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The incidence of malignant tumors and therewith malignant laryngeal tumors 
necessitates the study of pathogenesis, histology and diagnostic methods for early 
laryngeal cancer with the aim of eradication and treatment, and especially early detection 
of lesions that give rise to laryngeal cancers. The estimation of Ki-67 proliferation in 
biopsies of precancerous lesions in the larynx is potentially useful to determine the 
advancement of these lesions into laryngeal carcinoma.  

The subjects of this research were patients of the ENT Clinic, Clinical Center Niš. 
Prospective investigation included 121 patients with precancerous conditions and laryngeal 
cancer.  

The mean age of all examinees was 64.90 ± 10.28 years, with age range from 48 
to 87. No statistically significant difference in age between female and male examinees 
was found (p = 0.608). 

There was a statistically significant difference in the values of Ki-67 index in the 
examineed groups (p < 0.001). A further analysis found a statistically significant difference 
between the normal mucosa and dysplasia grade II (p = 0.05), the normal mucosa and 
dysplasia grade III (p < 0.001), and the normal mucosa and laryngeal cancer (p < 0.001). 
In addition, statistically significant differences between laryngeal papillomatosis and 
laryngeal cancer was determined (p = 0.05). 

The study of Ki-67 as a marker of proliferation in precancerous conditions and 
early laryngeal cancer  is a relevant method for: a) planning therapeutic strategies b) 
prognosis c) evaluation of therapeutic results d) exchange of information e) continuous 
research and follow-up of the nature of the human laryngeal cancer.  

There were statistically significant differences in Ki-67 as a marker of proliferation 
between the normal mucosa and dysplasia grade II, the normal mucosa and dysplasia 
grade III, and the normal mucosa and laryngeal cancer. Acta Medica Medianae 
2017;56(1):24-30.  
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Introduction 
 
The incidence of malignant tumors and 

therewith malignant laryngeal tumors necessitates 
the study of pathogenesis, histology and diagnos-

tic methods for early laryngeal cancer with the aim 
of eradication and treatment, and especially early 
detection of lesions that give rise to laryngeal can-
cers (1).  

The estimation of Ki-67 proliferation in biop-
sies of precancerous lesions in the larynx is poten-
tially useful to determine the advancement of 
these lesions into laryngeal carcinoma (2).  

The interest in the aforementioned problems 
is considerable. In spite of the current achieve-
ments in the detection of precancerous conditions 
and early laryngeal cancer, a large number of 
cases remain unresolved, commonly due to the 
ignorance of morphological and histological ele-
ments necessary for establishing the diagnoses of 
precancerous conditions and early laryngeal can-
cer.   

Precancerous conditions are abnormalities of 
the epithelial tissue that may give rise to the de-
velopment of carcinoma. The distinction between 
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benign and malignant tumors is not quite clear, 
which is why the term “precancerous condi-tion” 
has been introduced.  

 
Development of disease 
 
Squamous intraepithelial neoplasms grade 1 

can be classified as precancerous lesions. Inade-
quately treated carcinoma in situ almost always 
develops into infiltrating carcinoma. After 5-7 
years, grade 3 lesions develop into carcinoma. No 
one can exactly predict when carcinoma in situ will 
transform into cancer. Small carcinoma in situ can 
be destroyed by performing biopsy which is neces-
sary for making the diagnosis. 

 
Clinical aspects 
 
Precancerous conditions of the larynx com-

monly develop on the vocal cords, and rarely on 
other sites in the larynx. These conditions are 
more frequent in men aged between 50 and 70. 
Carcinoma in situ as microcarcinoma can be easily 
removed from the surface of the vocal cords. 
Commonly, precancerous lesions spread along the 
free edge of the vocal cord up to the surface of the 
subglottis. It should be emphasized that every 
precancerous lesion cannot be seen as keratini-
zation of the surface. One third of carcinomas in 
situ present as erythroplakias. All erythroplakias 
are carcinoma in situ. The development of carci-
noma during chronic laryngitis is accompanied by 
the appearance of fine nodules or multiple warty 
growths. Malignant degeneration in chronic laryn-
gitis differs from the superficial carcinoma. The 
appearance and development of precancerous le-
sions in the larynx are not defined, and can last 
for months and years. The chief symptoms follo-
wing the appearance of precancerous lesions are 
changes in the voice, dysphagia, cough, scratchy 
throat, soar throat, and hoarseness.  

