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Treatment and predictive factors in patients with recurrent
laryngeal carcinoma: A retrospective study
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Abstract. The aim of the present retrospective analysis
was to evaluate the treatment results for recurrent laryngeal
cancer and to analyze the factors that may affect survival.
A retrospective review was performed in 309 patients with
recurrent laryngeal carcinoma, 224 of whom were treated
between 1996 and 2009 at Sun Yat-Sen University Cancer
Center (Guangzhou, Guangdong, China) and 85 of whom were
treated between 2006 and 2013 at Zhejiang Cancer Hospital
(Hangzhou, Zhejiang, China). The Kaplan-Meier method with
the log-rank computation was used for the analysis of survival.
The Cox proportional hazards model was applied to identify
covariates that were significantly associated with overall
survival. The actuarial 3-, 5- and 10-year survival rates were
68.9, 53.6 and 35.7%, respectively. Univariate analysis indi-
cated that the following factors were associated with survival:
Age, smoking index, tumor grade, primary tumor site, nodal
status of the primary tumor, initial T stage, initial Union for
International Cancer Control stage, initial treatment (radio-
therapy or chemotherapy), disease-free interval, eligibility
for surgery and extent of recurrence. Multivariate analysis of
these factors indicated that the initial T stage, tumor grade,
nodal status, disease-free interval and eligibility for surgery
were significantly associated with survival. Overall, these
results indicate that initial tumor stage T1 or T2, a high
differentiation rate, no initial cervical lymph node metastasis,
a long disease-free interval and a strong indication for salvage
surgery are good prognostic factors for the survival of patients
with recurrent laryngeal carcinoma.
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Introduction

Head and neck cancer (HNC) includes several cancers
that originate in the nasal cavity, salivary glands, para-
nasal sinuses, pharynx, oral cavity and larynx (1).
Approximately 42,440 new HNC cases were diagnosed and
8,390 HNC-related fatalities were reported in the United
States in 2014. Laryngeal carcinoma accounts for 33.9% of all
HNCs (2). Laryngeal carcinoma typically affects middle-aged
men, and squamous cell carcinomas (SCCs) account for 90%
of laryngeal carcinomas. Recurrence is common in laryngeal
cancer. The recurrence rate in patients with T1 stage laryn-
geal cancer varies from 5 to 13%, and with T2 stage cancer,
it varies from 25 to 30% (3). As for patients with T3 and T4
stage disease, the recurrence rate is 30-50% (4-6). According
to the tumor location, laryngeal carcinoma can be classified as
supraglottic carcinoma, glottic carcinoma or subglottic carci-
noma. Primary tumors in the subglottic area are relatively
less common, and only account for 1-2% of all laryngeal
cancers (7). The majority of subglottic carcinomas are found
late in the course of the disease, at which point surgery is
difficult. Furthermore, the metastasis rate of anterior cervical
lymph nodes and paratracheal lymph nodes is high, which
contributes to a poorer prognosis and a higher post-operative
recurrence rate (8). The majority of the treatment failures in
cases of supraglottic laryngeal cancer are due to difficulty in
the eradication of locoregional disease, particularly regional
disease in the cervical lymph nodes. Recurrence most
frequently occurs in the larynx, including the peristomal area,
followed by the regional lymph nodes and the less commonly
affected distant sites (9,10).

The treatment options for recurrent laryngeal carcinoma
are as follows: i) Repeated radiotherapy with or without
chemotherapy, ii) salvage surgery, iii) supportive treatment
or iv) palliative chemotherapy. The preferred method for the
curative treatment of recurrent laryngeal cancer after failure
of non-surgical (radiotherapy or chemoradiotherapy) treatment
failure is surgery. Conservation surgery is feasible in approxi-
mately one-third of these recurrent cancers. Endoscopic
resection using a CO, laser or open partial laryngectomy
(partial vertical, supracricoid or supraglottic laryngectomies)
can also be used. A previous study showed that, compared
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with total laryngectomy, conservation surgery has a better
prognosis, but it is possible that these results were caused by
a selection bias, as more advanced patients had to receive a
total laryngectomy (11). As for patients who have undergone
surgery, a second or third surgery can also be the first choice
as a radical treatment (12,13). Recurrent advanced-stage
cancers and those with subglottic extension should generally
be treated by total laryngectomy. The use of adjuvant therapy
depends on the risk factors. Radiotherapy with concurrent
systemic therapy is recommended when the recurrence sites
are unresectable or when the patient has not previously under-
gone radiotherapy, providing the patient's general condition
allows it. If a patient with tumor recurrence is neither eligible
for surgery nor eligible for radiotherapy, then the treatment
approach is the same as that for patients with metastatic
disease. The overall 5-year survival rate of patients with local
recurrence who undergo salvage surgery varies greatly from
22 to 66% (14-17). One previous study has even shown the
5-year survival rate in this patient population to be as low as
2% 4).

