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Abstract 

Predictive Factors Affecting the Recurrence Time of Early Glottic Cancer 

: Long-term Follow-up Results 

Min-Su Kim 

Department of Otorhinolaryngology-Head and Neck Surgery 

The Graduate School 

Seoul National University 

Background: Recurrences of head and neck cancers generally appear within 5 years after 

initial treatment. However, recurrences of some early glottic cancers are observed more than 

5 years after initial treatment. Clinicians have reported the incidence of late recurrence (over 

5 years) in patients with glottic cancer who underwent radiation therapy. However, little is 

known about late recurrences in patients with early glottic cancer who have undergone 

surgical treatment. This study aimed to analyze recurrences of early glottic cancer and 

prognostic factors that had significant impacts on local tumor control and the relapse time. 

Methods: Using propensity score analysis, 330 patients with early glottic cancer were 

retrospectively analyzed. The propensity scores were estimated using a logistic regression 

model and applied to a covariate adjustment method among the 4 propensity score methods.  

Results: Overall, 127 patients treated with laser surgery and 203 patients treated with 

radiotherapy had 5 and 10-year local recurrence-free rates of 82.0% and 74.0%, respectively. 

T2 stage was significantly prognostic for local recurrence. Among patients with recurrent 



II 

 

disease, laser treatment (P = 0.047) and anterior commissure non-involvement (P = 0.007) 

significantly affected the time to relapse even after propensity score analysis. The 49 patients 

(76.5%) with evidence of cancer recurrence within 5 years were designated as the early 

recurrence group. The 15 patients (23.5%) with evidence of cancer recurrence beyond 5 years 

were designated as the late recurrence group. Among patients (n = 182) who followed up 

more than 5 years, late recurrence (n = 15) was 8.2%. Among 15 late recurrent patients, 11 

(73.3%) were concordant and 4 (26.7%) were discordant. 

Conclusions: There was no difference in overall and late recurrence between laser and RT. 

However, there was a difference in the timing of recurrence. Given the considerable rate of 

late recurrence and prognostic factor, follow-up of early glottic cancer cases should be 

extended beyond 5 years after initial treatment, especially for laser surgery. 

---------------------------------------------------------------------------------------------------------------- 

Keywords: Laryngeal neoplasms, Recurrence, Analysis, Glottic cancer, Propensity score  

Student Number: 2014-21133  
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Introduction  

Most tumor recurrences occur within 5 years after initial treatment. However, recurrences 

have also been reported to occur more than 5 years after initial treatment.(1, 2) Tumors that 

recur more than 5 years after initial treatment are considered second primary malignancies 

(SPM), which occur at annual rates of 2–4%.(3-6) SPM is defined as follows: 1) histologic 

confirmation of malignancy in both the primary and secondary tumors and 2) anatomic 

separation of the two malignancies by normal mucosa. However, disagreement exists 

regarding the application of the second criteria.(7) For example, there is no consensus 

regarding the distance that should exist between tumors when both appear at the same 

anatomic subsite. SPM associated with laryngeal cancer are found in the lung (31%), larynx 

(24%), and esophagus (5%).(8) 

In contrast to SPM, a late recurrence is defined as a recurrence of the initial malignancy 

several years after successful initial treatment. Various intervals of recurrence have been 

applied to different types of cancer, such as 2 years for hepatocellular carcinoma,(9) 3 years 

for colorectal cancer,(10) and 10 years for breast cancer.(2) The concept of late recurrence is 

uncommon in the field of head and neck cancer. However, in our experience, recurrence has 

been detected in some cases of early glottic cancer beyond 5 years after treatment. 

Additionally, clinicians have reported the incidence of late recurrence (over 5 years) in 

patients with glottic cancer who underwent radiation therapy (RT).(1, 11) However, little is 

known about late recurrences in patients with early glottic cancer who have undergone 

surgical treatment.  

