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Objective: To explore the survival value of lymph node dissection (LND) in elderly patients 
with T3-T4 laryngeal cancer, analyze the risk factors of lymph node metastasis, and construct 
a preoperative prediction model.
Materials and Methods: The study included 996 patients aged ≥65 years with laryngect-
omy confirmed T3-T4 laryngeal cancer queried from Surveillance, Epidemiology and End 
Results (SEER) database between 2010 and 2017. Propensity score matching (PSM) was 
applied to balance the effects of confounding factors. Kaplan–Meier (K–M) analysis and 
competitive risk model were used to compare the overall survival (OS) and cancer-specific 
survival (CSS) between LND and no-LND (N-LND) group. Combined with risk factors of 
multivariate logistic regression, a nomogram was built to predict lymph node metastasis 
preoperatively. The performance was assessed in the training set and the validation set, and 
internal validation was assessed.
Results: Among the cohort, 822 patients underwent LND and 410 patients had positive 
lymph nodes. The OS and CSS of patients who underwent LND were not better than that of 
N-LND patients (P>0.05). The prognosis of patients with lymph node metastases was 
significantly worse than that of negative patients (P<0.05). On multivariate logistic regres-
sion, supraglottis cancer, tumor size >5cm and grade 3–4 classification were associated with 
significantly greater odds of lymph node metastasis. The nomogram showed favorable 
predictive efficacy and good calibration (in the training cohort C-index=0.700; in the 
validation cohort C-index=0.721).
Conclusion: For elderly patients with T3-T4 laryngeal cancer, LND did not bring signifi-
cant survival values. Supraglottis cancer, tumor size >5cm and grade 3–4 classification were 
independent risk factors of lymph node metastasis, which means poor prognosis. The 
nomogram developed was an easy-to-use tool for lymph node prediction.
Keywords: elderly, T3-T4 laryngeal cancer, lymph node dissection, survival, nomogram

Introduction
With the globalization of population aging, the elderly has become a vulnerable 
group suffering head and neck cancers. From 2000 to 2014, the number of patients 
aged ≥65 years with head and neck cancers increased by nearly 45%, and the 
number of patients aged ≥80 years increased by 70%.1 There will be 12,370 newly 
diagnosed laryngeal cancers, one of the common malignant tumors of the head and 
neck, according to the analysis of data collected by the Surveillance, Epidemiology 
and End Results (SEER) database in 2016, which causes approximately 3750 
deaths in the United States in 2020.2 Approximately 60% of patients present with 
advanced (III or IV classification) disease when they are first diagnosed.3
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In the American Society of Clinical Oncology (ASCO) 
Clinical Practice Guideline, there are clear guidelines for 
diagnosis and treatment of laryngeal cancer: Patients with 
advanced lesions of the glottis and all patients with supraglot-
tic lesions should have elective treatment of the neck, even if 
clinically N0.4 However, there is no individualized treatment 
for the special population of elderly patients. It is well known 
that the elderly is highly likely to suffer from respiratory and 
cardiovascular diseases. Studies have shown that for elderly 
patients, increased operation time and more invasive surgeries 
can increase the incidence of complications.5,6 There are many 
clinical studies on the prognosis of lymph node metastasis in 
laryngeal cancer, but there is no specific study on the special 
population of elderly advanced laryngeal cancer.

To the best of our knowledge, this article is the first to 
study the significance of lymph node dissection (LND) in 
elderly patients with advanced laryngeal cancer, to explore 
the population that really benefits from LND, and to pro-
vide help for the personalized treatment of this special 
population clinically.

Methods
Patients
A total of 20,357 cases of patients with laryngeal cancer were 
clearly diagnosed from 2010 to 2017 in the SEER database. 
Our research focused on patients aged ≥65 years diagnosed 
with T3-T4 laryngeal cancer, who received partial or total 
laryngectomy. Exclusion criteria: 1) unknown survival and 
incomplete follow-up time; 2) diagnosed autopsy/death cer-
tificate only; 3) unknown LND information.

The variables incorporated into the analysis included 
age at diagnosis, gender, race, income, tumor site (ICD- 
O-3 site code), tumor laterality, TNM Classification 
(AJCC, 7th edition, 2010), tumor size, histologic grade 
(Fuhrman grade) and surgery, including subsequent infor-
mation such as survival status, survival period and cause 
of death were all extracted from the database.