Clinical examination of the larynx requires 
taking a history from a patient, inspection and 
palpation. Indirect and direct laryngoscopy as well 
as laryngomicroscopy are applied as additional 
diagnostic methods. Laryngoscopy is used for the 
detection of changes. Laryngomicroscopy is per-
formed with the aim of determining the size of the 
pathological process and taking a sample for histo-
pathological examination. Also, it is applied for the 
removal of benign tumors.  

 
Treatment 
 
After setting the histopathological diagnoses 

of the changes in the larynx, it is necessary to 
perform surgery in order to remove lesions and 
lymph nodes in the neck. In the case of limited 
lesions with low-grade dysplasia, it is possible to 
achieve complete healing with obligatory cessation 
of smoking and alcohol use, voice rest, and pre-
vention of infections. In more severe cases and 
the occurrence of metastases, the application of 
radiation therapy and chemotherapy is indicated. 

 
Research subjects 
 
The subjects of this research were patients 

of the ENT Clinic, Clinical Center Niš. Prospective 
investigation, including 121 patients with precan-
cerous conditions and laryngeal cancer, was car-
ried out from 2012 to 2014. Pathohistological 
verification was done in the Center for Pathology 
and Pathological Anatomy.  

 
Methods 
 
During the research, the following methods 

were used: 
1. Clinical examination (history taking, indi-

rect laryngoscopy) 
2. Laryngeal videostroboscopy 
3. Laryngomicroscopy 
4. Pathology diagnostics of precancerous 

conditions and laryngeal carcinoma in correlation 
with nuclear antigen Ki-67 as a marker of proli-
feration. 

Stroboscopy stands for an optical method 
for observing fast successive movements. An ima-
ge is an illusion of the object visualized so that it 
appears to be motionless. 

Laryngomicroscopy is the examination of la-
rynx using a surgical microscope. Today, it is per-
formed under general endotracheal anesthesia.  

If it is not possible to introduce the patient 
into the endotracheal anesthesia due to the tumor 
size, then tracheotomy should be performed.  

Laryngomicroscopy is the most reliable me-
thod to determine the mucosal spread of the 
tumor. At the same time, it is the safest method 
for taking a sample of tumor tissue for the histo-
logical examination. This is the only method used 
for observing the Morgagni's sinus by lifting and 
moving aside the ventricular fold.  

Pathohistological diagnostics of precance-
rous conditions and laryngeal cancer is done by 
staining, usually utilizing some of the standard 
methods: a) hematoxylin-eosin (where nuclei 
stain blue, while cytoplasm stains pink); b) tri-
chromatic staining by Mallory or Gieson; c) silver 
impregnation by Gomori; d) Sudan, Congo, muci-
carmine stains and others. 

 
Aims 
 
By performing a prospective analysis of the 

clinical material of the ENT Clinic in Niš and biopsy 
specimens from the Center for Pathology and 
Pathological Anatomy Niš, the aims of the re-
search were to determine: 

1. The incidence of precancerous conditions 
and laryngeal cancer. 

2. Age and gender distribution of patients 
with precancerous conditions  and laryngeal can-
cer. 

3. The nuclear antigen Ki-67 as a marker of 
proliferation in precancerous conditions and early 
laryngeal cancer. 
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4. The importance of Ki-67 proliferation 
marker in biopsy materials for further therapy 
(laryngectomy, radiation therapy, chemotherapy). 

 
Results 
 
Demographic characteristics of patients 
 
The research included 61 examinees, of  

which 7 (11.5 %) women and 54 (88.5%) men 
(Graph 1). 

The mean age of all examinees was 64.90 ± 
10.28 years, with age range from 48 to 87. The 
mean age of female examinees was 67.00 ± 11.13 
years, whereas the mean age of male examinees 
was 64.63 ± 10.25 years. No statistically significant 
difference in age between female and male exa-
minees was found (p = 0.608). 

