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Background: Laryngeal sarcoma is an extremely rare malignant tumor of larynx and usually reported as
case reports or small series. At present, there is no research based on big data about the prognostic factors
affecting laryngeal sarcoma. Our study aimed to investigate the prognostic survival factors of laryngeal
sarcoma and develop a comprehensive nomogram for predicting the survival of laryngeal sarcoma.
Methods: Data were obtained from the Surveillance, Epidemiology, and End Results (SEER) database to
find patients diagnosed with laryngeal sarcoma from 1998 to 2016. The data were obtained using SEER
Stat 8.3.5 software, collated, and analyzed by Excel 2016 software and SPSS (v25.0). Kaplan-Meier curves
were used for survival analysis. The variables obtained by univariate analysis were introduced into the Cox
proportional hazard model for multivariate analysis. The risk factors affecting the prognosis of laryngeal
sarcoma were obtained (P<0.05 indicated statistical significance). The independent prognostic factors of
laryngeal sarcoma were integrated and used to construct a nomogram.

Results: A total of 381 patients with laryngeal sarcoma were included. The median age of diagnosis was
67 years. The proportion of patients who had received surgical treatment was 62.73%, while 22.31% of
patients had received no surgery. The 1-, 3-, 5-, and 10-year survival rates were 87%, 76%, 61%, and 45%,
respectively. The median survival time was 102.35 months. Univariate analysis showed that increased age,
primary site, pathology, pathological grade, and surgical treatment were significantly correlated with patient
survival time and were risk factors for the patients' prognosis. Race, gender, and even lymph node metastasis
were not significantly correlated with patient prognosis. The risk factors obtained from the univariate
analysis were incorporated into the Cox risk model for multivariate analysis, the independent risk factors for
prognosis of patients were: age (HR 1.569, 95% CI: 1.358-1.813, P<0.005), pathology (HR 0.834, 95% CI:
0.734-0.948, P<0.005), pathological grade (HR 1.433, 95% CI: 1.164-1.764, P<0.001), surgical treatment
(HR 0.778, 95% CI: 0.696-0.870, P<0.000), primary site was excluded (P=0.092). We included all the risk
factors from the multi-factor analysis to construct a nomogram, and the C-index value was 0.73, indicating
that it was well-calibrated in the medium and long term.

Conclusions: Laryngeal sarcoma is a rare malignant tumor of the larynx, which most often affects people
between the ages of 50 and 79 and males. Our study shows that age, pathology, pathological grade, surgical
treatment may be the risk factors for patients’ prognosis. Based on this, we constructed a nomogram model

with a prediction accuracy of 73% that could help clinicians make decisions on an individual basis.
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Introduction

Primary sarcoma of the larynx is rare, less than 1% of all
larynx malignancies comprising less than 1% of laryngeal
neoplasms in adults (1,2). Laryngeal sarcoma can arise
from bone, cartilage, muscle, lipomatous, neuronal, and
connective tissue, and is most commonly seen in the form
of laryngeal chondrosarcoma(3-6). Other sarcomas are
scarce and usually reported as case reports or small series
(3-8). The diagnosis of laryngeal sarcoma mainly depends
on pathology. The prognosis of laryngeal sarcoma may
differ vastly due to the anatomical location, pathology, age,
gender, and physical condition of the patient. However, due
to the small number of cases and the lack of evaluation of
the clinicopathological features of patients with laryngeal
sarcoma, there is no standard protocol for the treatment
of this rare disease, and no specific analysis of prognostic
factors associated with laryngeal sarcoma (9).

Since 1973, the US National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
database has recorded the incidence rate, treatment
methods, case number, and prognosis of cancer patients
in some US states. Data of 381 patients with laryngeal
sarcoma between 1998 and 2016 were collected from the
SEER database. These data were then analyzed to explore
the risk factors and prognostic factors of laryngeal sarcoma,
and a nomogram to predict the survival risk of patients
with laryngeal sarcoma was constructed, to guide clinical
treatment and prognosis.

