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Abstract
Purpose  Carcinosarcoma, also known as Spindle Cell Carcinoma (SpCC), is a rare type of malignant tumor. Generally, 
this type of pathology occurs in the urogenital tract, the gastrointestinal tract, respiratory tract and mammary gland; in the 
larynx, SpCC represents only 2–3% of all malignancies. Due to its rarity, there is currently no generally acceptable treatment 
guideline for this disease. The aim of this study was to systematically review the literature of SpCC of larynx and report 
epidemiologic, clinicopathologic and main therapeutic approaches for this entity.
Methods  A systematic literature review was performed using MEDLINE, EMBASE, PubMed and Scopus databases. For this 
review, the results were extrapolated in the period between January 1990 to September 2020. Data extraction was performed 
using a standard registry database. The clinical and pathological staging were recalculated according to the Eight Edition of 
AJCC Cancer Staging Manual and statistical analyses were performed using SPSS Version 25.0.
Results  A total of 111 patients affected by laryngeal carcinosarcoma were included. From our review arises that surgery 
is the main treatment for primary laryngeal carcinosarcoma. In this way, various techniques such as minimally invasive 
laryngoscopy excision, laser CO2 cordectomy, partial laryngectomy (vertical and horizontal) and total laryngectomy. The 
role of radiotherapy is still controversial. The overall survival (OS) for T1 stage tumor at 5 years of follow-up is 82.9%, the 
OS for T2 and T3 tumor is 74% and 73.4%. The OS at 5 years of follow-up is 91.7% for supraglottic tumor, 69.3% for glottic 
tumor and 50% for transglottic site. Subglottic site is described in only 2 cases [12–13], so the OS at 5 years is not statisti-
cally significant. The 5-year overall survival in patients without lymph nodes involvement (N0) is 90.2%, 66.7% and 50%, 
respectively, for N1 and N2 lesions.
Conclusion  Primary laryngeal carcinosarcoma is a very rare malignancy. There are no clear guidelines in the management 
but in the literature, surgery is described as the best modality of therapy; radiation only can be a reasonable alternative with 
controversial efficacy. The most important prognostic factor is the nodal metastasis.
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Introduction

Carcinosarcoma, also known as Spindle Cell Carcinoma 
(SpCC), is a rare type of malignant tumor. It is an unusual 
form which consists of elongated (spindle) epithelial (car-
cinomatous) and mesenchymal (sarcomatous) components, 

which made the tumor biphasic [1, 2]. This is an uncommon 
phenomenon arising from an unclear etiology. For these rea-
sons, different terms have been used to describe it, such as 
carcinosarcoma, pseudosarcoma, sarcomatoid carcinoma, 
pleomorphic carcinoma and spindle cell carcinoma [3]. Gen-
erally, this type of pathology occurs in the urogenital tract, 
the gastrointestinal tract, respiratory tract and mammary 
gland [4]. The most involved sites of head and neck area are 
the parotid and the submandibular gland [5]. In the larynx, 
SpCC represents only 2–3% of all malignancies [6]; the most 
common site is the glottic region followed by supraglottic 
region. Laryngeal SpCCs are predominantly in middle-aged 
to elderly men and have a strong association with tobacco 
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and alcohol use [3]. The most frequent symptoms at the 
presentation are dysphonia, hoarseness and rarely dyspnea, 
when arising in subglottic site. Macroscopically, the major-
ity of cases appear as exophytic and polypoid mass arising 
from one of the true vocal folds or from anterior commissure 
[7]. Due to its rarity, there is currently no generally accept-
able treatment guideline for this disease. The aim of this 
study was to systematically review the literature of SpCC of 
larynx and report epidemiologic, clinicopathologic and main 
therapeutic approaches for this rare entity.

Materials and methods

Literature search strategy

Following the Preferred Reporting Items for Systematic and 
Meta-Analyses (PRISMA) guidelines, a systematic literature 
review was performed using MEDLINE, EMBASE, PubMed 
and Scopus databases. The search strategy was conducted 
using combinations of the following terms: carcinosarcoma 
OR spindle cell carcinoma OR sarcomatoid carcinoma OR 
collision tumor OR pseudosarcoma AND larynx.