Several factors affect the recurrence of glottic cancer after initial treatment. For example, 

vocal muscle infiltration and subglottic involvement have significant impacts on disease-free 
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survival,(12) and anterior commissure involvement is a known prognostic factor.(13) In contrast, 

the choice of treatment modality (i.e., laser surgery or radiation) was not found to affect 

tumor recurrence; specifically, no significant differences with respect to local control, overall 

survival, disease-specific survival, or post-treatment voice quality were observed between 

patients with T1a glottic cancer who were treated with laser surgery and those treated with 

RT.(14) Studies of early glottic cancer (including stage T1 and T2 disease) have not revealed 

clear differences in oncologic outcome between patients treated with laser surgery and those 

treated with RT.(15-17) Because of this lack of differences, laryngologists select treatment plans 

for patients with early glottic cancer according to economic factors, the medical environment, 

and preference.  

The purpose of this study was to present the results of our long-term analysis of patients with 

early glottic cancer who were treated with laser surgery or RT and provide an evaluation of 

the late recurrence of early glottic cancer. We also analyzed the prognostic factors that had 

significant impacts on local tumor control and the relapse time. 
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Materials and Methods  

Patients 

After receiving approval from the Institutional Review Board (SNUH IRB H-1509-044-702), 

we reviewed data from 330 patients who had been diagnosed with early glottic cancer and 

underwent RT or laser surgery at Seoul National University Hospital between January 1990 

and May 2014. The need for patient consent was waived due to the retrospective study design. 

All patients had biopsy-proven squamous cell carcinoma of the vocal fold(s). Patients with 

synchronous second primary cancers or a medical history of prior surgery of the neck or 

chemotherapy were excluded. In addition, patients who received RT after laser surgery were 

excluded. After surgery or RT, follow-up examinations were performed at 1 month after 

treatment, every 2–3 months for the first 2 years, and subsequently every 6–12 months. 

This study used the 7th edition of the American Joint Committee on Cancer (AJCC) staging 

system, which defined T1 as a tumor confined to a single vocal fold (T1a) or both vocal folds 

(T1b), and T2 as a tumor with supraglottic or subglottic extension with or without impaired 

vocal fold mobility. A physical examination with laryngoscopy was used for tumor staging. 

Computed tomography, magnetic resonance imaging, and positron emission tomography-

computed tomography were performed. 

Recurrence was defined as an initial histological diagnosis of early glottic cancer and 

recurrence of disease >6 months after a successful initial treatment. Age, sex, body mass 

index (BMI), initial treatment modality (laser surgery or RT), initial T stage, smoking history, 

anterior commissure involvement, mass shape, tumor margin status (distinct or vague), and 

number of involved glottis subsites were evaluated retrospectively through a review of the 
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medical charts and images. We evaluated the extent of disease according to the number of 

involved subsites, which were determined by dividing each side of the vocal fold into 3 areas 

(Figure 1). The follow-up duration was calculated from the date of the first treatment to the 

date of the final visit for laryngeal examination. The recurrence-free time was defined as the 

interval between the date of the first treatment and the date when the disease recurrence was 

found. 

 

Laser surgery  

Laser cordectomy was performed under general anesthesia via microlaryngeal suspension. 

Transoral laser cordectomy was performed with a CO2 laser (Sharplan40C; Sharplan, 

Allendale, NJ, USA) mounted on a Zeiss surgical microscope. The laser was mainly used in 

the super-pulse mode, with an initial power of 2W. All patients underwent type 1, 2, or 3 

cordectomy as classified by the European Laryngological Society.(18) The choice of procedure 

was based on superficial and deep tumor extension, which was evaluated intraoperatively 

through visual examination and palpation of tissues with microforceps. Specimens were fixed 

in buffered formalin. Patients were discharged the day after surgery and were followed at the 

outpatient clinic. Endoscopic examinations were conducted at every outpatient visit.  