Methods
Data collection

The data of patients who were diagnosed with laryngeal
sarcoma between 1998 and 2016 were obtained from the
SEER database by SEER Stat software (The Surveillance,
Epidemiology, and End Results program institute
SEER*State software, version 8.3.5). Since any information
in the SEER database does not require explicit consent
from the patients, our study was not subject to the ethical
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approval requirements of the institutional review board.

Patient screening

The inclusion criteria for this study were as follows. (I)
Patients with a pathological diagnosis of laryngeal sarcoma
from 1998 to 2016. (II) Pathological findings supported the
patient’s diagnosis; (III) the patient was diagnosed with a
primary tumor with no distant transfer; (VI) age at diagnosis
>18; and (V) follow-up information including diagnosis of
age, race, gender, pathology, pathological grade, primary
site, lymph node metastasis, surgical treatment, and other
clinical information was available. Patients who met any
of the following criteria were excluded from the study: (I)
unknown demographic information, including diagnostic
age, gender, and race; (II) unknown clinical information,
including primary site, pathology, and pathological grade;
(III) unknown surgical treatment; (IV) unknown survival
time; (V) Unknown vital status; or (VI) multiple primary
tumors. A total of 381 patients with laryngeal sarcoma who
met the criteria were screened and collected.

Statistical methods

The database data was obtained by SEER Stat 8.3.5
software, sorted by Excel 2016 software, and analyzed by
SPSS (v25.0). The Kaplan-Meier curve was drawn for
survival analysis. The variables obtained from the univariate
analysis were introduced into the Cox proportional hazards
model for multivariate analysis, to determine the risk factors
affecting the prognosis of laryngeal sarcoma. Statistical
significance was considered to exist when P<0.05.

Results

A total of 381 patients diagnosed with laryngeal sarcoma
were included in the study. Most of the patients were white
(85.83%) and male (82.15%). The majority (75.58%) were
aged between 50 and 80 years old, with a median age of
67 years old (range, 20 to 85+ years). The primary site of
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most tumors was in the glottis (41.99%), followed by the
laryngeal cartilage (24.93%). The most common pathology
was carcinosarcoma (54.59%); and the second was
chondrosarcoma (32.55%). Most patients presented with
pathological grades III (42.52%) and II (22.31%) at the time
of diagnosis. In most cases, metastatic lymph nodes were
present (85.30%). In terms of treatment, the proportion of
patients who had received surgical treatment was 62.73%,
while 22.31% of patients had received no surgery, and
14.96% of patients had only undergone tissue biopsy. The
specific circumstances are shown in Table 1.

Univariate analysis of prognostic factors

According to the survival rate statistics, 381 patients with
laryngeal sarcoma were included in the study. The median
age of diagnosis was 67 years, and the median survival time
was 102.35 months. The 1-, 3-, 5-, and 10-year survival
rates of laryngeal sarcoma were 87%, 76%, 61%, and 45%,
respectively. The mortality rate within one year is 13%.
Age (1'=40.49, P<0.005), primary site (x’=29.30, P<0.005),
pathology (’=32.74, P<0.001), pathological grade (’=29.70,
P<0.005), and surgical treatment (y’=31.5, P<0.001) were
significantly correlated with patient survival time.

The survival status of laryngeal sarcoma patients in five
age groups was inversely proportional, and was better for
patients under 50 years of age (mean survival: 97.08 months,
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95% CI: 76.16-118.00 months). Prognosis was not optimistic
for patients older than 80 years of age (mean survival:
34.62 months, 95% CI: 26.05-43.19 months) (Figure I).