The present retrospective review was performed in
309 patients with recurrent laryngeal carcinoma from two
institutions, who were managed with the aforementioned four
treatments. This study was performed to evaluate the treat-
ment outcomes of patients with recurrent laryngeal carcinoma
and to identify potential prognostic factors that may affect
survival, so as to determine appropriate treatment strategies
for these patients.

Materials and methods

Characteristics of the patients and enrollment criteria.
A total of 2,091 laryngeal carcinoma patients, consisting
of 1,621 patients treated between 1996 and 2009 at Sun
Yat-Sen University Cancer Center (Guangzhou, Guangdong,
China) and 470 patients treated between 2006 and 2013 at
Zhejiang Cancer Hospital (Hangzhou, Zhejiang, China),
were analyzed. Of these laryngeal carcinoma patients,
2,007 patients had biopsy-proven SCC of the larynx. Of
these 2,007, 309 patients (15.4%) were diagnosed with recur-
rent disease. The median follow-up time was 49.5 months
(range, 7-176 months). Only patients in whom the initial
cancer was completely cured using radiation therapy or
surgery, with or without chemotherapy, were included. Each
patient's basal demographic and clinical characteristics were
recorded, including smoking index, gender, age, blood type,
alcohol consumption, cancer stage, histological differentia-
tion and treatments. Patients were restaged according to the
Union for International Cancer Control (UICC) 2002 cancer
staging system (18), and patients with distant metastasis were
excluded.

Finally, 309 patients (299 males, 96.8%; 10 females,
3.2%) were retrospectively analyzed. The complete clinical
and pathological data are shown in Table I. Of these patients,
184 presented with supraglottic carcinoma (59.5%), 110 with
glottic carcinoma (35.6%) and 15 with subglottic carcinoma
(4.9%). With regard to tumor stage, 97 (31.4%) patients
presented with T1 tumors, 110 (35.6%) with T2 tumors,
57 (18.4%) with T3 tumors and 45 (14.6%) with T4 tumors. The
tumors of 122 patients (39.5%) exhibited good differentiation,
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138 (44.7%) exhibited moderate differentiation and 49 patients
(15.9%) exhibited poor differentiation. The median age of
diagnosis was 59 years (range, 16-83 years).

Treatment approaches for the initial tumors. With the aid
of a multidisciplinary team discussion, each patient's treat-
ment preferences and economic status were comprehensively
analyzed in order to determine the preferable treatment
approach. A total of 267 patients (86.4%) initially underwent
surgery, 37 (12.0%) underwent chemotherapy and 146 (47.2%)
underwent radiotherapy. The patients who underwent radio-
therapy were divided into two groups, the radiotherapy and
radiotherapy plus surgery groups (Table II). Chemotherapy
and the order of treatment were not considered in the
grouping, and concurrent chemoradiotherapy was regarded as
radiotherapy alone. For each group, univariate analysis was
used to determine whether there was a correlation between
radiotherapy dose and the 5-year overall survival (OS) of
patients with recurrence who underwent radiotherapy initially.
The patients who underwent radiotherapy were divided again
into two groups according to the median radiotherapy dose.
The details of the total treatment for the primary site and the
neck are as follows: i) 154 patients underwent surgery alone;
ii) 95 patients underwent surgery plus 38-72 Gy of post-oper-
ative radiotherapy with or without concurrent chemotherapy;
iii) 33 patients underwent radiotherapy alone with 36-74 Gy
of radiation; iv) 1 patient underwent 66 Gy of radiotherapy
plus surgery; and v) 26 patients were treated with combined
cisplatin-based chemotherapy, including 8 who underwent
surgery plus adjuvant chemotherapy, 6 who underwent neoad-
juvant chemotherapy plus radiotherapy, 6 who underwent
neoadjuvant chemotherapy plus surgery and 34-64 Gy of
post-operative radiotherapy, 4 who underwent radiotherapy
plus adjuvant chemotherapy and 2 who underwent surgery
plus adjuvant chemotherapy with 68-70 Gy of post-operative
radiotherapy.