The National Institute on Ageing classified the aging 
population into “young old” (65–74), “older old” (75–84) 
and “oldest old” (≥85). According to tumor location, patients 
were divided into four groups: “Glottis”, “Supraglottis”, 
“Subglottis” and “Other”. Among the code, “laryngeal carti-
lage”, “Overlapping lesion of larynx” and “Larynx, NOS” 
were not common in clinical classification with fewer cases, 
which were incorporated into the other items. Surgery treat-
ment included partial laryngectomy (C30) and radical laryn-
gectomy (C40).

Statistical Analysis
Firstly, the propensity score matching (PSM) was used to 
obtain matched data to reduce the influence of data 
deviation and confounding variables. Kaplan–Meier 
(K–M) analysis and the Log rank tests were applied to 
evaluate the survival differences of overall survival (OS) 
and cancer-specific survival (CSS) between LND and no- 
LND (N-LND) subgroups, and competitive risk model 
was used to further explore the differences in CSS 
between subgroups. Multivariable Logistic Regression 
was performed to assess the independent risk factors of 
lymph node metastasis in the elderly with T3-T4 laryn-
geal cancer, and establish a visual model that can predict 
lymph node metastasis preoperatively. The calibration of 
the nomogram was assessed with a calibration curve, and 
the AUC was calculated to quantify the discrimination 
performance of the nomogram.7

The statistical software used included SPSS version 24.0 
software package (IBM Corporation, Armonk, NY, USA) 
and R language (version 3.6.0 R Foundation). All analyses 
were two-sided with statistical significance set at 0.05.

Results
Clinical Characteristics of Patients
There was a total of 969 elderly patients with T3-T4 laryn-
geal cancer eligible for screening in the SEER database from 
2010 to 2017. Consistent with the epidemiological study of 
laryngeal cancer, male and squamous cell carcinoma were 
more common in the cohort. Among TNM Classification, 
T4 classification was more common than T3 classification, 
which were 612 cases (63.2%) and 357 cases (36.8%) 
respectively. There were 533 cases (55.0%) in N0 classifica-
tion and only 20 cases of patients with distant metastasis 
(2.0%). In terms of treatment, the vast majority of advanced 
patients still choose total laryngectomy (890 cases, 91.8%), 
822 cases (84.8%) also underwent LND at the same time, of 
which 410 cases (50%) clearly had lymph nodes metastases. 
In PSM analysis, variables other than LND were matched 
according to 1:3. The matching tolerance was set as 0.1 and 
433 cases were matched (Table 1).

Survival
Before PSM, although the median survival time (MST) of 
OS in patients having LND was 33.0 months (95% 
Confidence Interval [CI], 28.4–37.6; P=0.885), which was 
slightly longer than patients with N-LND (MST, 32.0 
months; 95%, CI, 24.1–39.9; P=0.885). The MST of LND 
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Table 1 The Clinical Characteristics of Elderly Patients T3-T4 Laryngeal Cancer Before and After Propensity Score Matching

Variable Before PSMa (n=969) After PSM (n=433)

N-LNDb 

(n= 147, 15.2%)
LNDc 

(n=822, 84.8%)
p-value N-LND 

(n=118, 27.3%)
LND 
(n=315,72.7%)

p-value

Age at Diagnosis, Years 0.002 0.440
65–74 87(9.0%) 573(59.1%) 72(16.6%) 193(44.6%)

75–85 44(4.5%) 216(22.3%) 35(8.1%) 103(23.8%)

≥85 16(1.7%) 33(3.4%) 11(9.3%) 19(4.4%)

Race 0.708 0.873

Black 18 (1.9%) 118 (12.2%) 15 (3.5%) 253 (58.4%)
White 122 (12.6%) 654 (67.5%) 97 (22.4%) 41 (9.5%)

Otherd 7 (0.7%) 50 (5.2%) 6 (1.4%) 21 (4.8%)

Gender 0.091 1.000

Male 116 (12.0%) 695 (71.7%) 98 (22.6%) 262 (60.5%)

Female 31 (3.2%) 127 (13.1%) 20 (4.6%) 53 (12.2%)

Income, Thousand Dollars 0.725 0.863

≦50 36 (3.7%) 195 (20.1%) 28 (6.5%) 83 (19.2%)
50–75 77 (7.9%) 457 (47.2%) 62 (14.3%) 159 (36.7%)

≥75 34 (3.5%) 170 (17.5%) 28 (6.5%) 73 (16.9%)

Site 0.275 0.986

Glottis 65 (6.7%) 295 (30.4%) 48 (11.1%) 124 (28.6%)
Subglottis 7 (0.7%) 46 (4.7%) 7 (1.6%) 19 (4.4%)

