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Aggressive elimination of precancerous lesions
of the vocal cords to avoid risk of cancer

Max Rohde?, Agot Mgller Grgntved?, Annelise Krogdahl? & Christian Godballe!

ABSTRACT

INTRODUCTION: Several studies show that early histological
classification and excision of precancerous lesions of the
vocal cords reduces the risk of cancer development. Na-
tional Danish guidelines have not been established. The
purpose of this study was to describe a Danish series of
patients with precancerous lesions of the vocal cords and to
estimate the risk of malignant transformation.

MATERIAL AND METHODS: This was a retrospective cohort
study, including a total of 101 patients with histologically
verified precancerous lesions of the vocal cords who were
treated from 1997 to 2007 at Odense University Hospital
(OUH).

RESULTS: Among the 101 patients, 18 (18%) were diag-
nosed with mild dysplasia, 16 (16%) with moderate dyspla-
sia, 35 (35%) with severe dysplasia and 32 (32%) with carci-
noma in situ (CIS) at the initial examination at OUH. Fifteen
patients (15%), all males, developed invasive cancer. Among
these, one patient was initially diagnosed with mild dyspla-
sia, one with moderate dysplasia, seven with severe dyspla-
sia and six with CIS. In 11 of the 15 patients (73%), cancer
occurred within one year from the time of diagnosis of the
precancerous lesion, whereas four cancers occurred years
later.

CONCLUSION: The malignant transformation rate is com-
parable with other recent series. A strategy with elimination
of all visible pathology is preferable.

FUNDING: not relevant.

TRIAL REGISTRATION: not relevant.

The majority of vocal cord cancers are squamous cell
carcinomas. The development might be a multistep
process from dysplasia through carcinoma in situ (CIS)
to manifest cancer [1]. According to the literature,
malignant transformation rates vary from 6% to 22%,
and they increase with the severity of the precancerous
lesion [2-5]. The principal risk factor is tobacco smoking,
particularly in association with heavy alcohol intake

[6, 71.

The literature indicates that early histological diag-
nosis and surgical treatment (cold steel or laser) of the
precancerous tissue may reduce the risk of cancer devel-
opment [2, 3, 8]. However, no international or Danish
guidelines for the management of laryngeal precancer-
ous lesions have been established, and uncertainty
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Videostroboscopy showing hyperkeratosis and mild dysplasia.

about the right strategy may exist. Some make a simple
nipple biopsy and observe; others perform a complete
removal of pathological tissue, often by laser evapor-
ation. Generally, there is a tendency towards an expect-
ant attitude when the grade of dysplasia is mild and
towards a more active strategy as the grade of the pre-
cancerous lesion increases. Whether laser ablation is
part of the treatment does not seem to depend on the
grade of dysplasia, but rather to be a matter of personal
preferences [8-11].

The aim of this study is to describe a series of pa-
tients with precancerous lesions of the vocal cords and
to estimate the risk of malignant transformation.

MATERIAL AND METHODS
Based on a search of the local patient database and
the local pathology register, a total of 195 patients with
a neoplastic lesion of the vocal cords diagnosed from
January 1997 to December 2007 were identified. All
patient- and pathology reports were reviewed, and pa-
tients not treated at the Department of ENT Head &
Neck Surgery, Odense University Hospital (OUH) (n = 3),
patients with previous or simultaneous laryngeal cancer
(including microinvasive carcinoma) (n = 83), and pa-
tients who had previously received laryngeal radiother-
apy (n = 8) were excluded. This left a total of 101 pa-
tients with histologically verified dysplasia of grade 1-3
or CIS on the vocal cords eligible for analysis.

Data were registered concerning histology accord-
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ing to the WHO classification [12], glottic spread, type of
intervention (surgical excision and/or laser evaporation),
histological progression, result of stroboscopic evalu-
ation, number of treatments and smoking status.

During the study period, the departmental recom-
mendation was complete surgical removal of patho-
logical tissue, regardless of the grade of dysplasia. The
use of laser was optional. As a standard, patients were
offered a five-year follow-up course with three-month
intervals the first two years and six-month intervals the
last three years.

