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Background. Recurrences are the main cause of failure in the treatment of laryngeal cancer. The outcome depends
both on the success of treatment of the primary tumour and the procedure used to treat the recurrence.

Objectives. Evaluation of the incidence of recurrences in patients treated surgically for laryngeal cancer during a 5-year follow-up.
Material and methods. The study group consisted of 123 patients treated for laryngeal squamous cell carcinoma. Surgical treat-
ment was used in all patients. Total laryngectomy was conducted in 85 (69.1%) patients, while endoscopic laser resection of
the tumour was conducted in 38 (30.9%) patients.

Results. Local recurrence occurred in 15 (12.2%) patients, lymph node recurrence occurred in 10 (8.1%) patients, and local
and lymph node recurrence occurred in 8 (6.5%) patients. In total, recurrences occurred in 33 (26.8%) patients, and distant
metastases occurred in 15 (12.2%) patients. The incidence of recurrences during the 5-year follow-up increased significantly
with the increase of the T feature (p = 0.02), N feature (p = 0.01), stage of clinical progression (p = 0.003), and histological
malignancy G stage (p = 0.002). The incidence of recurrences also depended on the origin of the cancer. In the glottic area,
recurrences were significantly less frequent than in the epiglottic area (p = 0.009). Multiple factor analysis revealed that the
presence of recurrences (p < 0.00001) was an important independent prognostic factor in the investigated group of patients
with laryngeal cancer during the follow-up.

Conclusions. Recurrences most often occur in patients with an epiglottic tumour at stages T3 and T4 of local progression,
patients with metastases to lymph nodes, patients at stages Ill and IV of clinical progression, and patients with poorly differenti-
ated squamous cell carcinoma (G3). Patients with local recurrences have a significantly worse prognosis than those without

recurrences. The presence of recurrences is an important independent prognostic factor.
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Background

Malignancies constitute as much as 90% of the cases
of head and neck cancer. Among the most common ma-
lignancies in this area are squamous cell carcinoma (75%),
lymphomas (2.5%), and salivary gland cancer (7.5%). Other
malignancies constitute 15% of cases. Squamous cell car-
cinoma is the most frequent laryngeal malignancy, occur-
ring in 98.7% of cases [1]. It develops from squamous cell
epithelium or pseudostratified ciliated epithelium that trans-
forms into stratified squamous epithelium via metaplasia.

A retrospective analysis of selected epidemic and clini-
cal phenomena regarding laryngeal and hypopharyngeal
cancers, conducted between 1991 and 2001 in 19 clini-
cal centres in Poland and including 11,884 cases of laryn-
geal malignancies, revealed that the proportion of women
with laryngeal and hypopharyngeal cancers increased sig-
nificantly in the period 1991-2001. The M:F proportion is
8:1. The peak incidence in both sexes fell in the age range
51-60 years. The prevalent location of laryngeal cancer in
the analyzed period was the glottis (47.6%), followed by the
epiglottis (40%). In the majority of patients (59.7%), larynge-
al and hypopharyngeal cancer was diagnosed at late stages
of local progression (T3 and T4) and depended on the status
of the regional lymph nodes of the neck (N feature) [1].

The oncogenesis of head and neck cancer is presumed
to be a multi-step process with the involvement of both ex-

ogenous and endogenous carcinogenic factors. The former
include physical, chemical and biological factors, while the
latter include genetic factors, impairment of the immune sys-
tem and hormonal disorders. The exogenous factors impair
cell proliferation and generate mutations in the genetic appa-
ratus of the cell (e.g. mutations in tumour suppressor genes,
oncogenes and modulatory genes). Among the known risk
factors of head and neck cancer are cigarette smoking and
alcohol, particularly spirits, which are considered to be the
main factors causing over 90% of cases of the development
and incidence of laryngeal cancer [2, 3].