Supraglottis 41 (4.2%) 280 (28.9%) 32 (7.4%) 83 (19.2%)

Other 34 (3.5%) 201 (20.7%) 31 (7.2%) 89 (20.6%)

Laterality 0.128 0.869

Right 17 (1.8%) 55 (5.7%) 96 (22.2%) 262 (60.5%)
Left 13 (1.3%) 75 (7.7%) 10 (2.3%) 23 (5.3%)

Unilateral, unknown 117 (12.1%) 681 (70.3%) 12 (2.8%) 30 (6.9%)

Bilateral 0 (0.0%) 11 (1.1%) 0 (0.0%) 0 (0.0%)

Histologic Type 0.690 0.610

SCCe 138 (14.2%) 779 (80.4%) 112 (25.9%) 302 (69.7%)
Other 9 (0.9%) 43 (4.4%) 6 (1.4%) 13 (3.0%)

Tumor Size, cm < 0.001 0.798
< 3 52 (5.4%) 233 (24.0%) 42 (9.7%) 110 (25.4%)

3–5 59 (6.1%) 450 (46.4%) 55 (12.7%) 158 (36.5%)

> 5 10 (1.0%) 95 (9.8%) 9 (2.1%) 23 (5.3%)
Unknown 26 (2.7%) 44 (4.5%) 12 (2.8%) 24 (5.5%)

Fuhrman Grade 0.009 0.929
Grade 1–2 94 (9.7%) 508 (52.4%) 74 (17.1%) 202 (46.7%)

Grade 3–4 41 (4.2%) 289 (29.8%) 38 (8.8%) 98 (22.6%)

Unknown 12 (1.2%) 25 (2.6%) 6 (1.4%) 15 (3.5%)

T Stage 0.004 0.445

T3 71 (7.3%) 287 (29.6%) 52 (12.0%) 126 (29.1%)
T4 76 (7.8%) 535 (55.2%) 66 (15.2%) 189 (43.6%)

N Stage <0.001 0.411
N0 123 (12.7%) 410 (42.3%) 98 (22.6%) 271 (62.6%)

N1 9 (0.9%) 118 (12.2%) 7 (1.6%) 16 (3.7%)

(Continued)
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patients on CSS (MST, 51.0 months; 95% CI, 38.9–63.1; 
P=0.569) was lower than that of N-LND patients (MST, 58.0 
months; 95% CI, 48.6–62.6; P=0.569). Whether in terms of 
OS or CSS, the difference between the two subgroups was 
not statistically significant (Figure 1A and C). In the 

competitive risk model, there was no significant difference 
between LND and N-LND patients, which yielded a P-value 
of 0.540 (Figure 2A).

After PSM, the MST of patients undergoing LND (OS: 
MST, 43.0 months; 95% CI, 31.4–54.6; P=0.055; CSS: 

Table 1 (Continued). 

Variable Before PSMa (n=969) After PSM (n=433)

N-LNDb 

(n= 147, 15.2%)
LNDc 

(n=822, 84.8%)
p-value N-LND 

(n=118, 27.3%)
LND 
(n=315,72.7%)

p-value

N2 12 (1.2%) 277 (28.6%) 11 (2.5%) 27 (6.2%)

N3 0 (0.0%) 15 (1.5%) 0 (0.0%) 0 (0.0%)

Unknown 3 (0.3%) 2 (0.2%) 2 (0.5%) 1 (0.2%)

M Stage 0.240 1.000

M0 141 (14.6%) 807 (83.3%) 115 (26.6%) 308 (71.1%)
M1 6 (0.6%) 14 (1.4%) 3 (0.7%) 7 (1.6%)

Unknown 0 (0.0%) 1 (0.1%) 0 (0.0%) 0 (0.0%)

Primary Surgery <0.001 0.083

Partial excision 44 (4.5%) 35 (3.6%) 18 (4.2%) 29 (6.7%)
Radical laryngectomy 103 (10.6%) 787 (81.2%) 100 (20.1%) 286 (66.1%)

Abbreviations: aPSM, propensity score matching; bN-LND, not lymph node dissection; cLND, lymph node dissection; dOther, American Indian/AK Native, Asian/Pacific 
Islander and other races; eSCC, squamous cell cancer.