Follow-up time and method. Outpatient check-ups were the
main means of follow-up. Clinical examination, magnetic
resonance imaging, intensive computed tomography (CT),
abdominal sonography or fiberoptic endoscopy was performed
every 2-3 months for the first 2 years after treatment and then
every 6 months thereafter until mortality. Positron emission
tomography-CT was performed if recurrent disease could
not be identified or if it was suspected on routine CT. Bone
scans were employed when bone metastasis was suspected.
Other tests were performed at the discretion of the treating
physician. The median follow-up time was 47 months
(range, 7-176 months).

Statistical analysis. The Kaplan-Meier method and propor-
tional hazards regression model were used to estimate OS and
its correlation with relevant variables. Differences between
groups were calculated using the log-rank test. SPSS software
(version 19.0; IBM SPSS, Armonk, NY, USA) was used to
calculate OS and its correlation with relevant variables. Tests
of significance were performed using a two-sided value of
P<0.05. Date of recurrence was defined as the time-point
at which the imaging examination suggested recurrence.
Survival of recurrent patients was calculated from the date of
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Table I. Univariate analysis of the prognostic factors for 5-year OS.

Prognostic factor No. of patients % 5-year OS $ P-value®

Age, years® 7.52 0.006
=60 151 48.9 450
<60 158 51.1 64.5

Alcohol consumption 1.39 0.238
Yes 175 42.7 49.7
No 134 573 56.2

Grade 21.56 <0.001
Poor 49 159 23.6
Moderate 138 447 55.1
Well 122 395 62.2

Smoking years 0.006 0.939
<20 72 233 57.1
=20 237 76.7 52.6

Smoking index® 7.84 0.005
=600 138 56.6 54.1
<600 122 434 71.1

Gender 348 0.062
Male 299 96.8 53.0
Female 10 32 77.8

Blood type 0.67 0.880
A 89 28.8 574
B 77 249 50.0
AB 30 9.7 495
o 113 36.6 51.6

Initial tumor T stage 42.55 <0.001
1 and 2 207 67.0 67.0
3 and 4 102 330 28.0

Initial tumor UICC stage 44.66 <0.001
Iand II 181 58.6 68.9
I and IV 128 414 315

Primary site 10.47 0.006
Supraglottic 184 59.5 60.3
Glottic 110 35.6 40.2
Subglottic 15 49 49.0

Initial nodal status 40.56 <0.001
Negative 231 74.8 62.8
Positive 78 252 24.0

Chemotherapy for the initial tumor 14.624 0.016
Yes 37 12.0 233
No 272 88.0 57.8

Surgery for the initial tumor 0.108 0.742
Yes 267 86.4 50.5
No 42 13.6 545

Radiotherapy for the initial tumor 15.257 <0.001
Yes 146 472 400
No 163 52.8 66.2

Initial treatment with radiotherapy® or surgery only 17.255 <0.001
Radiotherapy 42 13.6 50.5
Radiotherapy plus surgery 104 33.7 37.1

Surgery 163 52.8 66.5
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Table I. Continued.

Prognostic factor No. of patients % 5-year OS ¥ P-value®
Mode of recurrence 36.54 <0.001
Local only 176 57.0 61.8
Regional (+ local) 104 33.7 52.1
Distant (+ regional + local) 29 9.3 0
Disease-free interval, months® 22.25 <0.001
>12 162 524 74.1
<12 147 47.6 440
Eligibility for surgery 4798 <0.001
Eligible 211 68.3 73.0
Not eligible 98 31.7 323

“Log-rank test. *Patients were divided into two groups according to the median age. “Smoking index is defined as the number of cigarettes
smoked per day x the total smoking time (years). ‘Chemotherapy and the order of treatment were not considered in the grouping, and concur-
rent chemoradiotherapy was regarded as radiotherapy alone. “Patients were divided into two groups according to the median duration of the
disease-free interval. OS, overall survival; UICC, Union for Internation Cancer Control.

Table II. Univariate analysis of radiotherapy dose® as a prognostic factor for the 5-year OS of patients with recurrent tumors who

underwent radiotherapy for the initial tumor.

Factor No. of patients 5-year OS P-value®
Initial treatment® 0.223
Radiotherapy alone, Gy 42 50.5 0.772
<60 16 48.2
=60 26 51.8
Surgery plus radiotherapy, Gy 104 37.1 0.956
<60 41 36.7
=60 63 374

“Patients were divided into two groups according to the median radiotherapy dose. "Log-rank test. ‘Chemotherapy and the order of the treatment
were not considered in the grouping, and concurrent chemoradiotherapy was regarded as radiotherapy alone.

recurrence to the date of mortality or to the last date when the
patients were known to be alive.