The effectiveness of oncological treatment based on the
5-year survival of patients without clinical signs of recur-
rence is poor as the 5-year survival rate in patients with T1
and T2 tongue cancer is approximately 28%. In patients
with T1 and T2 tonsil cancers, the treatment outcome is bet-
ter, and the 5-year survival rate is approximately 37%. How-
ever, in the case of clinical progression stages Il and 1V, no
cases of 5-year survival were observed [4].

Objectives

The aim of the study was an evaluation of the incidence
of recurrences in patients treated surgically for laryngeal
cancer during a 5-year follow-up.
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Material and methods

The study group consisted of 123 patients with laryn-
geal cancer who had not been previously undergoing che-
motherapy and/or radiation therapy. Histopathological ex-
amination revealed squamous cell carcinoma in all patients,
and was followed by the assessment of histological malig-
nancy grade (G feature).

The data characterizing the epidemiology and clinical
status of the tumour obtained from medical history were
analyzed for: 1) sex and age; 2) addictions — cigarettes and
alcohol; 3) location of the tumour in the larynx; 4) TNM
classification and stage of clinical progression; 5) histologi-
cal malignancy grade (G feature); 6) methods of treatment;
and 7) recurrences and deaths. Information on health status
was obtained from medical records provided by the patients
or their families. The five-year survival rate with and without
recurrences was evaluated.

The TNM classification and stage of clinical progression
of the tumour were established in accordance with the Union
for International Cancer Control (UICC) guidelines [5].

The WHO Histological Typing of Tumours of the Upper
Respiratory Tract and Ear (WHO, Geneva 1978) determines
the grade of malignancy of squamous cell carcinomas based
on the maturity characteristics of their cells. A 4-degree grad-
ing was established based on the degree of cell maturity:
highly mature, well differentiated (G1), moderately mature,
moderately differentiated (G2), of low maturity, poorly dif-
ferentiated (G3) and undifferentiated (G4), rarely diagnosed
in the laryngeal mucosa [6].

Statistical analysis

The results of the study were analyzed statistically. The
values of the analyzed parameters measured on a nominal or
ordinal scale were characterized using amount and percent-
age; those measured on an interval scale were characterized
using the arithmetic mean, standard deviation, median and
range of variability depending on the form of distribution
(Shapiro-Wilk test). An y? test for independence was used
to establish correlations between the analyzed characteris-
tics, with Yates’ correction used in the case of small sam-
ple sizes. To analyze and compare the survival rates after
treatment, survival analysis was used during the follow-up.
Survival function was estimated using the Kaplan—-Meier
estimator based on continuous survival times. The analysis
of subgroups conducted according to the categories of the
analyzed qualitative characteristics required tests for the
comparison of survival in two or more subgroups: log-rank
test or Cox’s F test. To assess the impact of ordinal or con-
tinuous quantitative variables, Cox’s proportional hazards
model was used.

A 5% error and the significance level of p < 0.05 were es-
tablished to indicate the statistical significance of the obtained
differences or correlations. The statistical analyses were con-
ducted using Statistica v. 10.0 software (StatSoft, Poland).

Results

Surgical treatment was used in all 123 patients. Total
laryngectomy was conducted in 85 (69.1%) patients, while
endoscopic laser resection of the tumour was conducted in
38 (30.9%) patients. The investigated group consisted of 108
(87.8%) men and 15 (12.2%) women. The age of the pa-
tients ranged from 32 to 78 years (mean 58.6 + 9.1 years).
The prevalent stages of local progression were T3 (45 cas-
es) and T4 (40 cases). The tumour invaded the epiglottis in
59 patients, the glottis in 60 patients, and the hypoglottic
region in 4 patients.

In the group of 85 patients subjected to total laryngec-
tomy, stage IV of the clinical progression of laryngeal cancer
was found in 60 patients, and stage Ill was found in 25 pa-
tients.

