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Abstract

Objective. We investigated the proliferative activities in premalignant laryngeal vocal chord lesions treated by epithelial stripping in
microlaryngoscopy, using immunohistochemical staining with anti-p53, anti-PCNA and anti-Ki-67 monoclonal antibody and we correlated
with clinic and morphologic aspects. Material and methods. The study was made on 32 patients hospitalized in Craiova ENT Clinic in 2005
presenting lesions precursor to vocal cord malignity. The lesion’s aspect was observed using suspended microlaryngoscopy, a biopsy was
performed and biological tests were examined from a pathological and immunohistochemical point of view, with the investigation of the
following immunohistochemical markers: Ki-67, PCNA and p53. Results. 13 cases (41%) presented red hypertrofic cronic laryngitis, seven
cases (22%) presented white hypertrofic cronic laryngitis, and 12 cases (37%) presented papillomas with with simple, moderate, severe
dysplasia and in situ carcinoma in 62.5%, 22%, 12.5% and, respectively, 3% of the cases. All the dysplasic lesions, no matter the dysplasic
degree, have presented alteration of both surface eplitelium and chorion. The expression of Ki-67, PCNA and p53 was correlated with the
dysplasia's degree in various proportions. Conclusions. In clinical practice, morphological grading of dysplasia is difficult to evaluate.
The Ki-67 and PCNA markers were correlated with the dysplasia degree; the expression of p53 was present only in 28% cases with
moderate dysplasia and in one case with in situ carcinoma.
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 Introduction
Epithelial hyperplasic laryngeal lesions may contain
preneoplasic histological changes.
Laryngeal dysplasia is a truly premalignant change
and describes disorder in the usual progressive
maturation of cells from the basal layer to the outer
layer of the squamous epithelium, usually in association
with changes in individual cells on a spectrum from
benign to malignant.
The percent of malign transformations in these
lesions is difficult to estimate.
Cell proliferation can be assessed through
immunohistochemistry measurement of the expression
of proliferation-associated antigens in tumor tissues.
 Material and methods
The study has been performed on 32 patients
presenting hyperplasic laryngeal lesions treated by
epithelial stripping in microlaryngoscopy, hospitalized
to the Craiova ENT Clinic during November 2004–
September 2005.
The histological study has been made on paraffin
sections colored with usual dyes such as Hematoxylin–
Eosin dye, trichromic dye with green light (Goldner–
Szeckelly technique). The immunohistochemical testing
was made in the Histological, Histopathological and