The survival time of different primary sites varied.
Patients with laryngeal cartilage had the longest survival
time, and patients with overlapping lesions of laryngeal
sarcoma had the shortest. The group with the tumor
originating in cartilage (mean survival: 83.73 months,
95% CI: 72.46-94.99 months) had statistical difference
with the other groups (glottic vs. subglottic vs. overlapping
vs. other; mean survival: 57.60 vs. 52.35 vs. 32.08 vs.
40.92 months; 95% CI: 49.01-66.19 vs. 33.89-70.81 vs.
10.61-53.55 vs. 21.97-59.88 months, P<0.05) except the
supraglottic group (mean survival: 52.35 months, 95% CI:
33.89-70.81 months) (Figure 2).

The patients with chondrosarcoma pathology had the
best prognosis (mean survival: 77.75 months, 95% CI:
68.07-87.43 months). The mean survival time of patients
with carcinosarcoma was the shortest of the five pathologies
(mean survival: 49.42 months, 95% CI: 42.42-56.42 months).
There was a statistical difference in the survival rate between
chondrosarcoma and carcinosarcoma (P<0.001), but
none between other pathology types (other sarcomas vs.
liposarcoma vs. myosarcoma; mean survival: 57.42 vs. 57.25 ws.
71.67 months; 95% CI: 32.50-82.35 vs. 13.61-100.89 vs.
33.26-110.07 months) (Figure 3).

The pathological grade I group had the best prognosis

Table 1 Clinicopathologic characteristics and Chi-square test of laryngeal sarcoma

Number of cases

Independent risk factors

Average survival

Single-factor analysis
95% CI (month)

n % (month) 2 P

Age, years 40.49 <0.005

<50 38 9.97 97.08 76.16-118.00

50-59 78 20.48 57.19-84.81

60-69 111 29.14 59.03 48.71-69.34

70-79 99 25.98 53.16 43.53-62.79

>80 55 14.43 34.62 26.05-43.19

Overall 381 100 60.23 54.67-65.78
Race 4.49 0.106

Black 42 11.02 44.24 27.25-61.23

White 327 85.83 63.36 57.32-69.39

Other 12 3.15 30.91 18.15-43.68

Overall 381 100 60.23 54.67-65.78

Table 1 (continued)
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Table 1 (continued)

Independent risk factors :lumber o casi/so Averz;c];znstlr.l];vival 95% CI (month) Sl;gle—factor ana;ySIS
Gender 2.35 0.126
Female 68 17.85 68.54 54.25- 82.83
Male 313 82.15 58.42 52.40-64.44
Overall 381 100 60.23 54.67-65.78
Primary site 29.3 <0.005
Glottic 160 41.99 57.6 49.01-66.19
Subglottic 23 6.04 48.05 34.39-61.70
Supraglottic 65 17.06 52.35 33.89-70.81
Overlapping 12 3.15 32.08 10.61-53.55
Cartilage 95 24.93 83.73 72.46-94.99
Other 26 6.83 40.92 21.97-59.88
Overall 381 100 60.23 54.67-65.78
Pathology 32.74 <0.001
Carcinosarcoma 208 54.59 49.42 42.42-56.42
Other sarcomas 26 6.83 57.42 32.50-82.35
Liposarcoma 8 2.09 57.25 13.61-100.89
Myosarcoma 15 3.94 71.67 33.26-110.07
Chondrosarcoma 124 32.55 77.75 68.07-87.43
Overall 381 100 60.23 54.67-65.78
Pathological grade 29.7 <0.005
| 70 18.37 83.31 70.82-95.81
Il 85 22.31 77.71 64.39-91.02
M 162 42.52 46.81 39.30-54.31
1\ 64 16.8 45.72 33.06-58.38
Overall 381 100 60.23 54.67-65.78
Lymph nodes 0.04 0.834
Negative 56 14.7 62.52 48.32-76.71
Positive 325 85.3 59.83 53.77-65.89
Overall 381 100 60.23 54.67-65.78
Surgical treatment 315 <0.001
No surgery 85 22.31 45.13 34.23-56.03
Radical 92 2415 52.23 41.77-62.68
Part 50 13.12 70.68 55.17-86.19
Minimally invasive 97 25.46 73.32 61.27-85.37
Biopsy 57 14.96 64.19 49.56-78.82
Overall 381 100 60.23 54.67-65.78
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Figure 1 Kaplan-Meier survival curves of age.
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Figure 2 Kaplan-Meier survival curves of the primary site.
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Figure 3 Kaplan-Meier survival curves of pathology.