Data were processed in the medical database and
the analysis programme Medlog. Descriptive statistics
and the Kaplan Meier method were used.

Trial registration: not relevant.

RESULTS

Of the 101 patients, 82 (81%) were males and 19 (19%)
were females. Their median age was 66 years at the
time of diagnosis (range 26 to 86 years). A total of 65%
of the patients were smokers or had quit smoking within
two months before diagnosis. Fifty-four (83%) of these
had smoked more than 20 pack years.

Ninety-one of the 101 patients (90%) were treated
with complete removal of visible pathological tissue,
among these 72 (79%) with laser evaporation, regardless
of the grade of dysplasia. Five patients (5%) were man-
aged with a simple nipple biopsy and subsequent obser-
vation. The treatment was unknown for five patients
(5%).

Histological examination at the time of the initial
procedure performed at the OUH (WHO [12]) showed
mild dysplasia in 18 patients (18%), moderate dysplasia
in 16 (16%), severe dysplasia in 35 (35%) and CIS in 32
patients (32%).

In 15 of the 101 patients (15%), the precancerous
lesion progressed to invasive glottic carcinoma. Among
these, one patient was initially diagnosed with mild dys-
plasia, one with moderate dysplasia, seven with severe

B

Malignant transformation rate in selected publications. The values are n/N (%; 95% confidence interval).

Reference

Blackwell et al, 1995 [5]
Gallo et al, 2001 [3]
Ricci et al, 2003 [2]
Isenberg et al, 2008 [4]°
Present study 2010°

LIN 1/mild LIN2/moderate  LIN3/severe dys-

dysplasia dysplasia plasia and CIS Total

3/26 (12; 0-24)  5/15 (33; 9-57) 5/18 (28; 7-49)  13/59 (22; 11-33)
4/56 (7;0.3-14)  6/28 (21; 6-36) 3/32(9;0-19)  13/116 (11; 5-17)
2/46 (4; 0-10) 5/42 (12; 2-22) 3/23(13;0-27) 10/111(9; 4-14)
2/38(5;0-14)  2/38(5;0-14) 2/31 (6; 0-14) 4/69 (6; 0.4-12)
1/18 (6;0-16)  1/16 (6; 0-18) 13/67 (19; 10-29) 15/101 (15; 8-22)

CIS = carcinoma in situ; LIN = laryngeal intraepithelial neoplasia.
a) Mild and moderate dysplasia have been pooled.
b) Includes cancer-associated precancerous lesions.

dysplasia and six with CIS. Table 1 shows the percentage
of patients from each group who developed cancer. All
of these 15 patients were males.

In four patients, cancer occurred after one year or
more, whereas in 11 of the 15 patients (73%), cancer
occurred within one year from the time of diagnosis of
the precancerous lesion.

The difference in malignant transformation rate, i.e.
development of invasive cancer, for mild and moderate
dysplasia compared with severe dysplasia and CIS was
not statistically significant.

The follow-up time ranged from one month to 11
years with an average of 36 months.

Among the 101 patients, 69 (68%) had a recurrence;
thus 30 (30%) were treated more than once and 39
(39%) were treated three times or more. Among these,
62 (90%) were treated with complete removal of patho-
logical tissue, including 54 (87%) with laser evaporation,
regardless of the grade of dysplasia. Four (6%) were
managed with a simple nipple biopsy and subsequent
observation. Finally, the treatment was unknown for
two patients (3%).

DISCUSSION

The 4:1 male-to-female ratio in the present series is
similar to that of other reports, e.g. 4:1 found by Gallo et
al [3], 3:1 by Minni et al [13] and 3:1 by Ricci et al [2].

All of the 15 (15%) patients who developed invasive
cancer were male, which indicates that sex may be a risk
factor for cancer development. However, the difference
was not statistically significant, probably because of the
relatively small number of patients.