Immunohistochemical Laboratory from Research
Center of University of Medicine and Pharmacy of
Craiova, by streptavidin-biotin (sABC)/Horse Radish
Peroxidase (HRP)-complex method and the reactions
were developed with diaminobenzidine by a brownish
color.
The following nuclear markers have been used:
Ki-67 antigen (clone MIB 1, DAKO) at a 1/10 dilution,
PCNA (clone PC10, DAKO) at a 1/100 dilution
and p53 (clone DO-7, DAKO) at a 1/25 dilution.
For the evaluation of the proliferative activity,
we estimate the proliferative index for Ki-67 and
PCNA. Thus, in each case, we counted 1000 nuclei
within the fields with the biggest proliferative activity,
taking into account the nuclei with dark-brown
color; the results of this counting were reported
percentual.
The distribution of the immunostaining was
considered diffuse if over 50% of the cells have
had positive reaction, and focal if the percent of the
positive cells was between 5–50%.
For the evaluation of the positivity for p53 protein,
the results were considered positive if the nuclear
immunostaining was present in over 5% of the epithelial
cells.
Linear regression has been utilized for statistics
analysis. Linear regression is a regression method
of modeling the conditional expected value of one
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variable y given the values of some other variable or
variables x.
The multiple regression correlation coefficient (R2)
is a measure of the proportion of variability explained
by, or due to the regression (linear relationship)
in a sample of paired data. It is a number between zero
and one and a value close to zero suggests a poor
model.
 Results
The study lot was formed by 21 men (66%) and
11 women (34%) aged between 33 and 77 years old
with an equal urban/rural distribution.
Twenty four of these patients were smokers, 19 of
them consumed alcohol frequently.
All patients presented dysphonia with beginning
of semiologies contents between a month and five
years.
The clinical diagnoses in patients with premalignant
lesions were:
▪ Red chronic hypertrophic laryngitis, 13 cases
(41%):
– insular verucose hypertrophic cordita, two cases
(6%);
– diffuse simple hypertrophic cordita, eight cases
(25%);
– contact ulcer, three cases (9%).
▪ White chronic hypertrophic laryngitis, seven cases
(22%):
– leucoplasia, three cases (9%);
– exofitic pachidermia, four cases (12.5%).
▪ Laryngeal polyp, 12 cases (37%).
The histological study allowed us to the reflection on
the varied degrees of dysplasic lesions:
▪ Mild dysplasia – 20 cases (62.5%), from which
eight cases were associated with papilloma;
▪ Moderate dysplasia – seven cases (22%), from
which four cases were associated with papilloma;
▪ Severe dysplasia, four cases (12.5%);
▪ In situ carcinoma (ISC), one case (3%).
In cases with mild dysplasia, the modifications
of the epithelium were accompanied by subjacent
stromal alterations. The stroma presented an
inflammatory moderate infiltrate, spotty disposed,
with easy vascular congestion and amyloid deposit in
varied amounts.
In medium dysplasia the vascular congestion was
important and the inflammatory infiltrate had a varied
intensity. The immunohistochemical reactions for Ki-67
and PCNA were intense positive, focal (in about 10% of
the cells), in the inferior two thirds of the epithelium.
In patients with severe dysplasia, the superficial
epithelium appeared much more thickened, with cellular
alterations up to the surface, but with maintaining of its
normal citoarchitecture.
In the deep layers we have noticed numerous
nuclear monstrosities characterized by big sized nuclei,
with obviously nucleoli.
The nuclear reactions for Ki-67 and PCNA were
intense positive in over 50% of the cells belonging to
the deep layers even through the superficial ones.

The positive PCNA indices have had high values in
15%, 57% and 75%, 100% of the cases with mild
(Figure 1), moderate (Figure 2), severe dysplasia
(Figure 3) and, respectively, ISC.
The rates of Ki-67 positive cases were 20%, 42%,
75% and 100% with mild, moderate (Figure 4), severe
dysplasia (Figure 5) and, respectively, ISC.
Nuclear immunostaining for p53 was present only in
28% of the cases with moderate dysplasia (Figure 6)
and in the case with ISC.
In the mean time, we evaluate the distribution of
Ki-67, PCNA and p53 positive immunostaining in
larynx premalignant lesions by linear regression.
For Ki-67 positive immunostaining, regression slope is
equal with 27.2 and shows a mild increase of
approximately 27% with each progression from one
severity stage to another (Figure 7).
R2 = 99.6% reveals very good correlation between
the actual data and the linear progression pattern of the
rate of positive results (Figure 8).
For PCNA positive immunostaining, regression
slope is equal with 27.2 and shows a mild increase of
approximately 27% with each progression from one
severity stage to another. R2 = 96.8% reveals very good
correlation between the actual data and the linear
progression pattern of the rate of positive results
(Figure 9).
After primary surgery, patients underwent close
follow-up, at a six months interval, and if the
laryngoscopy showed signs of epithelial hyperplasia,
the therapeutic and diagnostic protocol was resumed.
At four patients, treatment and investigation were
repeated all over again, in two of them being
encountered the same grade of dysplasia as the first
time, with the same anomalies of the markers in
question. The other two had simple dysplasia with no
reaction of immunohistochemical markers in one case,
and proliferative indices between 5–10% in the other.
 Discussions
Precancerous laryngeal lesions are pathologic
conditions of the epithelium, which can undergo
malignant degeneration in a higher rate than other
epithelial lesions [1].
Usually the first alterations appear under the clinical
aspect of a chronic laryngitis either superficial or
submucous, with either circumscribed or diffuse edema.
The mucosal epithelium can also undergo thickening
and abnormal keratosis, which, together with the
subjacent mucosal edema produces clinical aspects of
hypertrophic laryngitis.
The keratinisation can be either circumscribed or
diffuse, exophytic or smooth, histophatologically
manifested by parakeratosis, hiperkeratosis and
orthokeratosis.
The laryngoscopic aspect can be uncharacteristic,
and may appear only as minor surface irregularities.
In such cases only the histopathologic and immunohistochemical examination is capable of differentiating
between an inflammatory process and an early tumoral
process.
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Figure 1 – Larynx mucosa with mild dysplasia, positive
nuclear immunostaining for PCNA, ×200