(mean survival: 83.31 months, 95% CI: 70.82-95.81 months)
was the best, followed by the grade II group (mean survival:
77.71 months, 95% CI: 64.39-91.02 months). Most patients
had been diagnosed with grade III (proportion: 42.52%,
mean survival: 46.81 months, 95% CI: 39.30-54.31 months).
Patients in grade IV had the worst prognosis (mean survival:
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Figure 5 Kaplan-Meier survival curves of surgical treatment.

45.72 months, 95% CI: 33.06-58.38 months) (Figure 4).
There was no statistical difference in prognosis between
those patients who had received radical surgery, part surgery,
and biopsy (radical surgery mean survival: 52.23 months,
95% CI: 41.77-62.68 months, part surgery mean survival:
70.68 months, 95% CI: 55.17-86.19 months, biopsy mean
survival: 64.19 months, 95% CI: 49.56-78.82 months).
However, a significant statistical difference was found
between patients who had not received surgery and those
who had undergone minimally invasive surgery (no surgery
mean survival: 45.13 months, 95% CI: 34.23-56.03 months;
minimally invasive surgery mean survival: 73.32 months,

95% CI: 61.27-85.37 months, P=0.01) (Figure 5).

Report on negative results

This study was based on survival analysis of 381 real
events. Differences in survival based on race (x’=4.49,
P=0.106), gender (x’=2.35, P=0.126), and, especially lymph
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node metastasis (x’=0.04, P=0.834) were small and had no
statistical difference.

Multivariate analysis prognostic factors

The factors obtained by univariate analysis were introduced
into the Cox proportional hazards model for multivariate
analysis. Age (HR: 1.599, 95% CI: 1.389-1.841), pathology
(HR: 0.834, 95% CI: 0.734-0.948), pathological grade (HR:
1.693, 95% CI: 1.417-2.022), and surgical treatment (HR:
0.674, 95% CI: 0.575-0.790) were found to be independent
risk factors affecting the survival of patients with laryngeal
sarcoma (1able 2).

Prediction model nomogram development and verification

A nomogram was constructed based on the results of
multivariate analyses and the accelerated failure time model.
A weighted total score calculated from each variable was

Table 2 Cox regression analysis of independent risk factors

Gu et al. A prognostic nomogram for laryngeal sarcoma

used to estimate the 1-, 3-; 5-and 10-year overall survival
prediction (Figure 6). The nomogram was internally
validated by discrimination and calibration methods.
C-index was calculated as 0.73, which showed the excellent
discrimination ability of the nomogram. The calibration
plots showed a correlation between observed OS and
nomogram-predicted OS (Figure 7).

Discussion
Epidemiological characteristics of laryngeal sarcoma

Sarcoma is a malignant tumor of mesoderm tissue, and
laryngeal sarcoma is an extremely rare malignant tumor
of the larynx, it accounts for only a small fraction of
malignancies of the head and neck (far less than 1%) (1,2).
Laryngeal sarcoma mostly occurs in adults, in the age
range from 50 to 79 years and has a significantly higher
incidence in males than in females (3,10). Previous studies
suggested that alcohol addiction, smoking, and radiation
exposure are more likely the major risk factors for laryngeal
sarcoma (11,12). The symptoms are related to the primary
site and adjacent structures of the tumor, and patients