 

 
 

Graph 1. Distribution of examinees by gender 
 

Table 1. Distribution of patients with regard to duration of smoking 
 

Duration of smoking 

Sex Non-
smokers 15 years 20 years 25 years 30 years 35 years 40 years 45 years 50 years 55 years 60 years 

Men 

n(%) 

1 

(50,0) 

1 

(100,0) 

3 

(60,0) 

3 

(100,0) 

15 

(88,2) 

3 

(75,0) 

16 

(94,1) 

3 

(75,0) 

4 

(100,0) 

3 

(100,0) 

1 

(100,0) 

Women 

n(%) 

1 

(50,0) 

0 

(0,0) 

2 

(40,0) 

0 

(0,0) 

2 

(21,8) 

1 

(25,0) 

1 

(5.9) 

1 

(25,0) 

0 

(0,0) 

0 

(0,0) 

0 

(0,0) 

Total 

n(%) 

2 

(100,0) 

1 

(100,0) 

5 

(100,0) 

3 

(100,0) 

17 

(100,0) 

4 

(100,0) 

17 

(100,0) 

4 

(100,0) 

4 

(100,0) 

3 

(100,0) 

1 

(100,0) 

 

 
 

Graph 2. Graphic presentation of dysplasias according to sex 
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Duration of smoking  
 
Of all the examinees, there were only 2 

(3.3%) smokers – one man and one woman. 
There was no statistically significant difference 
between smokers and non-smokers with regard to 
sex (χ2= 3.02, p = 0.082). 

The largest number of patients smoked bet-
ween 30 and 40 years. There was no statistically 
significant difference in the length of smoking 
experience with respect to gender (χ2 = 7.30, p = 
0.504) (Table 1) (Graph 2).   

 
Dysplasias 
 
Out of 60 subjects in total diagnosed with 

precancerous lesions of the larynx, there were 47 
(78.3%) males  and 13 (21.7%) females (Table 2).  

The table shows the distribution of displasias 
in biopsy samples according to the sex. The num-
ber of males diagnosed with dysplasias was higher 
compared to the number of females. There were 
20 males with dysplasia in one sample i.e. 42.55% 
with regard to the analyzed male group, and 
33.33% with respect to the total number of 
patients (60). It was found that there were 27 
men with displasia in all the samples, i.e. 57.45% 
with regard to the analyzed group of male 
patients, and 45% with regard to the total number 
of examinees. There were 4 females with dyspla-
sia in one sample, i.e. 30.77% with regard to the 
analyzed group of female patients, and 6.7% with 
regard to the total number of the examinees. It 
was determined that there were 9 females with 
dysplasia in all the samples, i.e. 69.23% in regard 
to the female populaton, i.e 15% in regard to the 
total number of the examinees. Statistically sig-
nificant difference in the distribution of dysplasi- 

 
Table 2. Distribution of dysplasias of samples 

according to sex 
 

Sex 
Samples 

Total n(%) 
One sample All samples 

Men n (%) 20 (83,3) 27 (75,0) 47 (78,3) 

Women  
n(%) 4 (16,7) 9 (25,0) 13 (32,7) 

Total n (%) 24 (100,0) 36 (100,0) 60 (100,0) 

 
Table 3. The values of Ki-67 index in the examined 

groups 

Groups KI67* 
(AS±SD) 

Normal mucosa 14.0±1.7 
Laryngeal papillomatosis 22.1±1.4 

Dysplasia gr.I 29.5± 1.1 
Dysplasia gr.II 32.6± 6.5 
Dysplasia gr.III 37.3±7.1 

Laryngeal cancer 44.5±8.0 
*Values of KI 67 expressed in % 

as was not found (χ2 = 0.59, p = 0.442) (Graph 
2). 

There was a statistically significant diffe-
rence in the values of Ki-67 index in the exami-
need groups (p < 0.001). A further analysis found 
a statistically significant difference between the 
normal mucosa and dysplasia grade II (p = 0.05), 
the normal mucosa and dysplasia grade III (p < 
0.001), and the normal mucosa and laryn-geal 
cancer (p < 0.001). In addition, statistically signi-
ficant differences between laryngeal papillomato-
sis and laryngeal cancer was determined(p = 
0.05) (Table 3) (Graph 3) (Figures 1 and 2). 