The median age of 66 years is relatively high com-
pared with the age of patients reported by Plch et al [8]
(52 years), Minni et al [13] (54 years) and Ricci et al [2]
(53 years). The reason may be a longer time interval
from symptom to initial diagnosis in our series. How-
ever, the regional referral pattern might also be part of
the explanation since patients with severe dysplasia or
CIS are more often referred to our university hospital
department than are other dysplasias.

65% (95% confidence interval: 55-74%) of the pa-
tients were smokers or had quit smoking within two
months before diagnosis, which is lower than the 84%
and 76%, reported by Minni et al [13] and Ricci et al [2],
respectively. In our study, ongoing or recent smoking
seems without significant influence on the risk of malig-
nant transformation. Since our study was retrospective,
the information about tobacco load is uncertain, and we
therefore consider it of minimal scientific value. We ab-
solutely recommend tobacco smoking cessation.

The present study confirms that precancerous
lesions of the vocal cords may develop into invasive can-
cer. Furthermore, the present series indicates a trend
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towards an increasing transformation rate with growing
severity of dysplasia, even though this is absolutely not
significant. 6% of the patients classified as having a mild
or moderate dysplasia developed invasive carcinoma. Of
the patients classified as having severe dysplasia or CIS,
the malignant transformation rate was 20% and 19%,
respectively.

Comparing the present data with those reported by
others is complicated since there are several systems of
histological classification. We used the WHO classifica-
tion. However, the most popular classification system in
recent literature is laryngeal intraepithelial neoplasia
(LIN) introduced by Friedmann et al in 1986 [14]. The LIN
classification system corresponds to that applied in dys-
plastic lesions of the uterine cervix. Staging thus distin-
guishes between keratosis without dysplasia (KWD),
keratosis with mild dysplasia (LIN 1), keratosis with
moderate dysplasia (LIN 2), and keratosis with severe
dysplasia or carcinoma in situ (LIN 3) [3]. Arguments for
applying LIN include the fact that lesions characterized
as KWD have been shown to be associated with an in-
creased risk of invasive carcinoma development [4],
and that the prognosis for severe dysplasia and CIS are
similar [15]. The WHO and LIN classification systems are
comparable despite their differences. Table | shows the
data reported in the latest literature. KWD is left out of
the comparison as it does not form part of the WHO
classification.

When discussing transformation rates, the term
cancer-associated precancerous lesion is essential.

Part of the existing literature excludes cases in
which invasive carcinoma is diagnosed shortly after the
initial biopsy. The argument for doing so is that an initial
biopsy showing only a precancerous histology may not
be representative of the whole lesion. Most of the
authors who use this terminology have not defined a
time frame, which is problematic as it causes selection
bias [2]. According to a study by Krogdahl [15], the epi-
thelial lesion is considered a cancer-associated dysplasia
if mild or moderate dysplasia develops into carcinoma
within two years; or if severe dysplasia or CIS develop
into carcinoma within one year.

As shown in Figure 1, most malignant transforma-
tions are diagnosed within one or two years and could,
according to Krogdahl, be considered cancer-associated
precancerous lesions. In fact, 11 of the 15 patients (73%)
who developed invasive carcinoma in this study could be
classified as such. If these events were withdrawn from
the material, the cancer-free survival time would in-
crease significantly. The reason why our material con-
tains cancer-associated precancerous lesions could be
that the primary treatment strategy was biopsy and
laser evaporation of the visible lesion. As we chose
evaporation, we did not achieve histological evaluation
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of the whole lesion, and a focus of carcinoma may have
been missed in the treatment which may, in the long
term, develop into clinical significant laryngeal carci-
noma. Another explanation may be that the carcinoma
had developed in an area outside the initially visible
lesion. Complete epithelial resection with histological
evaluation of the whole lesion may improve the results
and should be considered the preferred strategy [15].

Table 1 shows malignant transformation rates rang-
ing from 6% to 22%; these rates increase with the sever-
ity of the precancerous lesion. The in- or exclusion of
cancer-associated precancerous lesions strongly influ-
ences the results. Other reasons for the differences in
transformation rate may be related to the type of treat-
ment as well as the duration of the follow-up. Trans-
formation may occur even ten years after the initial
diagnosis [2].