Figure 1 Kaplan–Meier curves of OS and CSS according to whether or not LND has been done for patients with T3-T4 laryngeal cancer. (A and B) the OS of patients 
before and after PSM. (C and D) the CSS of patients before and after PSM.
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MST, 73.0 months; 95% CI, 62.4–83.6; P=0.091) was 
better than N-LND patients (OS: MST, 31.0 months; 
95% CI, 22.3–39.7; P=0.055; CSS: MST, 54.0 months; 
95% CI, 44.1–57.6; P=0.091), but the difference was still 
not statistically significant (Figure 1B and D), and neither 
was the CSS difference between the two groups in risk 
model analysis (P=0.091). (Figure 2B)

For patients with clear lymph node metastasis, whether 
measured in OS (MST, 22.0 months; 95% CI, 18.4–25.6; 
P<0.001), or CSS (MST, 30.0 months; 95% CI, 24.5–35.5; 
P<0.001), were significantly lower than that of patients 
without lymph node metastases (OS: MST, 46.0 months; 
95% CI, 34.6–57.4; P<0.001; CSS: MST, 80.0 months, 
95% CI, 70.6–89.9, P<0.001). (Figure 3A and B)

Predictive Factors for Lymph Node 
Metastasis
On multivariable logistic regression among the elderly with 
advanced laryngeal cancer, subglotitis (vs glottis: odds ratio 

[OR], 0.503; 95% CI, 0.239–1.059; P=0.070) and supraglot-
tis (vs glottis: OR, 2.995; 95% CI, 2.029–4.422; P<0.001), 
tumor size 3–5cm (vs tumor size <3cm: OR, 1.683; 95% CI, 
1.178–2.403; P=0.004) or tumor size >5cm (vs tumor size 
<3cm: OR, 3.010; 95% CI, 1.732–5.232; P<0.001), and 
grade 3–4 classification (vs grade 1–2 classification: OR, 
2.101; 95% CI, 1.525–2.893; P<0.001) were associated 
with significantly greater odds of lymph nodes metastasis. 
Gender, income and race were not risk factors for lymph 
node metastasis on the multivariable model. Significant 
results are presented in Table 2.

Generation of an Individualized 
Prediction Model
To provide a quantitative tool for clinicians, we attempted 
to construct an individualized nomogram model for the 
prediction of lymph node metastasis in the elderly with 
advanced laryngeal cancer. According to multivariable 
logistic regression, tumor site, tumor size and histological 

Figure 2 Competing risk curve of CSS among elderly patients with T3-T4 laryngeal cancer: before PSM (A) and after PSM (B).

Figure 3 Kaplan–Meier curves of OS (A) and CSS (B) according to whether or not lymph node metastasis has.
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Table 2 Multivariable Cox Regression of Risk Factors for Lymph Node Metastasis Among Patients Who Underwent Lymph Node 
Dissection

Rate 

(N+ a/LNDb, %)

Univariate Multivariate

ORc 95% CId p-value ORc 95% CId p-value

Age at Diagnosis, Years 0.352 0.809

65–74 295/571, 51.7% 1.283 (0.634, 2.595) 0.489 1.093 (0.500, 2.386) 0.824

75–85 100/216, 46.3% 1.034 (0.496, 2.159) 0.928 0.978 (0.435, 2.202) 0.958

≥85 15/33, 45.5% - - Rf - - Rf

Race 0.915 0.722

White 325/652, 49.8% 1.988 (0.179, 22.029) 0.576 4.363 (0.334, 57.040) 0.261

Black 59/118, 50.0% 2.000 (0.177, 22.659) 0.576 4.251 (0.317, 57.060) 0.275

Othere 25/47, 53.2% 2.273 (0.193, 26.812) 0.514 4.670 (0.335, 65.061) 0.252

Unknown 1/3, 33.3% - - Rf - - Rf

Gender 0.923 0.429

Male 347/693, 50.1% 1.019 (0.698, 1.487) 0.923 1.184 (0.779, 1.802) 0.429

Female 63/127, 49.6% - - Rf - - Rf

Income, Thousand Dollars 0.121 0.707

≦50 106/194, 54.6% 1.057 (0.699, 1.599) 0.792 0.967 (0.607, 1.538) 0.886

50–75 214/457, 46.8% 0.773 (0.543, 1.101) 0.154 0.865 (0.587, 1.277) 0.466

≥75 90/169, 53.3% - - Rf - - Rf

Site < 0.001 < 0.001

Glottis 110/295, 37.3% - - Rf - - Rf

Subglottis 12/46, 26.1% 0.594 (0.295, 1.194) 0.144 0.503 (0.239, 1.059) 0.070

Supraglottis 185/279, 66.3% 3.310 (2.350, 4.662) < 0.001 2.995 (2.029, 4.422) < 0.001

