. 

By increasing the dose ,1n the more fo­
cally advanced tumours, the recurrences 
are reduced and necrosis increased, but 
subsequent surgical salvage - 80 °/0 as 
opposed to 35 °!o was better for necrosis 
than recurrence, and hence a better ove­
rall cure rate should be achieved. 

Apply;ing these findings and following 
the policy of radical radiotherapy with 
surgical salvage for failure we have achi­
eved in the period under review an overall 
fiive-year cure rate of 70 O/o. For T1 tumours 

89 O/o - T2 and T3 66.5 °!o and T4 or 

T1T2T3 + N1 30.4 O/o. It is interesting that 

an 8 °!o improvement compared with an 

earlier period occured in the Tz & T3 or 

more locaHy advanced tumours, where we 

had been ahle to salvage more by subse­

quent surgery. Better results for survival, 

but also important that the great majority 

of the survivors also had their natural 

voice - a great asset. 



TREATMENT OF LARYNX CARCINOMA AND 

PROGNOSTIC FACTORS 

Litlbrancl, B., A.. P. Jakobsson, D. Killancler 

In Sweden the inaidence of carcinoma 
of the larynx is continuously increasing 
with 4 % per year. In 1971, 161 new cases 
were registered of which the glottic type 
was dom'inating. The managemet of the pa­
tients in Stockholm considening ,investiga­
tfon, treatment and follow up has been 
worked out im. cooperation with the radio­
therapists and ENT-doctors. AIJ the 
tumors are staged according to the TNM­
system recommended by UICC (Geneva, 
1968), and are proven histologically. The 
radiotherapy ,is given with l'"iloc1t11ie 6°Co 
with two beams w:ith wedge filters. The 
dose distribution varies within ± 5 % in 
the target area. Only larynx is planned to 
be ,in the target area ,in cases of Tl and T2 
tumors, whereas at T3 the cervkal nodes 
are iincluded as well. All Tl and T2 tumors 
are treated with radiation alone, 200 rad 
a day, 5 days a week, totally 6400-6600 
rad with 2 weeks of rest after 4000 rad. 
An iinvestigation of 230 consecutive pati­
ents with glottic carcinoma treated at Ra­
diumhemmet in Stockholm 1956-1966 
(Jakobsson, 1973) showed that 12 % of the 
patients with Tl tumors had local recur­
rence aind/or secondary metastases, 94 % 
were a1ive after 5-years of observation 
(Jakobsson, 1973). Corresponding figures 
for T2 were 25 % recurrences and/or me­
tastases, and 90 % survival. The treatment 
of T3 tumors has been more discussed. In 
a series consisted of 578 consecutive cases 
of eancer of the larynx treated at Karolin­
ska sjukhuset 1940-1959 1it was found 
that w,ith only irradiation of the T3 tu­
mors 67 % were alive after 5 years and the 
same proportion was found after laryngec­
tomy with no ,preoperative irradiation 

6 

(Martensson et al., 1967). However, the fre­
quency of secondary lymph node metasta­
ses was more pronounced in the irradiated 
group, 12 and 4 % respec1:!ively after 5 
years of observation. It was also found 
that the mobi1ity of the cords was an im­
portant prognostic factor for the success 
of radiotherapy. Therefore one de­
oided that the patients with normal or 
impaired mob,iLity (T3 A and B) shoulcl 
be treated with radiation alone with the 
same fractionation scherne as for Tl ancl 
T2 described above. The patients with fi­
xed cords (T3 C) should be given preope­
rative radiotherapy and after two weeks 
of rest operated With laryngectorny and 
neck clissection on the same sicle as the 
tumor. The preoperative treatment was 
decided to be 200 rad a clay, 5 clays a week 
and totally 4000 rad. According to our pre­
sent expedence the rate of surgical comp­
lieations is not increased by the preopera­
tive irradiation. The patients with T3 tu­
mor treatecl only with racliation are care­
fully controlled by clirect laryngoscopy 
each three months cluring the first two ye­
ars because of the high risk of recurrence. 
Laryngectomy at recurrence after the ra­
diotherapy of 6400 rad rneans an ,increasecl 
risk for surgical complications, but accord­
ing to our experience toclay this risk is of 
n:rinor importance. In conclusion: the ra­
diotherapy of glottic cancer gives a favor­
able therapeutic ratio with a low rate of 
recurrences and a good function of the 
larynx. At recurrence laryngectomy can 
be perforrned with acceptable r,isk of corn­
plications. 

To be able to individuaLize the treatment 
ancl follow up we neecl more knowleclge 
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a:bout prognostic factors. In an attempt 
to do this a histological grading of malig­
nancy a:nd its significa:nce in relation to 
progosis of the radiotherapy has been per­
formed. (Jakobsson et a:1., 1973,). The study 
is based on a histological analysis of the 
biopsy pr,ior to the treatment and the sub­
sequenHy clinica:l course of 230 histologi­
cally venified glottic carcinoma of the 
larynx treated at Radiumhemmet 1956-
1966 with radiation. The follow up period 
was at least 5 years. AU the pa:tients were 
classified according to the recommenda:ti­
on of UICC (Geneva, 1968) by the TNM-sy­
stem. The material consisted of 131 pati-

Tumor cell 
population 

Structure Papillary 
and solid 

2 

Stranlds 

ents with clinical stage Tl, 64 patients T2, 
44 patients T3 and 1 patient T4. Only two 
patients ha:d regional lymph node meta­
stases, and no patient ha:d ev;idence of 
distant meta:stases on a:dmission. The hi­
stological grading of maligna:ncy of the 
squamous cell carcJnoma: in the senies was 
based upon the registration of certain dif­
ferent morphological critenia, commonly 
applied in the dia:gnosis of squa:mous cell 
ca:roinoma. The eva:luation of the tumor 
cell population itself, was considered se­
parately from an analysis of the tumor­
host rela:tionshiip. In each group four 
individual morphologic parameters were 