Study approval. The study was approved by the Research
Ethics Committee of Zhejiang Cancer Hospital and the
Research Ethics Committee of the Sun Yat Sen University
Cancer Center. The present study was retrospective.

Results

Sites of recurrence and relevant treatment. The median
disease-free interval for the patients was 12 months
(range, 3-124 months). A total of 176 patients (57.0%)
experienced local recurrence only and 21 patients (6.8%)
experienced additional regional recurrence. In 83 patients
(26.9%), the treatment for the initial tumor had failed in
the regional lymph nodes only, and 22 patients (7.1%) had
isolated distant metastases. A total of 4 patients (1.3%) devel-
oped metastases and distant regional lymph node recurrence,

and 3 patients (0.9%) developed recurrence in all of the
aforementioned sites. Treatments for the recurrent tumor are
indicated in Table III. The details of the treatments admin-
istered for the recurrent tumor are as follows: i) 168 patients
underwent surgery alone; ii) 14 patients underwent radio-
therapy alone and 34 patients underwent radiotherapy
plus postoperative radiotherapy; iii) 47 patients underwent
chemotherapy alone, 3 patients underwent radiotherapy plus
adjuvant chemotherapy, 12 patients underwent surgery plus
adjuvant chemotherapy and 2 patients underwent surgery
plus postoperative radiotherapy plus adjuvant chemotherapy;
iv) 29 patients underwent no active therapy.

Predictive factors for survival. Univariate analysis showed
that the following factors were indicators of good survival
following recurrence: Age <60 years (P=0.006), smoking
index <600 (P=0.005), high differentiation rate (P<0.001),
subglottic cancer (P=0.005), initial cancer T stages T1 and
T2 (P<0.001), initial cancer UICC stages I and II (P<0.001),
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Table III. Treatment for the recurrent tumor.
Treatment No. of patients %
Surgery alone 168 544
Radiation 48 155
Radiation alone 14 4.5
Surgery plus postoperative radiotherapy 34 11.0
Chemotherapy 64 20.7
Chemotherapy alone 47 152
Radiotherapy plus adjuvant chemotherapy 3 10
Surgery plus adjuvant chemotherapy 12 39
Surgery plus postoperative radiotherapy plus adjuvant chemotherapy 2 0.6
No active therapy 29 94

Table I'V. Multivariate analysis of the clinicopathological factors associated with OS in recurrent laryngeal carcinoma patients.

OS
Variables Odds ratio 95% CI P-values
Model A
Grade 1.295 0.997-1.682 0.053
Smoking index 1.152 0.804-1.649 0441
Age, years 1.247 0.882-1.763 0.211
Initial T stage 1.755 1.217-2.529 0.003
Nodal status 1.496 0.998-2.243 0.051
Primary site 1.134 0.849-1.516 0.395
Chemotherapy or no chemotherapy for the initial tumor 1.130 0.964-1.326 0.132
Radiotherapy or no radiotherapy for the initial tumor 1.149 0.965-1.370 0.120
Mode of recurrence 1.145 0.885-1.481 0.303
Eligibility for surgery 0.460 0.323-0.655 <0.001
Disease-free interval 0.454 0.319-0.646 <0.001
Model B*
Age, years 1.355 0.963-1.905 0.081
Smoking index 1.342 0.944-1.907 0.101
Grade 1.207 0.935-1.559 0.149
Primary site 1.190 0.892-1.588 0.236
Initial T stage 2.126 1.501-3.013 <0.001
Nodal status 1.893 1.261-2.841 0.002
Chemotherapy or no chemotherapy for the initial tumor 1.063 0.904-1.250 0.460
Radiotherapy or no radiotherapy for the initial tumor 1.167 0.980-1.389 0.083
Model C*
Disease-free interval 0.439 0.308-0.613 <0.001
Eligibility for surgery 0.407 0.291-0.579 <0.001
Mode of recurrence 1.556 1.223-1.977 <0.001

OS, overall survival; CI, confidence interval.