Study selection

For this review, the results were extrapolated in the period 
between January 1990 and September 2020. All the clinical 
series and case reports included a reported abstract avail-
able in English language, cancer site and staging, treatment 
options, oncological outcome and follow-up on individual 
patients. We excluded articles with lacking information 
regarding stage of tumor, therapy, outcome and time of 
follow-up.

Title and abstract were watchfully examined by two 
authors (A.C and A.G) independently, and disagreements 
were resolved by a discussion with a third author (M.R).

Data extraction

The full text of the included studies was reviewed and data 
extraction was performed using a standard registry database. 
Epidemiologic and clinicopathologic data, registered in each 
case, included age, sex, clinical features, location, stage, type 
of surgical intervention, neoadjuvant or adjuvant treatment, 
recurrence, metastasis and survival. The clinical and path-
ological staging were recalculated according to the Eight 
Edition of AJCC Cancer Staging Manual [8]. All statistical 
analyses were performed using SPSS Version 25.0 (IBM 
Corp, Armonk, NY).

Study quality

The levels of evidence according to the standards by Wasser-
man et al. [9] of the included articles were scored as follows: 
level I: randomized controlled trials; level II: prospective 
study with internal control group; level III: retrospective 
study with internal control group; level IV: case series 
without an internal control group; and level V: consensus or 
expert opinion without critical appraisal.

Results

Search results

The search algorithm and review results are outlined in 
Fig. 1.

The initial search found 132 studies on the MEDLINE 
database, EMBASE, Scopus and the Cochrane Library data-
bases. The removal of duplicates identified 119 publications. 
All the 119 papers were screened in title and abstract, and 81 
manuscripts were reviewed in full text. Of these, 29 studies 
met the inclusion criteria, while the remaining 52 studies 
were excluded. The included studies were published in peer-
reviewed journals without an internal control group with 
level IV of evidence and retrospective study with an inter-
nal control group with level III of evidence. No randomized 
controlled trials were identified.

Data synthesis and analysis

The included studies are heterogeneous, so a formal meta-
analysis could not be appropriately performed. The data col-
lected from each study were transcribed in a tabular form. A 
total of 111 patients affected by laryngeal carcinosarcoma 
were included. In Table 1 are summarized the larynx site of 
origin, the TNM and the AJCC stage for each case. In all 
the cases, TNM and staging of disease were recalculated 
according to the Eight Edition of AJCC Cancer Staging 
Manual [8].

The strategy therapy approach is resumed in Table 2 and 
in Table 3, there is the status of each patient at the end of 
follow-up.

Discussion

In the literature, most publications on carcinosarcoma of 
the larynx are case reports and just some case series. Pre-
vious publication reported that the majority of patients 
with laryngeal carcinosarcoma are male (93%), the ratio of 
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men to women is 11:2 and the median age at presentation 
varies from 58 to 65.6 years [10, 11]. In this review, we 
confirmed this data: the male represents 91% of all cases 
and the M:F ratio is approximately 10:1. Furthermore, we 
noticed that there is a wide age range for laryngeal carcino-
sarcoma (24–81 years) and the median age of presentation is 
62.1 years, similarly the most common squamous laryngeal 
cancer [12]. The major risk factors described for laryngeal 
carcinosarcoma are the alcohol addiction, smoking, and radi-
ation exposure [13, 14]. In this review, we found 69 smok-
ing patients, 3 non-smoking patients and for 39 patients this 
information is not reported. Regarding the alcoholic use, we 
found 10 alcoholic patients, 9 non-alcoholic patients and in 
91 patients this information is not reported.

In previous work, it was reported that approximately from 
50 to 90% of these patients had a history of smoking and 
drinking [10].