 

Radiation therapy 

Radiation was delivered via two-dimensional (2D) conventional RT until 2005; a three-

dimensional (3D) conformal technique was implemented in 2006. The beam energy 
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comprised 60 Co, which was used until 1992, and 4 or 6 MV photons. Patients were 

immobilized in the supine position with a thermoplastic mask. For 2D conventional RT, 

right/left or right anterior oblique/left anterior oblique beams were used, and the field size 

ranged from 20 to 42 cm2 based on anatomy and the extent of the disease. For the 3D 

conformal technique, the clinical tumor volume (CTV) was defined as the whole larynx, and 

the planning target volume (PTV) was defined as the CTV with an additional 0.5-cm margin. 

The following borders were set for the RT field: 1) superior, lower level of the hyoid bone; 2) 

inferior, lower margin of the cricoid cartilage; 3) anterior, beyond the skin surface; and 4) 

posterior, anterior border of the vertebral body of the cervical spine. Paired wedge filters of 

15º, 30º, or 45º were used to improve dose homogeneity. The median total RT dose was 66 

Gy (range, 60–76 Gy). The fraction size ranged from 1.75 Gy to 2 Gy through December 

1998, after which 2.5 Gy fractions were administered. All patients were treated once daily 

with five fractions per week. 

 

Statistical Methods 

Data are summarized as medians for continuous variables and numbers for categorical 

variables. Continuous variables were compared using the independent samples t-test. Binary 

and ordinal categorical variables were compared using the chi-square test. Recurrence-free 

survival was estimated according to the Kaplan–Meier method. The effects of several factors 

on recurrence-free survival were compared using log-rank statistics. In multivariate analysis, 

the Cox proportional hazard model was used to assess independent prognostic factors. 

Logistic regression and multiple linear regression with backward manner (entry criterion, 
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P = 0.05 and removal criterion, P = 0.2) were used to explore independent prognostic factors 

for late recurrence.  

Variables with statistically significant differences between treatment groups (laser vs. RT) 

might affect the outcomes. Therefore, we applied a propensity score analysis (PSA) to 

minimize the influences of selection bias and potential confounding variables between groups. 

Potential variables included in the PSA contained age, anterior commissure involvement, T 

stage, margin status, and mass shape. The propensity scores were estimated using a logistic 

regression model based on these variables and applied to a covariate adjustment method 

among the 4 propensity score methods (matching on the propensity score, stratification on the 

propensity score, inverse probability of treatment weighting using the propensity score, and 

covariate adjustment using the propensity score). Using this approach, the outcome variable 

is regressed on an indicator variable denoting treatment status and the estimated propensity 

score. The choice of regression model would depend on the nature of the outcome. For 

continuous outcomes, a linear model would be chosen; for dichotomous outcomes, a logistic 

regression model may be selected. The effect of treatment is determined using the estimated 

regression coefficient from the fitted regression model. For a linear model, the treatment 

effect is an adjusted difference in means, whereas for a logistic model it is an adjusted odds 

ratio. Of the four propensity score methods, this is the only one that requires that a regression 

model relating the outcome to treatment status and a covariate (the propensity score) be 

specified. Furthermore, this method assumes that the nature of the relationship between the 

propensity score and the outcome has been correctly modeled.(19) 

SPSS software (ver. 22.0; SPSS, Chicago, IL, USA) was used for the statistical analyses. P 

values <0.05 were considered to indicate statistical significance.  



７ 

 

Figure 1. Subsite Analysis by Dividing Each Side of the Vocal Fold into 3 areas 
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Results 

Clinical characteristics 

The patient and tumor characteristics of the groups treated with laser surgery and with RT 

were compared. There were no statistically significant differences in age, sex, or BMI. 

However, the groups differed with respect to subsite, T stage, anterior commissure 

involvement, margin status, smoking history, and mass shape (Table 1).  

 

Recurrence 

The median follow-up duration was 69 months (range, 7–266 months). During follow-up, 64 

local recurrences of squamous cell carcinoma on the vocal fold(s) were observed; among the 

330 overall patients, 14.8% occurred within 5 years (n = 49) and 4.5% occurred at ≥5 years 

(n = 15). The 5 and 10-year local recurrence-free rates were 82.0% and 74.0%, respectively. 