 
 

 
 

Figure 1. Dysplsia grade I and Ki-67  obj x 20,  Ki-67 
= 29.5% (±1.1) 

 

 
 

Figure 2. Dysplasia grade II and Ki-67 obj x 20,  Ki-
67=32% (±6.5) 
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Graph 3. The values of Ki-67 index in the examined groups 
 
 
Discussion 
 
Precancerous conditions and early laryngeal 

cancers are common in people who consume alco-
hol and tobacco. Industrial pollution and unhealthy 
foods also contribute to the occurrence of la-
ryngeal cancer. Precancerous conditions precede 
cancer and can be recognized microscopically. For 
this reason, a detailed study of pathogenesis, hi-
stology of early diagnosis of laryngeal lesions and 
timely treatment is necessary (1). Histological dia-
gnosis of precancerous conditions and laryngeal 
cancer is set on the basis of cytological changes in 
the biopsy tissue (3). A direct laryngoscopy and 
tumor biopsy or excision were essential for esta-
blishing a correct diagnosis (4, 5). Diagnosis was 
possible only after resection of representative ma-
terial from the center of tumor, so that reactive 
changes in the neighborhood of another process 
(carcinoma) were definitely ruled out (6). Corre-
lation of differential biomarker expression with 
diverse biological behavior in head and neck can-
cers need further investigations (7). Interest in 
identifying biomarkers capable of predicting the 
likelihood of cervical lymph node metastasis from 
a primary tumor specimen is being developed to 
enable the separation of patients at high risk for 
occult metastases from those at low risk (8). 

Precancerous lesions are defined as epithe-
lial abnormalities which can give rise to the deve-
lopment of carcinoma. A naked eye examination is 
not very reliable to confirm the diagnosis; there-
fore, histological examination of the biopsy tissue 
is necessary in order to verify the diagnosis. Our 
research involved 61 examinees with the verified 
diagnosis of laryngeal cancer, of which 7 (11.5%) 
examines were female and 54 (88.5%) examinees 
were male. The mean age of all examinees was 
64.90 years, with age range from 48 to 87 years. 
The mean age of the female examinees was 67 
years, and 64.63 years for the male examinees. 

Smoking was one of the high-risk factors respon-
sible for the development of laryngeal cancer. 
Duration of smoking was presented according to 
the sex of examinees. In the table presenting the 
distribution of examinees with regard to duration 
of smoking, there were only 2 (3.3%) non-smo-
kers – one man and one woman. In the research, 
a statistically significant difference between smo-
kers and non-smokers inregard to the sex of 
examinees was not found (p = 0.082). The largest 
number of males was smokers. Chemical irritation 
is very important, and besides smoking, air pol-
lution and harmful irritating gasses in mines, la-
boratories and factories vastly contribute to this 
problem. Chemical agents are the cause of meta-
plastic and hyperplastic changes on the laryngeal 
mucosa.  

Alcohol consumption also exerts negative 
effects on the laryngeal mucosa, not directly but 
via the consequent hyperemia. Chronic infection is 
the etiological factor. Chronic inflammatory condi-
tions, supported by professional factors, are con-
sidered to play a significant role in the etiology of 
precancerous conditions and early laryngeal can-
cer. Our participants smoked for 30 and 40 years. 

Local tumor spread with regard to the sex, 
which is shown in Table 1, shows that the largest 
number of male examinees was in stages T2 and 
T3. The largest number of women were in stage 
T1 of the local tumor spread. Statistically sig-
nificant differences in the local tumor spread in 
regard to the sex were found (X2 = 33.07; p < 
0001).   

The estimation of Ki-67 proliferation in bio-
psy specimens with precancerous lesions of the 
larynx is potentially useful for predicting the ad-
vancement towards laryngeal cancer (2). In laryn-
geal cancer, the presence of possible regional me-
tastases denoted as N0, N1, N2 and N3 is ex-
pected, which depends on the tumor size i.e. the 
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size of the lymph gland. The relapse-free sur-vival 
is even better predicted than by Ki-67 staining (9).  