Other 103/200, 51.5% 1.786 (1.241, 2.570) 0.002 1.526 (1.032, 2.255) 0.034

Laterality 0.201 0.380

Unilateral 348/679, 51.3% 0.601 (0.174, 2.071) 0.420 0.426 (0.112, 1.619) 0.211

Left 30/75, 40.0% 0.381 (0.103, 1.415) 0.150 0.320 (0.077, 1.325) 0.116

Right 25/55, 45.5% 0.476 (0.125, 1.815) 0.277 0.350 (0.082, 1.492) 0.156

Bilateral 7/11, 63.6% - - Rf - - Rf

Histologic Type 0.004 0.099

SCCf 379/777, 48.8% 0.369 (0.187, 0.728) 0.004 0.533 (0.252, 1.126) 0.099

Other 31/43, 72.1% - - Rf - - Rf

Tumor Size, cm < 0.001 < 0.001

< 3 83/232, 35.8% - - Rf - - Rf

3–5 235/449, 52.3% 1.971 (1.423, 2.731) < 0.001 1.683 (1.178, 2.403) 0.004

> 5 65/95, 68.4% 3.890 (2.338, 6.472) < 0.001 3.010 (1.732, 5.232) < 0.001

Unknown 27/44, 61.4% 2.851 (1.468, 5.536) 0.002 2.722 (1.344, 5.511) 0.005

Fuhrman Grade <0.001 <0.001

Grade 1–2 213/506, 42.1% - - Rf - - Rf

Grade 3–4 182/289, 63.0% 2.340 (1.739, 3.149) <0.001 2.101 (1.525, 2.893) <0.001

Unknown 15/25, 60.0% 2.063 (0.909, 4.682) 0.083 1.809 (0.726, 4.510) 0.203

T Stage 0.558 0.408

T3 147/286, 51.4% 1.090 (0.818, 1.452) 0.558 0.867 (0.618, 1.216) 0.408

T4 263/534, 49.3% - - Rf - - Rf

M Stage 0.288 0.267

M0 401/806, 49.8% 0.550 (0.183, 1.656) 0.288 0.487 (0.137, 1.733) 0.267

M1 9/14, 64.3% - - Rf - - Rf

Abbreviations: aN+, positive lymph node; bLND, lymph node dissection; cOR, odds ratio; d95% CI, 95% confidence interval; eOther, American Indian/AK Native, Asian/ 
Pacific Islander and other races; fSCC, squamous cell cancer.
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grade were significant predictive factors, which were ana-
lysis clinical candidate predictors in the prediction model 
(Figure 4A). We can calculate a risk score for each patient 
using the nomogram.

Good calibration was observed for the probability of 
lymph node metastasis in the training cohort (Figure 4B). 
The favorable calibration of the nomogram was confirmed 
with the validation set (Figure 4C). The nomogram 
showed favorable predictive efficacy, with an AUC of 

0.705 (95% CI, 0.657–0.752) in the training set and 
0.721 (95% CI, 0.664–0.777) in the validation set 
(Figure 4D and E).

The decision curve analysis for the nomogram is 
presented in Figure 5, which indicated that when the 
high-risk threshold for a doctor or a patient is within 
a range from 0.1 to 0.7, the prediction nomogram adds 
more net benefit than intervening either allor no 
patients.

Figure 4 The nomogram for the preoperative prediction of lymph node metastases (A). Calibration curves of the nomogram in the training set (B) and validation set (C). 
Plots (D and E) show the receiver–operator characteristic (AUC) curves of the nomogram in the training and validation sets, respectively.
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Discussion
Due to dysfunction of cardiopulmonary reserve, poor tol-
erance to drug therapy, short natural life span and other 
factors, elderly patients are inclined to accept minimally 
invasive surgery or radiotherapy and chemotherapy. The 
guideline for laryngeal cancer clearly provided that 
patients with advanced classifications must have elective 
LND.4 Owing to the particularity of the elderly population, 
LND means prolonging operation time and increasing 
surgical trauma. There is still a lack of large-scale multi- 
institution retrospective or prospective studies on the effect 
of LND on the survival and prognosis of elderly patients 
with advanced laryngeal cancer. This study was the first to 
explore the significance of LND for elderly patients with 
T3-T4 laryngeal cancer and constructed the first preopera-
tive individualized prediction to evaluate lymph node 
metastasis.