In the group of 38 patients in whom endoscopic laser re-
section of the tumour was conducted, the local progression
stages T1 and T2 were found in 24 and 14 patients, respec-
tively. In this group of patients, stage | of clinical progression
was observed in 24 out of 41 patients, stage Il was observed
in 12 patients, while stage Ill was observed in 2 patients.

Well differentiated tumour (G1) was found in 35 cases,
moderately differentiated tumour (G2) was found in 73 cases,
and poorly differentiated tumour (G3) was found in 15 cases.

Lymph nodes were assessed using palpation and ul-
trasound (US) examination of the neck before the surgery.
Enlargement of lymph nodes (N1 + 2 + 3) was reported in
45 patients.

The 5-year post-treatment follow-up was survived by 72
(58.5%) patients, while 51 (41.5%) patients died, including
34 (27.6%) due to cancer and 17 (13.8%) from other causes.
Local recurrence occurred in 15 (12.2%) patients, lymph
node recurrence occurred in 10 (8.1%) patients, while lo-
cal and lymph node recurrence and/or distant metastases
occurred in 8 (6.5%) patients. Distant metastases occurred
in 15 (12.2%) patients, including lung metastases in 12 pa-
tients, liver metastases in 1 patient, spinal cord metastases in
1 patient, and metastases in multiple locations in 1 patient.
In total, recurrences were observed in 33 (26.8%) patients,
and no recurrence was observed in 90 (73.2%) patients
(Tab. 2).

During the 5-year follow-up, lymph node recurrences
were found in 10 (8.1%) patients in the period between
3 and 48 months after treatment, with a mean value of
18.4 months.

Local and lymph node recurrences were found in 8
(6.5%) patients. Radical surgery of the recurring tumour was
conducted in 5 patients, and palliative care due to the size
of the recurrence was provided to the remaining 3 patients.
Local and lymph node recurrences occurred between 3 and
48 months (mean 18.4 months) after the original surgery in
the patients included in the 5-year follow-up. Distant me-
tastases occurred in 12.2% of the patients included in the
5-year follow-up, with the mean time of occurrence of me-
tastases of 23.3 months (Tab. 1).

Table 1. Local and/or lymph node recurrences in the group of 123 patients with laryngeal cancer based on 5-year follow-up

Type of failure Number of % of all 123 % of all failures  Mean time of occurrence Range
patients (n) treated patients (months) in months
Local recurrence 15 12.2 31.25 7.5 Me* = 6 2-24
Lymph node recurrence | 10 8.1 20.8 18.4 Me*=15.5 | 3-48
Local and lymph node | 8 6.5 16.7 19.8 Me*=17.3 | 5-44
recurrence
Distant metastases 15 12.2 31.25 23.3 Me* = 20 3-60
Total 48 39 100 - - -

* Me — median.
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The incidence of recurrences increased significant-
ly with the increase of the T feature (p = 0.02), N feature
(p=0.01), stage of clinical progression (p = 0.003), and his-
tological malignancy grade (p = 0.002). The incidence of
recurrences also depended on the origin of the cancer. In
the glottic area recurrences were significantly less frequent
than in the epiglottic area (p = 0.05) (Tab. 2).

No significant correlation was found between the type of
recurrence (local or lymph node) and the clinicopathologi-
cal tumour characteristics in the 5-year follow-up (Tab. 3).

Log-linear analysis did not reveal any simultaneous ef-
fect of several variables on the occurrence and type of re-
currence. The 5-year survival rate in the patients with recur-

rence was significantly worse than in the patients without
recurrence, p < 0.00001. There was no statistically signifi-
cant correlation between the type of recurrence and 5-year
survival rate (Tab. 4).

Using multiple factor analysis based on Cox’s regres-
sion model, the potential correlation between the 5-year
survival rate in the patients with laryngeal cancer and the
combination of the analyzed parameters was assessed. This
analysis showed that among significant independent prog-
nostic factors for the patients with laryngeal cancer during
the 5-year follow-up were: status of the lymph nodes of the
neck (N feature) and stage of local progression (T feature)
(p = 0.00001) (Tab. 5).