Figure 2 – Larynx mucosa with moderate dysplasia, positive
immunostaining for PCNA, ×100

Figure 3 – Larynx mucosa with severe dysplasia, positive
immunostaining for PCNA, ×200

Figure 4 – Larynx mucosa with moderate dysplasia, focal
positive immunostaining for Ki-67, ×100

Figure 5 – Larynx mucosa with severe dysplasia, diffuse
positive immunostaining for Ki-67, ×100

Figure 6 – Larynx mucosa with moderate dysplasia,
positive immunostaining for p53, ×100
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Figure 7 – Distribution of Ki-67, PCNA and p53 positive
immunostaining in larynx premalignant lesions
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Figure 8 – Regression slope for Ki-67 positive
immunostaining in laryngeal dysplasia
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Figure 9 – Regression slope for PCNA positive
immunostaining in laryngeal dysplasia
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Then mucosa becomes opaque, vascular impression
disappears and extravasations and fibrosis may appear;
also, the mucosa may appear whitish, opaque,
generating clinical aspect of leukoplakia.
Leukoplakia, exophytic keratosis, and polypoid
thickening are early signs which may arouse the
suspicion of malignancy. These lesions begin on the
vocal cord, produce early dysphonia and can be
detected early.
Proliferative markers have been broadly evaluated
as prognostic and predictive factors for premalignant
and malignant epithelial lesions. Several papers
evaluating one or more markers have been published,
often with contradictory results [2–12].
Some authors conclude that the patterns of immunoreactivity to PCNA and Ki-67 antigen correspond to the
histological grade of both benign and malignant
epithelial lesions of the larynx [13].
Ki-67 may play a role in the uncontrolled
proliferation in papilloma and could help in
estimation of the premalignant stages of the laryngeal
lesions [14].
In our study, a good correlation was found between
different degrees of dysplasia and the immunostaining
for PCNA and Ki-67. PCNA and Ki-67 can be used as a
marker of cell proliferative activity in laryngeal
epithelial lesions [15].
The pattern and location of PCNA and Ki-67
positive cells in the intraepithelium had diagnostic
importance. The lack of an international standardization
method for antigen retrieval, staining procedures and
scoring methods (semiquantitative and quantitative)
is lead to a variety of results [16].
Regarding the expression of p53 protein, in our
study this was positive only in some cases with
moderate dysplasia.
Other studies confirms the association of
p53 protein over expression with laryngeal
epithelial hyperplastic lesions which have the
potential to transform into malignancy but,
p53 expression can not be considered a
reliable prognostic factor for premalignant stages
of the larynx regardless of the severity of the
lesions [8].
Overexpression of p53 protein may play a role
in the pathogenesis and development of premalignant
lesions [17].
 Conclusions
In clinical practice morphological grading of
dysplasia is difficult, mainly of clinic and microscopic
diagnostic point of view between severe degree of
dysplasia and carcinoma in situ.
PCNA and Ki-67 immunostaining can be used
as a marker of cell proliferative activity in
laryngeal epithelial lesions, positive expression being
correlate with severity of laryngeal premalignant
lesions.
We can not emphasize enough the importance
of patient counseling on the matter of cancer risk,
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also regarding the initiation of an appropriate follow-up
planning, for the patients with PCNA and Ki-67
positive expressions.
The positive reaction for p53 protein was present
only in 28% of the cases with moderate dysplasia and