In the univariate analysis, the only T stage was statistically significant (P = 0.046, Figure 2). 

In the Cox hazard model analysis, T2 disease (HR, 2.980; 95% CI, 1.499 to 5.925, P = 0.002) 

was solely found to be a significantly prognostic factor. 

 

Late recurrence  

The 49 patients (76.5%) with evidence of cancer recurrence within 5 years were designated 

as the early recurrence group. The 15 patients (23.5%) with evidence of cancer recurrence 

beyond 5 years were designated as the late recurrence group. Among 182 patients who 
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followed up more than 5 years, 15 cases of late recurrence occured (Figure 3). 

In the univariate analysis, these two groups did not differ significantly in terms of age, BMI, 

subsite, sex, T stage, anterior commissure involvement, margin status, smoking, treatment, 

shape (Table 2). In a logistic regression analysis, anterior commissure non-involvement was 

identified as a significant prognostic factor for late recurrence (Table 3). Similarly, in a 

multiple regression analysis, anterior commissure non-involvement and laser treatment were 

significant prognostic factors for the time interval to relapse. After PSA, laser treatment 

remained as a prognostic factor (Table 4). 

The characteristics of the late recurrence group are listed (Table 5). Concordance between the 

initial and recurrent lesion was analyzed in the late recurrence group. If the recurrent lesion 

was located more than 1 subsite from the initial lesion, the case was considered discordant 

(Figure 4). Cases in which the recurrent lesion was located less than 1 subsite from the initial 

lesion were considered concordant (Figure 5). Among 15 late recurrent patients, 11 (73.3%) 

were concordant and 4 (26.7%) were discordant.  
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Figure 2. Kaplan–Meier Curve Showing Local Recurrence According to T Stage (T1 vs T2) 

of Early Glottic Cancer. 
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Figure 3. Kaplan–Meier Curve Showing Late Recurrence of Early Glottic Cancer among  

Patients who Followed Up More than 5 years. 
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Figure 4. A Case of Late and Discordant Recurrence after Laser 
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Figure 5. A Case of Late and Concordant Recurrence after Radiation 
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Table 1. Univariate Analysis of Patient Characteristics 

Variable  

Total 

(n = 330) 

Laser surgery 

(n = 127) 

Radiation 

(n = 203) 

p† 

Age: median (range), year  59 (24–86) 64 (45–79) 62 (24–86) 0.234 

BMI*: median (range)  

24.5  

(10.4–48.4) 

24.6  

(15.0–40.5) 

24.1  

(10.4–48.4) 

0.945 

Subsite: mean ± SD*  2.73 ± 1.27 2.38 ± 1.05 2.96 ± 1.34 <0.001 

Sex Male/Female 319/11 121/6 198/5 0.266 

T stage T1a/T1b/T2 139/117/74 72/40/15 67/77/59 <0.001 

Anterior Commissure Non-involved 179 80 99 0.007 

 Involved 151 47 104  

Margin status Distinct/Vague 75/255 44/83 31/172 <0.001 

Smoke Never smoker 65 29 36 0.036 

 Ex-smoker 79 31 48  

 Current smoker 186 67 119  

Shape 

 

 

Fungating 

Infiltrative 

Ulcerative 

125 

37 

5 

66 

15 

1 

59 

22 

4 

<0.001 
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Superficial 

Complex 

48 

115 

17 

28 

31 

87 

 

 

* BMI, body mass index; SD, standard deviation 

†Comparison of the laser surgery and radiation group. 
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Table 2. Univariate Analysis of Recurrent Patient Characteristics 

Variable  

Total 

(n = 64) 

Early  

(n = 49) 

Late 

(n = 15) 

p† 

Age: median (range), year  64 (49–82) 64 (50–82) 64 (49–74) 0.524 

BMI*: median (range)  

24.5  

(17.3–48.4) 

24.7  

(17.3–48.4) 

24.1  

(18.6–32.0) 