negative nodal status of the initial cancer (P<0.001), no significant factors identified by univariate analysis were
radiotherapy for the initial cancer (P<0.001), no chemo- analyzed by multivariate analysis using the Cox regression
therapy for the initial cancer (P=0.016), disease-free interval ~ model (Table IV and V). Model A was composed of vari-
=12 months (P<0.001), only local recurrence (P<0.001) and  ables associated with the initial and recurrent cancer, while
eligibility for salvage surgery (P<0.001) (Table I). These model B included only the former and model C included only
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Figure 1. Survival curves according to various factors. Overall survival according to (A) age, (B) grade, (C) smoking index, (D) initial tumor T stage, (E) initial
tumor UICC stage, (F) primary tumor site, (G) initial nodal status, (H) whether patients underwent chemotherapy for the initial tumor, (I) whether patients

underwent radiotherapy for the initial tumor, (J) initial different treatment, (K) disease-free interval, (L) eligibility for surgery and (M) extent of recurrence.
UICC, Union for International Cancer Control.

the latter. The initial nodal status and T stage were omitted in
this analysis, as the initial UICC stage is based on these vari-
ables and can absolutely represent them. Model A indicated

that the initial T stage, nodal status, disease-free interval
and eligibility for salvage surgery were strong predictors
of survival in the recurrent cancer patients. With regard
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Table V. Association between smoking index and initial
T stage.

Group Number of patients %
Smoking index =600 175
T1 and T2 stage tumor 112 64.0
T3 and T4 stage tumor 63 36.0
Smoking index <600 134
T1 and T2 stage tumor 95 709
T3 and T4 stage tumor 39 29.1

Table VI. Association between smoking index and tumor
grade.

Group Number of patients %

Smoking index =600 175
Well-differentiated tumor 59 33.7
Moderately-differentiated tumor 85 48.6
Poorly-differentiated tumor 31 17.7

Smoking index <600 134
Well-differentiated tumor 62 46.3
Moderately-differentiated tumor 54 403
Poorly-differentiated tumor 18 134

to model B, initial T stage and nodal status were the only
factors that predicted survival. According to model C, all the
variables included were prognostic factors.

Discussion

The present study reveals the significance of various prog-
nostic factors for primary and recurrent laryngeal cancer, and
the corresponding treatments. The 3-, 5- and 10-year survival
rates of the entire patient sample were estimated to be 68.9,
53.6 and 35.7%, respectively. The patients who developed local
recurrence had 5-year survival rates of 61.8%, which is better
than the rate of 52.1% in the patients who developed regional
recurrence and 0% in the patients who developed distant
metastasis. These figures are in line with the results reported
by Brenner et al, in which the 2- and 5-year survival rates were
estimated to be 67 and 56%, respectively (13).

Due to the natural barriers that stop the spread of cancer
cells in the body and the relatively early symptoms associated
with recurrence, the possibility of successfully performing
salvage surgery in patients with local recurrence without
damaging vital function is quite high (19). In the present study,
salvage surgery resulted in a better prognosis in cases of local
recurrence. Salvage surgery was performed in 68.3% of the
cases of local recurrence and resulted in a 5-year survival rate
of 73.0%, which was much better than the 32.3% survival rate
in local recurrence cases in which salvage surgery was not
performed. This is similar to the results of the aforementioned
study by Brenner et al (13), where 69% of the local recurrence
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cases received salvage surgery, with a 5-year survival rate of
76%. However, Lacy and Piccirillo (20) reported that for 64.5%
of the patients with recurrence who underwent salvage surgery,
the 2-year survival rate was only 55%. The reason that the
present study had a better survival rate was possibly due to the
fact that there were more initial early-stage patients (58.6 vs.
50.8%). Moreover, in the study by Yuen et al (12), only 21% of
the patients with local recurrence underwent salvage surgery,
and the 5-year tumor-free survival rate was just 42%. The
reason that so few patients were suitable for salvage surgery
in this study was as 97.9% patients presented with initial T3
or T4 tumors and 100% patients underwent total laryngectomy
prior to recurrence.

Patients with a disease-free interval of =12 months exhib-
ited a 74.1% 5-year survival rate, which was significantly
better than those with an interval of <12 months. This was
also in somewhat good agreement with the figures reported by
Lacy and Piccirillo (20), where the 2-year OS rate for the group
with a disease-free interval of <12 months, 2 years and >2 years
was 33, 37 and 53%, respectively, and Brenner er al, where the
5-year OS rate for the group with a disease-free interval of
<6 and >6 months was was 44 and 70%, respectively (9).