Compared with the literature, our series had more
severe dysplasia and CIS, i.e. 35% and 32%, respectively
(66% LIN3). Plch et al, Gallo et al and Ricci et al had 11%,
28%, 21% LIN3s, respectively. The reason for this may
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be that patients with severe dysplasia and CIS who are
diagnosed at other hospitals in the Region of Southern
Denmark were referred to our university department.
In this way, a selection of severe dysplasia and CIS oc-
curred.

In conclusion, our malignant transformation rate,
which was based on a treatment strategy including
biopsy and laser evaporation of all visible pathological
tissue, is comparable with that seen in other recent
series. This strategy is definitely superior to nipple
biopsy and observation described in literature.

CORRESPONDENCE: Max Rohde, @re-nase-hals-afdeling F, Odense Univer-
sitetshospital 5000 Odense C, Denmark. E-mail: max_rohde42@hotmail.com

ACCEPTED: 5 January 2012
CONFLICTS OF INTEREST: none

LITERATURE

1. Almadori G, Bussu F, Cadoni G et al. Multistep laryngeal carcinogenesis
helps our understanding of the field cancerisation phenomenon: a review.
Eur J Cancer 2004 Nov;40:2383-8.

2. Ricci G, Molini E, Faralli M et al. Retrospective study on precancerous
laryngeal lesions: long-term follow-up. Acta Otorhinolaryngol Ital
2003;23:362-7.

3. Gallo A, de Vencintiis M, Della Rocca C et al. Evolution of precancerous
laryngeal lesions: a clinicopathologic study with long-term follow-up on
259 patients. Head Neck 2001;23:42-7.

4. Isenberg JS, Crozier DL, Dailey SH. Institutional and comprehensive review
of laryngeal leukoplakia. Ann Otol Rhinol Laryngol 2008;117:74-9.

5. Blackwell KE, Calcaterra TC, Fu YS. Laryngeal dysplasia: epidemiology and
treatment outcome. Ann Otol Rhinol Laryngol 1995;104:596-602.

6. Sadri M, McMahon J, Parker A. Laryngeal dysplasia: aetiology and
molecular biology. J Laryngol Otol 2006;120:170-7.

7. Muller KM, Krohn BR. Smoking habits and their relationship to
precancerous lesions of the larynx. J Cancer Res Clin Oncol 1980;96:211-7.

8. PlchJ, Par |, Navratilova | et al. Long term follow-up study of laryngeal
precancer. Auris Nasus Larynx 1998;25:407-12.

9. Paleri V, Mackenzie K, Wight RG et al. Management of laryngeal dysplasia
in the United Kingdom: a web-based questionnaire survey of current
practice. Clin Otolaryngol 2009;34:385-9.

10. LeirensJ, Vidts G, Schmelzer B et al. Premalignant lesions of the vocal
cords. A retrospective study of 62 cases treated with CO2 laser. Acta
Otolaryngol 1997;117:903-8.

11. Remijn EE, Marres HA, van den Hoogen FJ. Endoscopic laser treatment in
pre-malignant and malignant vocal fold epithelial lesions. J Laryngol Otol
2002;116:1019-24.

12. Shanmugaratnam K, Sobin LH. The World Health Organization histological
classification of tumours of the upper respiratory tract and ear. A
commentary on the second edition. Cancer 1993;71:2689-97.

13. Minni A, Barbaro M, Rispoli G et al. Treatment with laser CO2 cordectomy
and clinical implications in management of mild and moderate laryngeal
precancerosis. Eur Arch Otorhinolaryngol 2008;265:189-93.

14. Friedman I. Nose, throat and ears. Edinburgh: Churchill Livingstone, 1986.

15. Krogdahl A. Precancerous lesions of the larynx. A clinical and histological
follow-up study of 184 patients from 1946-80. Copenhagen: University of
Copenhagen, The Faculty of Medicine, 1989.