0.558 

Subsite: mean ± SD*  2.62 ± 1.25 2.70 ± 1.35 2.40 ± 0.91 0.432 

Sex Male/Female 64/0 49/0 15/0 NA 

T stage T1a/T1b/T2 23/19/22 16/16/17 7/3/5 0.538 

Anterior Commissure Non-involved 38 25 13 0.074 

 Involved 26 22 4  

Margin status Vague/Distinct 49/15 37/10 12/5 0.718 

Treatment Laser/Radiation 20/44 14/35 6/9 0.403 

Smoke Never smoker 17 13 4 0.822 

 Ex-smoker 16 12 4  

 Current smoker 31 24 7  

Shape 

 

Fungating 

Infiltrative 

21 

8 

15 

4 

6 

4 

0.155 
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Ulcerative 

Superficial 

Complex 

2 

20 

13 

2 

17 

11 

0 

3 

2 

 

 

 

* BMI, body mass index; SD, standard deviation; NA, not applicable 

†Comparison of the early and late recurrence group. 
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Table 3. Logistic Regression Analysis of Prognostic Factors in the Early and Late Recurrence 

Groups  

Variable Coefficient Odds ratio (95% CI*) p†  

Age 0.108 1.114 (0.952–1.303) 0.177 

No involvement of 

anterior commissure  
5.386 1.803 (0.301–3.306) 0.019 

Subsite 0.839 2.313 (0.700–7.645) 0.169 

Laser treatment -1.379 0.252 (0.031–2.081) 0.201 

*SE, standard error; CI, confidence interval 

†Comparison of the early and late recurrence groups. 
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Table 4. Multiple Regression Analysis of Prognostic Factors in the Recurrence Group  

Variable Coefficient SE* Partial R2 p†  

Before propensity score analysis 

No involvement of 

anterior commissure 
-42.008 14.972  0.141 0.007 

Subsite 9.275 6.518  0.040 0.161 

Laser treatment -30.949 12.131  0.120 0.014 

After propensity score analysis 

Laser treatment -32.169 12.921  0.097 0.046 

Propensity score -21.198 14.827  0.053 0.654 

*SE, standard error 

†Comparison of the early and late recurrence groups. 

 

 

 

 

 

 



20 

 

Table 5. Characteristics of the Late Recurrence Group  

Variables Value 

Sex (Male/Female) 15/0 

Age: median (range), year 64 (49-74) 

BMI*: median (range) 24.1 (18.6-32.0) 

Subsite: mean ± SD* 2.4 ± 0.91 

Time to relapse: median (range), month 99 (61-194) 

T stage (T1a/T1b/T2) 7/3/5 

Anterior commissure involvement (Yes/No) 3/12 

Margin status (Vague/Distinct) 

Smoke (Never/Ex/Current smoker) 

Treatment (Laser/Radiation) 

Shape (Fungating/Infiltrative/Complex/Leukoplakia) 

Concordance (Concordant/Discordant) 

11/4 

3/4/7 

6/9 

6/4/3/2 

11/4 

* BMI, body mass index; SD, standard deviation 
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Discussion  

The results of the present study confirm that local recurrence occurs at considerable rates 

even 5 or more years after initial treatment. In other words, late local recurrence is not rare 

among patients with early glottic cancer. In contrast, studies of the late recurrence of early 

glottic cancer have been rare. Previous studies have mainly reported the occurrence of late 

recurrence after RT. Some investigators reported a late local recurrence rate of 4% (n = 9) 

among 221 patients with early glottic cancer after RT.(20) Traditionally, the clinical follow-up 

duration for patients with early glottic cancer was 5 years after initial treatment. However, the 

present study indicates that these patients might require a longer-term follow-up (>5 years) 

and that late recurrences occur after not only RT but also surgical treatment.  