Table 2. Incidence of oncological treatment failures depending on clinicopathological factors in the group of patients included
in the 5-year follow-up

Clinicopathological Recurrence Significance level
characteristics n=123
None Present
n=90(73.2%) n=33(26.8%)
Sex M 78 (72.2%) 30 (27.8%) *xr=0.11;
F 2 (80%) 3 (20%) p=074
Age up to 60 years 6 (70.8%) 19 (29.2%) *x=04;
over 60 years 4 (75.9%) 14 (24.1%) p=0.52
Smoking yes 3(70.9%) 30 (29.1%) * ' =0.47;
no 4(82.4%) | 3(017.6%) p =049
Alcohol no 20 (66.7%) 10 (33.3%) *x*=1.68;
yes, rarely 6(76.7%) |17 (23.3%) p=043
# yes vs. no
yes, at least once a week 11 (64.7%) 6 (35.3%) (> = 0.68;
p=0.41)
Location glottis 49 (81.7%) 11 (18.3%) *yP=4.38;
- . . p = 0.009
epiglottis 39 (66.1%) 20 (33.9%) # epiglottis vs. glottis
hypoglottis 2 (50%) 2 (50%) =3.74;
p=0.05
T feature T1 3(95.8%) 1(4.2%) * 2 =9.84;
0, 0, p = 0.02
2 0 (71.4%) 4(28.6%) #T1 and T2 vs. T3 and T4
T3 3(73.3%) 12 (26.7%) (o = 5.24;
T4 4 (60%) 16 (40%) p=0.02)
N feature NO 4 (82.1%) 14 (17.9%) *x?=11.25;
S S p=0.01
N1 17 (58.6%) 12 (41.4%) #NO vs. N1, N2 and N3
N2 8 (66.7%) 4 (33.3%) (XZ = 8.56;
N3 1(25%) 3 (75%) p=0.003)
Stage of clinical progres- | Stage | 23 (95.8%) 1(4.2%) *xr=13.82;
sion o o p=0.003
Stage Il 8 (66.7%) 4(33.3%) £ etagos 1 and 1 vs. stages Il
Stage 1 23 (85.2%) 4 (14.8%) and IV
Stage IV 36 (60%) 24 (40%) (= 4.34;
p=0.04)
G G1 32(91.4%) 3 (8.6%) * ' =831;
G2 48 (65.8%) | 25 (34.2%) | P=0-002
G3 10 (66.7%) 5(33.3%)

— level of statistical significance for the comparison of the incidence of failures between the various categories of a characteristic; # —

level

of statistical significance for the comparison of the incidence of failures with the individual characteristics as described in this column.
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Table 3. Types of oncological treatment failures depending on clinicopathological factors in the group of patients included in
the 5-year follow-up

Clinicopathological Local recurrence  Lymph node Local and lymph  Significance level
characteristics n=15 (45.4%) recurrence node recurrence
n=10 (30.3%) n =8 (24.3%)

Sex M 14 (46.7%) 8 (26.7%) 8 (26.7%) *xt=2.35;
F 1(33.3%) 2 (66.7%) 0 (0%) p=0.31

Age up to 60 years 12 (63.2%) 5 (26.3%) 2 (10.5%) *x2=6.8;
over 60 years 3 (21.4%) 5 (35.7%) 6 (42.9%) p=0.03

Smoking yes 14 (46.7%) 8 (26.7%) 8 (26.7%) *x2=2.35;
no 1(33.3%) 2 (66.7%) 0 (0%) p=0.31

Alcohol no 3 (30%) 3 (30%) 4 (40%) *t=4.27;
yes, rarely 9 (52.9%) 4(23.5%) 4 (23.5%) p=0.37
yes, at least 3 (50%) 3 (50%) 0 (0%) Z{zy iszv;.zr?o
once a week p= 0.3'3) !