In K–M analysis, the MST of OS in elderly patients 
with T3-T4 laryngeal cancer was more than 30 months, 
and the MST of CSS was more than 50 months, regardless 
of whether LND was performed. This may be related to 
the particularity of the elderly population. It is known to us 
that elderly patients are at greater risk of cardiovascular 
and respiratory diseases.8,9 Besides, due to factors such as 
function degradation and reduced immunity, the natural 
life span of the elderly is relatively short. Therefore, lar-
yngeal cancer is not the most important cause of death in 
elderly patients.10 Unexpectedly, although the prognosis of 

LND patients was better than that of N-LND patients, the 
difference was not statistically significant. It has been 
suggested that prolonged operative times and more inva-
sive procedures will increase surgical complications in 
elderly patients with laryngeal cancer.5,6 In patients with 
advanced laryngeal cancer, greater surgical trauma and 
surgical complications increased the risk of 30-day read-
mission, which was associated with an increase in long- 
term and short-term mortality of patients.11

In summary, it is obvious that not all elderly patients 
with advanced laryngeal cancer will benefit from LND. 
For patients with laryngeal cancer, the more advanced the 
T classification gets, the greater possibility of lymph node 
metastasis there is.12–15 Positive cervical lymph nodes 
have a negative impact on the patient’s prognosis, and 
LND for such patients can improve survival 
significantly.16 Similarly, our study also showed that the 
survival of elderly patients with laryngeal cancer (includ-
ing OS and CSS) with lymph node metastasis was signifi-
cantly inferior to that of patients without metastasis. On 
the contrary, if the clinically over-assessment of lymph 
nodes was performed, LND for patients without lymph 
node metastasis will not bring a better prognosis.17,18

Therefore, whether LND is performed for patients with 
advanced laryngeal cancer depends on the preoperative 
assessment of lymph node metastasis. On multivariable 
logistic regression, tumor site, tumor size and histological 
grade were associated with significantly greater odds of 
lymph nodes metastasis. Consistent with most studies, 
supraglottic cancer was a risk factor for lymph node 
metastasis,15,19,20 whose relative risk of lymph node metas-
tasis was close to 3 times that of glottic cancer. For poorly 
differentiated laryngeal cancer, the possibility of lymph 
node metastasis was significantly higher than that of well- 
differentiated cancer,14,20 and the relative risk of lymph 
node metastasis was twice that of well-differentiated laryn-
geal cancer. In addition, we also found a two-fold increase 
in lymph node metastasis in patients with tumor size >5cm 
compared with those with tumor size <3cm.

In order to better assist the clinical work, we con-
structed and validated a nomogram for the preoperative 
individualized prediction of lymph node metastasis in 
elderly patients with T3-T4 laryngeal cancer. The tumor 
site and tumor size can be easily obtained from the pre-
operative laryngoscope and CT test. Histological grade can 
be obtained through preoperative biopsy. Therefore, we 
recommended that the nomogram integrate tumor site, 
tumor size and histologic grade with satisfactory 

Figure 5 Decision curve analysis for the prediction nomogram.
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discrimination achieved in the primary cohort (C-index, 
0.700), which was then improved in the validation cohort 
(C-index, 0.721).

Our study still had limitations that should be high-
lighted. It was a retrospective analysis based purely on 
SEER database. The incapacity to report physical func-
tion scores, comorbidity and some detailed information 
of the host in SEER, such as lymphocyte count, which 
may influence the treatment and survival. Some variables 
contained “unknown” category bringing statistical bias. 
Furthermore, patients included in our study were treated 
in different medical centers. Therefore, the quality of 
operations and the methods for diagnosing metastatic 
lymph nodes were not unified, which might influence 
the results of our study to some extent. Nevertheless, 
SEER database is an authoritative information source 
affiliated to the National Cancer Institute (NCI), whose 
statistical results are still representative. In the future, 
prospective clinical studies with larger cohorts are 
required to testify its real estimation capacity.

Conclusion
In this study, we found that: 1. The survival of elderly 
patients with T3-T4 laryngeal cancer underwent LND were 
not better than that for N-LND patients; 2. Supraglottis 
cancer, tumor size>5cm and histologic grade 3–4 classifica-
tion were associated with significantly greater odds of lymph 
nodes metastasis; 3. A nomogram was constructed with 
favorable predictive efficacy to facilitate the preoperative 
individualized prediction of lymph node metastasis.
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