Notably, the early glottic cancer recurrence rate was significantly higher among patients with 

T2 stage disease than among those with T1 stage disease, and a multivariate analysis 

identified the T stage as the sole predictor of early glottic cancer recurrence. Unlike the T 

stage, the initial treatment choice, laser surgery or RT, was not an independent predictor of 

early glottic cancer recurrence. This result is in accordance with previous studies that found 

that laser surgery and RT were equally effective for early glottic cancer.(17) In other words, the 

choice of laser surgery versus RT does not have a significant effect on recurrence in patients 

with early glottic cancer. However, laser group have a tendency to recur later than RT group 

in Kaplan-Meier curve (P=0.402, Figure 6). 

The univariate analysis failed to identify a significant prognostic factor of late recurrence. In 

the logistic regression analysis, however, anterior commissure non-involvement was 

identified as a prognostic factor for late recurrence. We also conducted a multiple regression 



22 

 

analysis in which the dependent variable was the time to relapse, without dividing the cases 

of early and late recurrence. This analysis indicated cases involving laser treatment might 

require a long time to relapse. As in the logistic regression analysis, anterior commissure non-

involvement was identified as a prognostic factor. For cases of early glottic cancer, there is a 

tendency to select laser treatment if the anterior commissure is not involved. It is therefore 

very interesting that a tendency toward late relapse was identified in such cases. The laser and 

RT groups differed in many aspects, as seen in the univariate analysis. Therefore, the present 

study used a PSA to minimize selection bias and potential confounding variables between the 

groups. Even after PSA, laser treatment was a significant factor in the relapse time. For this 

reason, patients with early glottic cancer require consistent follow-up, especially after laser 

treatment.  

In contrast to previous studies, our study showed that RT did not increase the risk of late 

recurrence.(1, 21) In the 1970, some authors reported radiation-induced late recurrences of 

glottic cancer.(1, 11) However, radiation instruments, strategies, and field design have evolved 

and emerged during the past 20–30 years, and these advances may have reduced the 

incidence of radiation-induced late recurrence of early glottic cancer.(21-24) Additionally, those 

studies differed from ours in terms of design and setting. Those studies did not compare the 

recurrence rates of patients treated with RT with those of patients treated with other effective 

single treatment modalities, such as laser surgery. Therefore, we could not conclude that RT 

affects the late recurrence of glottic cancer.  

This study suggested that there is a tendency to detect recurrence earlier at RT group than 

laser group. In the laser group, the boundary around treatment site and postoperative 

resection margin are clear. However, there are many RT cases which the boundary between 
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the lesion and the surrounding normal tissue is not clear by diffuse swelling. In addition, the 

evidence of residual lesion such as resection margin is uncertain after RT. It is difficult to 

know the recurrence exactly before the bump formation. In other words, the lesion found 

after RT is not recurrence, but can be mass forming of residual lesion. Therefore, it is possible 

to look like taking time to recur faster at RT group than laser group. 

Moreover, it is known that external beam RT for head and neck cancer is associated with a 

decreased incidence of second primary cancers within the treatment fields. This observation 

has been attributed to the treatment of premalignant epithelium and occult second primary 

tumors. In a Surveillance, Epidemiology, and End Results (SEER) database study of 27,985 

patients, the incidence of a second primary head and neck cancer was significantly decreased 

among those treated with RT, compared with those whose primary cancers were managed 

with surgery (7.7 vs. 10.5% at 15 years).(25) 

Unlike the conventional concept of SPM, our study indicates that the recurrence sites were 

mostly concordant in the late recurrence group. Relapse at a discordant recurrence site should 

be considered SPM. However, if the recurrence occurs at a concordant site after 5 years, the 

relapse may be considered a late recurrence.  

This study, although novel, was limited by the small number of patients in the late recurrence 

group, despite a precise overall recurrence analysis that included a large number of patients. 