Independent risk factors HR 95% ClI P ) )
often experience hoarseness at the first stage, dyspnea,
Age 1.569  1.358-1.813  0.000 and even suffocation at an advanced stage. If the tumor
Pathology 0.834  0.734-0.948  0.005 penetrates the lower pharynx or esophageal entrance,
Pathological grade 1433  1.164-1.764 0.001 pharyngeal discomfort, and even dysphagia may occur (10).
E i inati f the 1 T RI
Surgical treatment 0.778  0.696-0.870  0.000 ndoscopic examination of the larynx, CT, or M
examination can effectively evaluate the tumor size and
Primary site 1.098  0.985-1.224  0.092 invasion range. B-ultrasound is sensitive to the detection
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Figure 6 A nomogram for predicting the 1-, 3-, 5- and 10-year OS of laryngeal sarcoma.
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Figure 7 Nomogram model calibration curves.

of metastatic lymph nodes in the neck, and the PET test
is often used to detect distant metastases. Earlier literature
has reported that only 10-12% of patients with soft tissue
sarcoma of the head and neck have cervical lymph node
metastasis (13). However, in this study, 325 of the 381 cases
(accounting for as much as 85.3%) were accompanied by
lymph node metastasis. Diagnosis of laryngeal sarcoma
requires histopathological examination, including HE
staining, light microscopy, and immunohistochemical
examination, to find the types of sarcomas (13). It should
be emphasized that the pathological diagnosis of sarcoma
needs to be approached with caution; the tumor tissue needs
to be completely removed and multiple examinations need
to be carried out. Typical pathological morphology and
dependable immunohistochemical detection are needed,
which should be combined with strict evaluation criteria to
avoid misdiagnosis and missed diagnosis. Because laryngeal
sarcoma is more rare, there is no standard treatment for
this rare disease. Currently, surgery is the main treatment
for primary laryngeal sarcoma. However, there are many
pathological types of primary laryngeal sarcoma, whether
radiotherapy and chemotherapy is an optional treatment is
still controversial (9,12)

Laryngeal carcinosarcoma, also known as laryngeal
spindle cell carcinoma or sarcomatoid cancer, is an extremely
rare malignant tumor of the larynx. It represents only 2-3%
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of throat cancers, and the majority (about 93%) of patients
are male (4,12,14). Studies suggested that alcohol addiction,
smoking, and radiation exposure are more than likely the
significant risk factors for laryngeal carcinosarcoma, and
approximately 87% and 48% of these patients had a history
of smoking and drinking, respectively (5,12). The most
common site of primary laryngeal carcinosarcoma is the
vocal cord, and so most patients experience hoarseness,
and, at the advanced stage, some patients present with
shortness of breath as the primary symptom. The associated
symptoms included foreign body sensation in the throat,
sore throat, and neck masses (4,12). There are epithelial
cancer (adenocarcinoma or squamous cell carcinoma) and
sarcoma (striated muscle, bone, cartilage, or fibrous, etc.) in
the lesions of carcinosarcoma (13,14). The main treatment
of carcinosarcoma is surgical resection. Currently, whether
radiotherapy is an optional treatment for primary laryngeal
carcinosarcoma is still controversial (12,15). Cao et al. (16)
reported that tumor size, age, gender, and pathological grade
are related to the prognosis of laryngeal carcinosarcoma.
In our study, the 5-year survival rate of carcinosarcoma
was 59%, and the median survival time was 76.95 months.
The survival rate of patients with carcinosarcoma between
no surgery and minimally invasive surgery had a statistical
difference (P=0.046).