Location glottis 3(27.3%) 3 (27.3%) 5 (45.4%) * 2 =6.22;
epiglottis 10 (50%) 7 (35%) 3 (15%) p=0.18 .
hypoglottis 2 (100%) 0 (0%) 0 (0%) ffp'glon'_s vs. glottis

o = 3.56;
p=0.17)
T feature T1 1 (100%) 0 (0%) 0 (0%) *x=2.38;
T2 1(25%) 2 (50%) 1(25%) p=0.88
T3 5 (41.7%) 4(33.3%) 3 (25%) Z{l 8”2d7_T2 vs. T3 and T4
T4 8 (50%) 4 (25%) 4 (25%) p=0.88) ,

N feature NO 5 (35.7%) 3(21.4%) 6 (42.9%) *72=10.24; p=0.11
N1 4 (33.3%) 6 (50%) 2(16.7%) # NO vs. N1, N2 and N3
N2 3 (75%) 1(25%) 0 (0%) ("2_:3 ‘16)2;

N3 3 (100%) 0 (0%) 0.(0%) P

Stage of clinical | Stage | 1 (100%) 0 (0%) 0 (0%) *x* =4.59;

progression Stage Il 1 (25%) 2 (50%) 1(25%) p=0.6
Stage Il 2 (50%) 0 (0%) 2 (50%) . :;aegselsl | ';]”ddll\'/ ve
Stage IV 11 (45.8%) 8 (33.3%) 5 (20.8%) 0 = 0.27;

p=0.88)

G G1 1(33.3%) 1(33.3%) 1(33.3%) *=1.17;

G2 12 (48%) 8 (32%) 5 (20%) p=0.88
G3 2 (40%) 1(20%) 2 (40%)

— level of statistical significance for the comparison of the incidence of failures between the various categories of a characteristic;
— level of statistical significance for the comparison of the incidence of failures with the individual characteristics as described in this column.

Table 4. Survival rate during the 5-year follow-up depending on the occurrence and type of recurrence, taking into account
only tumour as the cause of death

Feature Total 5-year survival rate Significance level during the 5year follow-up
n (%)
Recurrence present 32 7 21.9 p < 0.00001
not present 74 65 87.8
Type of recurrence local 15 4 26.7 p=0.16
lymph node 9 2 22.2
local + lymph node | 8 1 12.5

Table 5. Multiple factor analysis (using Cox’s model) of the 5-year follow-up

5-year follow-up
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N 0 1 0.01
1 1.79 (1.15-2.78)
2 3.19 (1.32-7.74)
3 5.71(1.51-21.52)

T 1 1 0.02
2 1.56 (1.08-2.24)
3 2.42(1.17-5.0)
4 3.77 (1.27-11.18)
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Discussion

Numerous reports of the results of treatment of early-
stage laryngeal cancer suggest the similar effectiveness of
surgical interventions and radiation therapy.

In 1993, Steiner reported the results of endoscopic laser
resection of laryngeal tumours at local progression stages T,
T1 and T2 in 240 patients. The 5-year survival rate, regard-
less of the cause of death, was 86.5%. Taking into account
only the tumour as the cause of death, the observed 5-year
survival rate was 100% [7]. Betlejewski et al. [8], in a group
of 93 patients with laryngeal cancer at progression stages T1
and T2, observed recurrences in 13 (13.9%) patients in the
period between 2 months and 3 years after surgery. Semc-
zuk et al. reported a 5-year survival rate of 78% in patients
after partial laryngectomy, as determined in four laryngology
clinics in the period 1976-1979 [9]. Similar results were re-
ported by other authors [10, 11].

Compared to partial laryngectomy with external access,
the advantage of endoscopic laser treatment of early-stage
(T1 and T2) laryngeal cancer is the preservation of the lar-
ynx, no need for tracheotomy, considerably shorter hospital-
ization and earlier return to everyday life, the possibility of
repeated microsurgery, and lack of complications in wound
healing.