Points 

3 

Small cords 
ancl groups 
of cells 

4 

Marked cellu­
lar clissociation 

Differentiation Highly: 
keratinization 

Moclerately: 
some keratini­
zation 

Poorly: mini­
mum keratini­
zation 

Poorly: no ke­
ratinization 

Nuclear poly­
morphism 

Mitoses 

Few enlarged 
nuclei 

,Single 

Moclerate 
number of 
enlargecl nuclei 
1Moderate 
number 

Numerous 
.irregul. 
enlargecl nuclei 
Great number 

Anaplastic im­
.mature 
enlarged nuclei 
Numerous 

Table l. Histologic Grading of Malignancy Based on Tumor Cell Population (Jakobsson 
et al., 1973) 

Tumor-host Points 
1relationship l 2 3, 4 

Mode of WelL defined Cords, less Groups of Diffuse 
invasion borderline .'marked cells no .growth 

borderline clistinct 
bordeline 

Stage of Possibly Micro- Nodular into ,Massive 
frnvasion carcinoma ·connective

(few cords) tissue
Vascular None ;Possible Few Numerous 
invasion 
Cellular Marked Moclerate Slight None 
response 
(plasmolym, 
phocitic) 

Table 2. Histologic Grading of Malignancy Based on Tumor-Host Relationship (Jakobsson 
et al., 1973) 
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graded according to 1-4 points system. 
The grading system was thus based upon 
arbitrary units. The basis for the histo­
logic grading of the tumor cell population 
is given in Table 1, and grading system of 
the tumor-host relationship in Table 2 
(Jakobsson et al., 1973). Multivariate analy­
sis (Automatic Interaction Detector analy­
sis) was performed in order to detennine 
which factors were of the most ,import­
ance in the prediction of the 5-year result 
recurrence or not. In order to get an idea 
of the influence of the predictors clinical 
stage and total malignancy point value ha­
ve been forced in the AID analysis showed 
in the AID-tree in Fig. l. One could see 
that in the Tl group 47 patients with a 
total maliignancy point value of 15 or ,less 

showed a recurrence freguency of O %, 
compared to the patients wiith a point 
value of 16 or more having a recurrence 
rate of 20 %- The same principal results 
were also obtained ,jn T2-4 group with no 
recurrence at all in the group of patients 
w,ith malignancy point value of 15 or less 
and a recurrnnce rate of 49  % with the 
point value of 16 or higher. The analysis 
showed that in patients with Tl tumors 
and a malignancy point value more than 
16 there was a significant prognostic fac­
tor of the point values of mode of ,invasion 
with a recurrence rate of 5 % with a point 
value of 1 or 2, aind 30 % of recurrence 
rate when the point values were 3 or 4. 
In the group of T2-4 tumors the point 
values of nuclear polymorphium were of 

(8) (10) 
Total mallgnancy Mode of invasion 
po!nt value 1 O - 15 point value 1 nnd 2 

/ o% 5% 
N=47 N=37 

(2) 

/ (9) 

(11) 
Tl Total malignancy Mode of invasion 

po!nt value 3 and 4 

/ 
12 % '--- point value 16 - 28 

(1) 
20 % 30 % 

N=l31 N=84 N=47 
TOTAL 
20 % 

N=230 
(3) (4) (6) 

T 2 -T 4 Total malignancy Nuclear polymorphism 

29 % polnt value 1 O - 15 polnt value 1 and 2 
O% 28 % 

N=99 N=27 N=29 

(5) (7) 
Total malignancy Nuclear polymorphism 
point value 16 - 28 point value 3 and 4 
39 % 47 % 

N=72 N=43 

Figure 1: AID analysis, percentages of patients with recurrences in the different groups of 
predictors of morphologic criteria, T-stage and total malignancy point value. T-stage and 
total malignancy point value have been forced (Jakobsson, 1975) 
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Figure 2: Frequency distribution of the amount of DNA in individual cells from case of 
recurrent laryngeal carcinoma. Cell types are indicated (Jakobsson et al., 1975) 

prognostic significance, the value of 1 or 
2 given 28 % of recurrence and point va­
lues of 3-4 47 % of recurrences. 

Nuclear and cell polymorphism is to a 
great extend a result of cell proliferation 
and of differences in the degree of ploidy. 
Information of cell pro1iferation aind poly­
plo:idy can be obtained by the determina­
tion of the cellular amotmts of DNA. In 
such a way nuclear polymporphism could 
be measured :in a more object-ive way. 

Figure 2 illustrates one example of this 
type of analysis (Jakobsson et al., 1975). 
The patient had recurrence of larynx car­
cinoma with a high total malignancy point 
value (22 po:ints). The cells, obtained by 
scraping the surface of the tumor, were 
Feulgen stained. Parallell cell preparation 
was stained by standard cytologica,I tech-

nique. The Feulgen DNA-amount of the 
individual cells was measured in a rapid 
scanning nricrospectrophometer (Caspers­
son and Lomakka, 1970). There was a wide 

spread c1istribution of the DNA-values 

(Fig 2). However, the population of cells 

with normal epithelial morphology were 

found to have low DNA-amounts with 

narrow DNA-distribution, regardless of 

normal or ma,Iignant source of origin, 

whereas cells with higher amounts had 

malignant or suspiciously maligna-ut mor­

phology. The practical value of the DNA 

analysis as a more objective prognostic 

factor is now being studied ,in a larger cli­

nical material comprising patiients w;ith 

squamous cell caroinoma :in the upper res­

piratory tract. 
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