Chondrosarcoma is the most common mesenchymal
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tumor in the larynx, accounting for 0.007-2% of all
laryngeal malignancies (3,17). Chondrosarcoma of the
larynx is most often seen between the ages of 50 and
79 years and predominantly affects males. It usually
originates from cricoid cartilage and the tumors are
commonly found at the posterior lamina of cricoid cartilage
(18,19). The symptoms last for a long time, and range from
being tolerable in nature to dyspnea (4,19). The tumors
grow slowly and are less invasive than other areas, and
can stay in local infiltration for many years. Therefore,
it is necessary to pay close attention to CT examinations
for vocal cord paralysis of unknown cause. About 80% of
laryngeal chondrosarcoma has calcifications that can be seen
on CT (20). Pathologically, chondrosarcoma is classified into
grades I, II, and III based on mitotic rate, cellularity, and
nuclear size. Two histological variants have been described:
clear cell, and undifferentiated, which is associated with
worse prognosis (21). Based on most chondrosarcomas
are low or intermediate grade (>95%) (22) conservative
surgery is recommended as the initial treatment, and the
treatment should be individualized based on the size and
location of the lesion as well as the general conditions and
age of the patient. Radical treatment is recommended for
high-grade (17) and large, invasive tumors (23) for which
conservative surgery would destabilize the cricoid ring (24).
Radiotherapy is reserved for extensive lesions, inoperable
cases, and recurrence (25). The prognosis is favorable with
a specific disease survival at 1, 5, and 10 years of 97.7%,
91.4%, and 81.8%; the corresponding survival rates in our
patients were 99%, 82%, and 72%. Despite the high rates
of survival, local recurrence rates can reach up to 40% (17),
and so regular review is needed after the surgery.

Laryngeal liposarcoma is rare, and only 8 cases were
included in our study (24,26,27). It often occurs in men aged
40 to 60 years. The majority of laryngeal liposarcoma (75%)
is supraglottic (26). Liposarcoma has four histopathological
subtypes: well-differentiated, myxoid/round cell,
dedifferentiated, and pleomorphic. Its tissue morphology
is very similar to lipoma and can be distinguished by
multicellular, nuclear atypical, infiltrating, and adipocytes.
At the same time, positive staining with MDM?2 and CDK4
is suggestive of liposarcoma (28). Liposarcoma of the head
and neck is usually a low-grade tumor, but it can behave
aggressively locally and recur (26,28). It is often diagnosed
as liposarcoma after multiple relapses. So, treatment
comprising thorough surgical removal, and radiotherapy
after surgery should not be taken generally (26). Zhu
reported that the overall prognosis was excellent, with 5-year
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survival up to 100 % (7). However, the 5-year survival rate
of laryngeal liposarcoma was only 64% in our study. This
rate can be attributed to significant differences in survival
rates because of the small number of cases enrolled in each
study and the differences in age, pathological grade, and
surgical treatment of the cases.

Myosarcoma includes leiomyosarcoma and
rhabdomyosarcoma, with the former being more common.
In this article, 11 of the 15 myosarcoma cases are
leiomyosarcoma. Laryngeal leiomyosarcoma is mostly seen
in adults, and there is a male predominance. It can occur
in any part of the larynx, but supraglottic lesions are more
often reported (29). Positive immunohistochemical staining
with smooth muscle actin (SMA), h-caldesmon, muscle-
specific actin (MSA) is used in the diagnosis (30). Surgery is
the primary treatment for laryngeal leiomyosarcoma (31).
Surgery performed with wide surgical margins, and
tumor-free margins provide the best prognosis (32,33).
In the recurrence or residual disease, radiotherapy is an
adjuvant therapeutic modality, and chemotherapy may
also have a limited role (34); Rhabdomyosarcoma has
pleomorphic, acinar, embryonic, and grape-like histological
characteristics, some scholars believe that the latter type is
embryonic. Younger people are embryonic, and older people
are mostly polymorphic (35). Histological characteristics
are streaks or cytoplasmic myoglobin positive found in the
cytoplasm of tumor cells (36). The primary treatment is
surgical resection. The survival rate has increased markedly,
owing to the improvement of adjuvant radiotherapy and
chemotherapy (37,38). In children with localized disease,
the 5-year survival with current multimodality treatment
protocols exceeds 70% (37,38).