Numerous authors have published the results of com-
bined treatment of advanced (T3-T4) laryngeal cancer with
poorer outcome compared to surgical treatment only [12,
13]. The results of combined therapy of laryngeal cancer
in the authors’ own study were similar, in which a 5-year
survival rate of 42.6% was obtained, as opposed to 78.2%
in patients treated only surgically in a report from four lar-
yngology clinics [9], in which the 5-year survival rate af-
ter combined therapy was 46%, while that after surgical
treatment only was 61%. Apparently, the poorer outcome
of combined therapy compared to surgical treatment alone
is a result of the higher stage of clinical and local progres-
sion and the presence of lymph node metastases in patients
treated with the former method. In the analysis of correla-
tions between the stage of local progression (T feature), sta-
tus of regional lymph nodes (N feature) and survival rate in
the investigated patients, a statistically significant correlation
between these characteristics was established. It was found
that the majority of patients with NO feature survived the
5-year follow-up. Survival rate decreased with the increase
of the stage of local progression (T).

Multiple factor analysis of the obtained results demon-
strated that recurrence is not an independent prognostic fac-
tor for the 5-year survival rate.

In the investigated group in the 5-year follow-up, a sta-
tistically significant correlation was found between recur-
rences and the stage of local progression (T), status of re-
gional lymph nodes (N), stage of clinical progression and

histological malignancy stage (G). No statistically significant
correlation was established between the type of recurrence
and clinicopathological characteristics. Similar results were
reported by Spector et al. [14].

The effectiveness of surgical treatment should be based
on the most effective possible minimization of local recur-
rences and the concurrent increase in patient survival rate.
In patients with advanced laryngeal cancer treated surgical-
ly, there is a risk of local and/or regional recurrence. The risk
of recurrence after surgical treatment is high in patients after
microscopically or macroscopically non-radical resection of
the primary or metastatic tumour. This applies to tumours
at both late stages of clinical progression and a low grade
of histological malignancy, especially in patients with the
tumour infiltrating the epiglottis, as well as patients with the
tumour in the hypoglottic region. Treating recurrences of la-
ryngeal cancer poses a much greater problem than primary
treatment.

One of the main reasons for failures in the treatment of
laryngeal cancer are metastases to regional lymph nodes.
The outcome depends both on the success of treatment of
the primary tumour and the procedure used to treat metas-
tases to lymph nodes.

The percentage of patients treated surgically due to re-
currences in regional lymph nodes varies from 3% to 20%,
and the time of occurrence of cancer metastases is from
1 month to 7 years. Most metastases occur within 1 year,
but some authors emphasize that approx. 28% of cases oc-
curred 3-5 years after the end of treatment [15]. The inci-
dence of lymph node recurrences increases in the case of
non-radical surgery, macroscopically and microscopically
identified metastases to lymph nodes, or cancer infiltration
of tissues outside the lymph node capsule. Particularly poor
prognosis is related with recurrences that occurred a short
time after surgery [16-18].

Distant metastases in the investigated group occurred in
12.2% of the patients included in the 5-year follow-up, with
the mean time of occurrence of metastases of 23.3 months.
Similar results, from several to a dozen per cent, were ob-
tained by other authors [12, 19, 20]. The incidence of dis-
tant metastases depended on the stage of local progression
and the presence of local and/or regional recurrences [19].

Conclusions

Recurrences most often occur in patients with an epi-
glottic tumour at stages T3 and T4 of local progression,
patients with metastases to lymph nodes, patients at stages
Il and IV of clinical progression, and patients with poorly
differentiated squamous cell carcinoma (G3). Patients with
local recurrences have a significantly worse prognosis than
those without recurrences. The presence of recurrences is an
important independent prognostic factor.
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