To compensate for this weakness, the multiple regression analysis used the continuous 

dependent variable of the time to recurrence without differentiating between cases of early 

and late recurrence. In addition, PSA was applied to minimize selection bias between the 

treatment groups. In future, studies will need to feature a larger number of participants, longer 
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follow-up duration, or multi-center study design. 
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Figure 6. Kaplan–Meier curve showing local recurrence according to treatment of early 

glottic cancer.  
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Conclusions 

There was no difference in overall and late recurrence between laser and RT. However, there 

was a difference in the timing of recurrence. Given the considerable rate of late recurrence 

and prognostic factor, follow-up of early glottic cancer cases should be extended beyond 5 

years after initial treatment, especially for laser surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

 

References  

1. Glanz H. Late recurrence or radiation induced cancer of the larynx. Clin Otolaryngol 

Allied Sci 1976;1:123-129. 

2. Nishimura R, Osako T, Nishiyama Y, et al. Evaluation of factors related to late 

recurrence--later than 10 years after the initial treatment--in primary breast cancer. Oncology 

2013;85:100-110. 

3. Cooper JS, Pajak TF, Rubin P, et al. Second malignancies in patients who have head 

and neck cancer: Incidence, effect on survival and implications based on the RTOG 

experience. Int J Radiat Oncol Biol Phys 1989;17:449-456. 

4. Dikshit RP, Boffetta P, Bouchardy C, et al. Risk factors for the development of 

second primary tumors among men after laryngeal and hypopharyngeal carcinoma: A 

multicentric European study. Cancer 2005;103:2326-2333. 

5. Ribeiro Junior U, Cecconello I, Safatle-Ribeiro AV, Zilberstein B, Pinotti HW. 

Squamous cell carcinoma of the esophagus and multiple primary tumors of the upper 

aerodigestive tract. Arq Gastroenterol 1999;36:195-200. 

6. Yamamoto E, Shibuya H, Yoshimura RI, Miura M. Site specific dependency of 

second primary cancer in early stage head and neck squamous cell carcinoma. Cancer 

2002;94:2007-2014. 

7. Morris LG, Sikora AG, Patel SG, et al. Second primary cancers after an index head 

and neck cancer: subsite-specific trends in the era of human papillomavirus-associated 

oropharyngeal cancer. J Clin Oncol 2011;29:739-46. 

8. Hsu YB, Chang SY, Lan MC, Huang JL, Tai ST, Chu PY. Second primary 

malignancies in squamous cell carcinomas of the tongue and larynx: An analysis of incidence, 



28 

 

pattern, and outcome. J Chin Med Assoc 2008;71:86-91. 

9. Pecchi A, Besutti G, De Santis M, et al. Post-transplantation hepatocellular 

carcinoma recurrence: Patterns and relation between vascularity and differentiation degree. 

World J Hepatol 2015;7:276-284. 

10. Lan YT, Chang SC, Yang SH, et al. Comparison of clinicopathological characteristics 

and prognosis between early and late recurrence after curative surgery for colorectal cancer. 

Am J Surg 2014;207:922-930. 

11. Taylor RF. Late recurrence of cancer in the larynx and hypopharynx after irradiation. 

ORL J Otorhinolaryngol Relat Spec1977;39:251-256. 

12. Mortuaire G, Francois J, Wiel E, Chevalier D. Local recurrence after CO2 laser 

cordectomy for early glottic carcinoma. Laryngoscope 2006;116:101-105. 

13. Hoffmann C, Hans S, Sadoughi B, Brasnu D. Identifying outcome predictors of 

transoral laser cordectomy for early glottic cancer. Head Neck 2015 Jan 14. 

14. Abdurehim Y, Hua Z, Yasin Y, Xukurhan A, Imam I, Yuqin F. Transoral laser surgery 

versus radiotherapy: systematic review and meta-analysis for treatment options of T1a glottic 

cancer. Head Neck 2012;34:23-33. 

15. Higgins KM, Shah MD, Ogaick MJ, Enepekides D. Treatment of early-stage glottic 

cancer: meta-analysis comparison of laser excision versus radiotherapy. J Otolaryngol Head 

Neck Surg 2009;38:603-612. 

16. Taylor SM, Kerr P, Fung K, et al. Treatment of T1b glottic SCC: laser vs. radiation--a 

Canadian multicenter study. J Otolaryngol Head Neck Surg 2013;42:22. 