Other sarcomas of the larynx include fibrosarcoma,
which is composed of fibroblasts arranged in fibrous
bundles, fusiform, and nucleus in an oval shape (39). A pure
fibrosarcoma is epithelial, and various mesenchymal tumor
markers are negative, except for Vimentin (40). The primary
treatment method is surgical resection with proper marginal
tissue. The roles of chemotherapy and radiotherapy are
not clear. The 5-year survival rates for highly differentiated
and poorly differentiated fibrosarcoma are 50% and 5%,
respectively (41). Laryngeal synovial sarcoma is more
common in young men (42,43). The histological feature
is bidirectional differentiation of the tumor; that is, both
spindle cell sarcoma-like and adenoid-like components
lining epithelial cells (44). Radical surgical resection with a
negative margin is the preferred treatment. Neck dissection
is not recommended because the tumors do not involve the
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lymph nodes. When the tumor involves the surgical margin,
adjuvant radiotherapy, or chemotherapy can be given, and
the radiotherapy is effective (42,44). Disease recurrence
is a significant problem, with up to 45% of patients. The
2-, 5-, and 10-year DSS rates are 97%, 79% and 68%
respectively (45,46); Angiosarcoma originates from the
endothelium, has a nodular appearance, and is rich in blood
vessels, or has an unclear boundary. A few tumors are solid,
and the cells are spindle-shaped, like other sarcomas. The
symptoms of angiosarcoma are not visible; it progresses
rapidly and has high malignancy, often accompanied by
hematogenous metastases. Surgery is the primary treatment,
and radiotherapy can be added (47); malignant fibrous
histiocytoma (MFH) subtypes are polymorphic, fibrous, giant
cell, myxoid and inflammatory, and hemangioma-like. The
prominent feature of MFH is the radial arrangement of the
car. Masson, PTAH, and Mesh dyeing can help to find MFH.

Surgical treatment is the primary treatment method. The
margin of the tumor is appropriately removed, but neck
dissection is not recommended. Tumors are not sensitive
to radiotherapy and chemotherapy (48,49); osteosarcoma
is the smallest of laryngeal sarcoma (50,51) that occur in
older men, and radiotherapy may be one of the causes (52).
Imaging examination shows that the tumor is a soft tissue
mass with invasive and destructive growth accompanied by
calcification, which can also be an expansive lesion. The
appearance of the tumor is polyp-like, and the texture is
solid. The histological characteristics of osteosarcoma are
that the tumor cells directly produce bone-like tissue or
non-lamellar bone (12,53). Osteosarcoma has a high degree
of malignancy, which can spread blood in the early stage
and often metastasize to the lung (54). Radical resection is
the first choice. Radiation alone is not enough, and adjuvant
chemotherapy can be used (41). The 5-year survival rate is
less than 50%, and the cut margin is an important indicator
affecting the prognosis (55).

To sum up, the pathology of laryngeal sarcoma is
important because it encompasses a broad range of
types and with a wide differential diagnosis of sarcomas.
Because the larynx is an inaccessible anatomic site, small
fragmented surgical biopsies or crushed tissue may reveal
little diagnostic tissue that sometimes results in diagnostic
problems. A correct histologic diagnosis, classification, and
grade of laryngeal sarcoma are vital important clinically. It
has an impact on the prognosis of patients and the choice
of treatment modalities by clinicians; for example, what
kind of surgery should be done and whether it should be
adjuvant to chemoradiation. For early laryngeal sarcoma,
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partial laryngectomy is an option, and keeping laryngeal
function can improve the quality of life of patients.
Minimally invasive surgical treatment has the advantages
of less damage and fast recovery and has been increasingly
accepted. Advanced laryngeal resection is recommended
to avoid tumor recurrence. For early-stage laryngeal
chondrosarcoma, conservative surgery is recommended (22).
Liposarcoma should be completely removed to prevent
recurrence (26). Synovial sarcoma (42,44), carcinosarcoma
(12,15), osteosarcoma, and MFH (48,49) should be
resected, to ensure clean margins. Meanwhile synovial
sarcoma and MFH are not recommended to be treated with
cervical lymph node dissection (42-44,48,49). Radiotherapy
and chemotherapy have a certain effect on advanced
laryngeal chondrosarcoma (24,25), osteosarcoma (55),
leiomyosarcoma (37,38), angiosarcoma (47), and
synovial sarcoma (42,44), and the margins are not clean.
However, the effect they have on fibrosarcoma (50) and
carcinosarcoma (12,15) is not clear. Radiotherapy is not
recommended for treating MFH and liposarcoma (48,49).