in one case with in situ carcinoma.
References
[1] WEISMAN R. A., MOE KRIS, ORLOFF LISA, Neoplasms of the
larynx and laryngopharynx. In: SNOW J. B., BALLENGER J. J.,
Ballenger’s Otorhinolaryngology Head and Neck Surgery,
th
16 edition, 2003, 1259–1262.
[2] CHATRATH P., SCOTT I. S., MORRIS L. S. et al., Aberrant
expression of minichromosome maintenance protein-2 and
Ki-67 in laryngeal squamous epithelial lesions, Br J Cancer,
2003, 89(6):1048–1054.
[3] GABRIEL A., NAMYSLOWSKI G., DROZDZOWSKA B. et al.,
Precancerous states of the larynx: analysis of mono- and
polyclonality of the cells with high proliferative index (p53,
PCNA), Otolaryngol Polska, 2000, 54(Suppl 31):178–181.
[4] GAROZZO A., CUTRONA D., PALMERI S. et al., The role of p53
tumor suppressor gene as prognostic factor in laryngeal
squamous cell carcinoma, Acta Otorhinolaryngol Ital, 1999,
19(6):342–347.
[5] IOACHIM E., Immunohistochemical expression of metallothionein in benign premalignant and malignant epithelium of
the larynx: correlation with p53 and proliferative cell nuclear
antigen, Pathol Res Pract, 1999, 195(12):809–814.
[6] IOACHIM E., PESCHOS D., Expression patterns of cyclins
D1, E in laryngeal epithelial lesions: correlation with other
cell cycle regulators (p53, pRb, Ki-67 and PCNA) and
clinicopathological features, J Exp Clin Cancer Res, 2004,
23(2):277–283.
[7] IOACHIM E., ASSIMAKOPOULOS D., GOUSSIA A. C. et al.,
CD44 expression in benign, premalignant and malignant
epithelial lesions of the larynx: an immunohistochemical
study including correlation with Rb, p53, Ki-67 and PCNA,
Histol Histopathol, 1999, 14(4):1113–1118.
[8] KRECICKI T., JELEN M., Epidermal growth factor receptor
(EGFR), proliferating cell nuclear antigen (PCNA) and Ki-67
antigen in laryngeal epithelial lesions, Oral Oncol, 1999,
35(2):180–186.
[9] KRECICKI T., JELEN M., ZALESSKA-KRECICKA M. et al.,
Immunohistochemically stained markers (p53, PCNA, bcl-2)
in dysplastic lesions of the larynx, Cancer Lett, 1999,
143 (1):23–28.
[10] LAITAKARI J., HARRISON D., Automated image analysis
of proliferating cells in carcinoma of the larynx,
Acta Oto-Laryngol, 2003, 123(6):759–766.
[11] PIGNATARO L. D., PCNA – a cell proliferation marker in
vocal chord cancer. Part I: premalignant laryngeal lesions,
Anticancer Res, 1995, 15(4):1517–1520.
[12] URANO M., An immunohistochemical study of proliferating
cell nuclear antigen (PCNA) and MIB-1 in epithelial
hyperplasia and dysplasia of the vocal cords, Journal of the
Oto-Rhino-Laryngological Society of Japan, 1996,
99(3):395–401.
[13] ZIDAR N, GALE N., Expression of Ki-67 antigen and
proliferative cell nuclear antigen in benign and malignant
epithelial lesions of the larynx, J Laryngol Otol, 1996,
110(5):440–445.
[14] BAI Y., HONG S., Expression and significance of proliferation
marker and apoptosis-related genes in benign and
malignant epithelial lesions of the larynx, Lin Chuang Erh Pi
Yen Hou Ko Tsa Chih, J Clin Otorhinolaryngol, 2003,
17(2):92–93, 96.
[15] GALLO O., FRANCHI A., Potential biomarkers in predicting
progression of epithelial hyperplastic lesions of the larynx,
Acta Oto-Laryngol, 1997, Suppl, 527:30–38.

174

Fl. Anghelina et al.

[16] GALE N., KAMBIC V., MICHAELS L. et al., The Ljubljana
classification: a practical strategy for the diagnostic of
laryngeal precancerous lesions, Adv Anat Pathol, 2000,
7(4):240–251.

[17] ZHOU G., LIN D., LIANG C. et al., Expression of p53
protein in premalignant lesion and carcinoma of larynx,
Journal of West China University of Medical Sciences,
1999, 30(3):265–267.

Mailing address
Florin Anghelina, Assistant, MD, PhD, ENT Department, University of Medicine and Pharmacy, 2–4 Petru Rareş
Street, 200 349 Craiova, Romania; Phone +40742–031 003, E-mail: dr_anghelina_florin@yahoo.com

Received: October 29th, 2006
Accepted: November 15th, 2006