17. Yoo J, Lacchetti C, Hammond JA, Gilbert RW. Role of endolaryngeal surgery (with 

or without laser) versus radiotherapy in the management of early (T1) glottic cancer: a 



29 

 

systematic review. Head Neck 2014;36:1807-1819. 

18. Remacle M, Eckel HE, Antonelli A, et al. Endoscopic cordectomy. A proposal for a 

classification by the Working Committee, European Laryngological Society. Eur Arch 

Otolaryngol 2000;257:227-231. 

19.    Austic PC. An Introduction to Propensity Score Methods for Reducing the Effects of 

Confounding in Observational Studies. Multivariate Behav Res 2011;46:399-424. 

20. Inoue T, Inoue T, Teshima T, et al. Late local recurrence after radiotherapy for tongue 

and early glottic carcinoma. Strahlenther Onkol 1996;172:301-305. 

21. Gao X, Fisher SG, Mohideen N, Emami B. Second primary cancers in patients with 

laryngeal cancer: a population-based study. Int J Radiat Oncol Biol Phys 2003;56:427-435. 

22. Brenner DJ, Curtis RE, Hall EJ, Ron E. Second malignancies in prostate carcinoma 

patients after radiotherapy compared with surgery. Cancer 2000;88:398-406. 

23. Galper S, Gelman R, Recht A, et al. Second nonbreast malignancies after 

conservative surgery and radiation therapy for early-stage breast cancer. Int J Radiat Oncol 

Biol Phys 2002;52:406-414. 

24. Travis LB, Andersson M, Gospodarowicz M, et al. Treatment-associated leukemia 

following testicular cancer. J Natl Cancer Inst 2000;92:1165-1171. 

25. Rusthoven K, Chen C, Raben D, Kavanagh B. Use of external beam radiotherapy is 

associated with reduced incidence of second primary head and neck cancer: a SEER database 

analysis. Int J Radiat Oncol Biol Phys 2008;71:192-198. 

 

 



30 

 

요약 (국 ) 

조  암  재 시 에 향  미 는 후인자: 장 추  결과 

울 학  학원  

학과 이 인후과학 

민  

: 일  경부암  재   료후 5 이내에 생한다. 하지만 

조  암에 는 5 이후에도 찰 었다. 과거  연구자들  사  료종료 

5 이후에 생한 후  재 에 해 보고한  있다. 하지만  료후 5

이후에 생한 후  재 에 해 는 거  보고  가 없다. 본 연구에 는 조

 암  재 양상과 재   재 시 에 향  주는 후인자에 하여 분

하고자 한다. 

법: 향  분 법  이용하여 조 암 자 330명  자료를 후향  

분 하 다. 향 는 지스틱 회귀 모델  사용하여 었 며 4가지 

향  분 법  공변량 법  사용하여 분  시행하 다. 

결과: 127명  자는 이   시행 았고 203명  자는 사  료를 

았 며 체  5  재 과 10  재  각각 82.0%, 74.0% 다. 

T2 병 가 국소 재 에 있어 한 후인자 다. 재  자들에  향  

분  후에도 이  료  연합부 침범이 없는 것이 재 에 걸리는 시간에 
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하여 한 후인자 다. 5 이내에 재 한 49명(76.5%)  조 재  자  

5 이후에 재 한 15명 (23.5%)  후 재  자  나누어 분 하 다. 5 이

상 추 찰  182명  자 에  후 재  15명 (8.2%) 다. 15명  후

재  11명 (73.3%)  재 부 가 일 하 며 4명 (26.7%)  불일 하 다.  

결 : 이  사  료는 체 인 재 과 후 재 에 있어 는 차이가 없

었지만 재 시 에 해 는 차이를 나타내었다. 후  재  과 후인자를 

고 하   조  암 자  추 찰   료후 5 이후에도 드시 

이루어 야 한다. 특히 이  료후에는 장  추 찰이 이루어 야 한다. 

---------------------------------------------

주요어: 후 암, 재 , 분 , 암, 향  

학번: 2014-21133 
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