Prognostic factors affecting laryngeal sarcoma

This study showed that among the explored risk factors,
only the age, pathology pathological grade, and surgical
treatment had a statistical impact on the prognosis of
patients. A prognostic nomogram based on this was
developed, which could be used to predict the probability of
survival assessment (56). It is worth noting that the effect of
lymph node metastasis on survival of laryngeal sarcoma was
not statistically significant, which was clinically different
from laryngeal cancer (57). Each influencing factor was
scored, and each score was added to obtain a total score,
according to the contribution degree of each influencing
factor to the outcome variable in the model. Finally,
the predicted value of the individual outcome event was
calculated by a function conversion relationship between the
total score and the probability of occurrence of the event.
Based on the nomogram, we know that age has the most
significant effect on the survival time of patients. As the age
increased, the score was assigned a higher value, and the
worse prognosis the patient had; the scores of pathological
grade III and IV were significantly higher than those of
grade I and II. Our nomogram found that the higher
the pathological grade, the worse the prognosis is; this is
consistent with literature reports (16). Regarding surgical
treatments, the data summarized in this article found that
those who had not undergone surgery had the highest
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score, and those who had received minimally invasive
surgery had the lowest score; the survival rate between
them was statistically significant (P<0.05). This may
suggest that the treatment of laryngeal sarcoma should be
based on surgery (2), primarily minimally invasive surgery
should be paid more attention and adopted. However, we
also found that patients who had received radical surgery
also had higher scores. Considering that the patients who
had undergone this type of surgery had advanced tumors,
their prognosis was still poor, even with radical surgery;
Patients with different pathology had different scores
and prognosis. Chondrosarcoma had the lowest score,
and liposarcoma and myosarcoma scored slightly higher
than the others. This result is different from the earlier
statistical results of clinicopathological characteristics and
other studies (7,37,38). The small number of cases enrolled
in each study and the differences in age, pathological
grade, and surgical treatment of the cases may have led to
this result. We will continue to follow up on the data and
update the research, reduce the errors, and obtain more
correct statistics. In a clinical context, four prognostic
factors scores of age, pathology, pathological grade, and
surgical method of a specific case are added together, the
percentage corresponding to the total score is the estimated
survival rate, so the nomogram can be used to predict
patient prognosis in the future. The accuracy of the partial
prediction model is better than that of the TNM staging
system (58,59), which can help clinicians better determine
patient status and help doctors make appropriate treatment
strategies to improve treatment efficiency.

Insufficient and limited

Although the laryngeal sarcoma sample size of this report
has been the largest so far and establishes a reliable
nomogram for prediction, there are still several deficiencies
that should be considered when interpreting our results.
First, we excluded some patients because of the lack of
data on relevant variables, including ethnicity, primary
site, pathological grade, surgery, etc. Some subgroups had
a small sample size, and part of the follow-up data was
seriously missing. For example, there were only 8 and 15
patients with liposarcoma and myosarcoma. This disparity
may have caused a deviation in the nomogram. Second, the
SEER database does not record genetic factors and some
interventions, including family history, genomic status,
weight, and smoking, which may improve the predictive
power of the nomogram. Third, although chemotherapy,
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radiotherapy, and targeted therapy are documented in the
SEER database, it is not recommended for the construction
of nomogram due to the incompleteness of the data and
the bias caused by the patient’s willingness to treat. Fourth,
a nomogram is subject to retrospective limitations on data
collection, so prospective cohort studies must validate it
before it can be used in clinical practice (60).
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