Early diagnosis is an important precondition 
in the treatment of precancerous conditions and 
early laryngeal cancer (10).  

There was a statistically significant differen-
ce in the values of Ki-67 index in the examineed 
groups (p < 0.001). A further analysis found a 
statistically significant difference between the nor-
mal mucosa and dysplasia grade II (p = 0.05), the 
normal mucosa and dysplasia grade III (p < 
0.001), and the normal mucosa and laryngeal can-
cer (p < 0.001) (11). In addition, statistically sig-
nificant differences betweenlaryngeal papilloma-
tosis and laryngeal cancer was determined (p = 
0.05). Ki-67 is a known cancer cell proliferation 
antigen currently used in prognostic evaluation 
(12). 

 
Conclusion 
 
The study of Ki-67 as a marker of prolifera-

tion in precancerous conditions and early laryngeal  
 

cancer is a relevant method for: a) planning thera-
peutic strategies; b) prognosis; c) evaluation of 
therapeutic results; d) exchange of information; e) 
continuous research, and follow-up of the nature 
of the human laryngeal cancer.  

There were statistically significant differen-
ces in Ki-67 as a marker of proliferation between 
the normal mucosa and dysplasia grade II, the 
normal mucosa and dysplasia grade III, and the 
normal mucosa and laryngeal cancer.     

The difference in Ki-67 as marker of proli-
feration between laryngeal papillomatosis and la-
ryngeal cancer was statistically significant.  

There is an increasing trend in the number 
of diseased males in whom benign conditions of 
the larynx turn into cancerous changes, as well as 
a decreasing trend in the number of females who-
se benign changes of the larynx turn into laryngeal 
cancer.  

The largest number of examinees smoked for 
30-40 years. There was no statistically significant 
difference in duration of smoking with respect to 
the sex of examinees (χ2 = 7.30, p = 0.504). 
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Učestalost malignih tumora, pa samim tim i malignih tumora larinksa, ukazuje na 
potrebu izučavanja patogeneze, histologije i metoda dijagnoze raznih lezija larinksa u 
cilju efikasnijeg suzbijanja i lečenja, a naročito ranog otkrivanja lezija iz kojih se razvijaju 
karcinomi larinksa. Procena proliferacije Ki-67 u biopsijama prekanceroze larinksa je 
potencijalno korisna za predviđanje napredovanja karcinoma larinksa. 

Predmet istraživanja su bolesnici Kliničkog centra Niš ORL klinike. Prospektivnim 
ispitivanjem obuhvaćen je 121 bolesnik sa prekanceroznim stanjima i karcinomom 
larinksa. Prosečna starost svih ispitanika iznosila je 64,90±10,28 godina, sa rasponom od 
48 do 87 godina. Nije utvrđena statistički značajna razlika u starosti između pripadnika 
muškog i ženskog pola (p = 0,608). Utvrđeno je postojanje statistički značajne razlike u 
vrednostima Ki-67 indeksa u ispitivanim grupama (p < 0,001). Daljom analizom utvr-
đeno je postojanje statistički značajne razlike između normalne mukoze i displazije 
gradusa II (p = 0,05), normalne mukoze i displazije gradusa III (p < 0,001) i normalne 
mukoze i karcinoma larinksa (p < 0,001). Takođe je utvrđeno postojanje statistički zna-
čajne razlike između papiloma larinksa i karcinoma larinksa (p = 0,05). 

Izučavanje Ki-67 markera proliferacije kod prekanceroza i ranog karcinoma 
larinksa je značajan metod u: a) planiranju terapijske strategije b) prognozi c) evaluaciji 
terapijskih rezultata d) razmeni informacija e) kontinuiranom istraživanju i praćenju 
prirode humanog karcinoma larinska. Statistički značajna razlika postoji u Ki-67 markeru 
proliferacije između normalne mukoze i displazije larinksa gradusa II i normalne mukoze i 
displazije gradusa III i normalne mukoze i karcinoma larinksa. Acta Medica Medianae 
2017;56(1):24-30. 
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