The present univariate analysis revealed that the following
factors are negatively correlated with the 5-year OS rate: Age
=60 years, smoking index =600, poor tumor grade, supra-
glottic and subglottic tumors, initial tumor T stages T3 and
T4, initial tumor UICC stages III and IV, positive nodal status
of the initial tumor, disease-free interval <12 months, distant
metastatic disease and non-eligibility of the recurrent tumor
for surgery. In addition, chemotherapy and radiotherapy for
the initial tumor were found to be significant poor prognostic
factors. There could be several reasons for this association.
Firstly and most importantly, the effect of selection bias cannot
be ruled out. Patients who initially had poor prognostic factors
(poorly-differentiated cancer and more advanced UICC stage)
would be more likely to receive surgery plus radiotherapy or
chemotherapy with other treatment; recurrent tumors in the
case of such patients would have a poorer prognosis. This
probably also explains why patients who underwent surgery
plus radiotherapy or chemotherapy with other treatments had
a poorer 5-year OS rate than those who received surgery or
radiotherapy alone (Table I). Similar results have been reported
by Lacy and Piccirillo (20): The groups that received only
surgery and radiotherapy for the initial tumor had a 2-year OS
rate of 60 and 57%, respectively, while the group that received
surgery plus radiotherapy had a 2-year OS rate of only 15%.
Secondly, repeating the chemotherapy protocol for recurrent
tumors cannot ensure effectiveness of the chemotherapy,
as certain cancer cells may have drug resistance. Thirdly, if
radiotherapy was already used for the initial tumor, repeat
irradiation for the recurrent tumor is not feasible and at the
same time, salvage surgery may also not be possible due to the
acute side-effect of the radiation, particularly in patients who
experienced a shorter disease-free interval.

The present study found that smoking years was not a
significant prognostic factor, which is similar to the result
reported by Brenner et al (13). However, the present study found
that smoking index was a significant prognostic factor. This is
different from the finding of Lacy and Piccirillo (20), according
to which, smokers and non-smokers had a similar 2-year OS rate
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of 40%. A thorough search of other relevant literature did not
reveal any more findings with regard to the association between
smoking and recurrent laryngeal carcinoma; however, a study on
passive smoking and the incidence of laryngeal carcinoma (21)
revealed that patients with advanced tumors were mostly in the
environmental tobacco smoking exposure group. Therefore, the
present study attempted to determine the association between
smoking and initial T stage and tumor grade. It was found that
the group with a smoking index of =600 had a higher propor-
tion of T3 and T4 tumors than the group with smoking index of
<600; moreover, the former group also had a higher proportion
of patients with poorly- and moderately-differentiated tumors
than the latter. These values may explain why patients with
recurrent tumors who had a smoking index of =600 had poor
prognostic factors.

In total, 122 (39.5%) patients presented with well-differ-
entiated tumors, 138 (44.7%) with moderately-differentiated
tumors and 49 (15.9%) with moderately-differentiated tumors.
The 5-year OS values were 62.2, 55.1 and 23.6%, respec-
tively. These were quite different from the values reported
by Brenner et al (13), where the proportion of well-differen-
tiated and moderately- and poorly-differentiated tumors was
23.2 and 76.8%, respectively, with corresponding 5-year OS
rates of 61 and 65%, respectively. These are different from the
values reported by Lacy and Piccirillo (20) too, in which the
proportion of well-differentiated, moderately-differentiated,
and poorly-differentiated cancer was 66.1, 25.8 and 7.3%,
respectively, and the corresponding 2-year OS rates were 44,
34 and 22%, respectively.

Multivariate analysis showed that the 5-year OS rate
was significantly associated with the initial T stage, grade,
nodal status, disease-free interval and eligibility for surgery.
This is in agreement with the results of the studies by
Lacy and Piccirillo (20) and Marshak et al (9). The study
by Lacy and Piccirillo revealed that initial treatment, initial
TNM stage and extent of recurrence were independent prog-
nostic factors for recurrence in laryngeal cancer. The study
by Brenner ef al showed that the initial tumor site, the nodal
status, the extent of recurrence and its operability were the
only factors that predicted survival.

The major limitation of retrospective studies is that the
data collected are not originally designed for application in
research. Therefore, certain factors responsible for the ulti-
mate treatment outcome may be missing in the analysis and
contribute to a bias. Thus, the conclusions from the present
study should be validated in future prospective studies.

In summary, the present study found five factors to be
predictors of good survival in patients with recurrent laryngeal
cancer: Initial tumor T stages T1 and T2, a high differentiation
rate, no cervical lymph node metastasis of the initial tumor, a
disease-free interval of =12 months and eligibility for surgery.
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