Due to the rarity of the disease, in the literature, there 
are a small number of cases described in the head and neck 
with a mix of primary sites and stages (oral cavity, larynx, 
and paranasal sinuses). For these reasons, there is not a clear 
consensus in the management and the treatment paradigm, 
as for conventional squamous cell carcinomas, is surgery, 
radiotherapy (RT) or a combination of both [3]. From our 

Fig. 1   Preferred Reporting 
Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 
diagram followed in this review. 
The diagram shows the informa-
tion flow through the different 
phases of the review and illus-
trates the number of records that 
were identified and included

Table 1   Laryngeal site of 
origin and TNM stage of each 
patients. The stage of disease 
is according to AJCC Eight 
Edition

Site tumor
 Glottis 85
 Supraglottis 19
 Subglottis 4
 Transglottis 3

T stage
 T1 53
 T2 33
 T3 24
 T4 1

N stage
 N0 103
 N1 3
 N2 4
 N3 1

M stage
 M0 111
 M1 0

AJCC stage
 Stage 1 53
 Stage 1 31
 Stage 3 21
 Stage 4 6
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review arises that surgery is the main treatment for primary 
laryngeal carcinosarcoma. In this way, various techniques 
such as minimally invasive laryngoscopy excision, laser 
CO2 cordectomy, partial laryngectomy (vertical and hori-
zontal) and total laryngectomy. The role of radiotherapy is 
still controversial. In the study by Zhang et al. [5], radiother-
apy is not recommended for the exclusive treatment of this 
type of tumor. In contrast, another study by Ballo et al. [15] 
suggested that radiation therapy can be used as a single treat-
ment and can effectively treat carcinosarcoma. Typically, 
mesenchymal tumor cells are described as not sensitive to 
radiation and surgical treatment is preferred due to previ-
ously reported higher rates of local recurrence with RT [16, 
17]. In this review, the chemotherapy treatment has never 

been administrated to any patient either as a single treatment 
modality or in combination with surgery or radiotherapy.

A previous study published by Thompson et al. [11] pro-
posed that the negative factors associated with poor prog-
nosis of laryngeal carcinosarcoma patients include tumor T 
stage, tumor location, vocal cord movement and history of 
head and neck radiation therapy. According to this work, we 
analyzed the influence of some factors on the prognosis, in 
particular the extension of primary tumor (T stage), lymph 
nodes metastasis (N stage) and the location of tumor.

About the influence of T stage, we performed a 
Kaplan–Meier survival curve (Fig. 2). The overall survival 
(OS) for T1 stage tumor at 5 years of follow-up is 82.9%, 
the OS for T2 and T3 tumor is 74% and 734%. Probably the 
similar prognosis for this T2 and T3 stage is secondary to an 
aggressive surgical approach for T3 cancer.

The overall survival outcomes of similarly staged con-
ventional squamous cell carcinoma of the larynx at 5 years 
for stage I is 84%, versus 82.9% for the same stage of SpCC 
emerged from this review. For other stages (II–IV), the 
5-year overall survival rates were 74% for sarcomatoid 
tumors versus 51% for squamous cell carcinomas [3, 18].

In the literature, the lymph node metastasis were not very 
common for SpCC but, according to some authors, there is 
the tendency to metastasize to the opposite side of the neck. 
In fact, in our review, we found the nodal involvement in 
8/111 total patients. In Fig. 3 is represented a Kaplan–Meier 
survival curve according to the presence of metastasis in cer-
vical lymph nodes. We found that the 5-year overall survival 
in patients without lymph nodes involvement (N0) is 90.2%, 
66.7% and 50%, respectively, for N1 and N2 lesions. The N3 
stage is reported in only one case [19], so the OS survival is 
not statistically significant. According to this survival analy-
sis, it is clear the importance of regional metastasis.

The location site of the tumor is another important prog-
nostic factor described in the literature. The Kaplan–Meier 
survival curve is reported in Fig. 4. The OS at 5 years of 
follow-up is 91.7% for supraglottic tumor and 69.3% for 
glottic tumor. The subglottic site is described in only 2 cases 
[13–20], so the OS at 5 years is not statistically significant. 
Very interesting is the OS for the transglottic tumor; for this 
site, the OS is 50%, extremely worse than the other subsite 
of larynx.

Conclusion

Primary laryngeal carcinosarcoma is a very rare malig-
nancy. It can present at an early age and diagnosis is pos-
sible in the early stages. There are no clear guidelines in the 

Table 2   Main therapeutic approach described in studies considered in 
this review

Surgery on T
 Laser cordectomy 10
 Endoscopic excision 18
 OPHL 12
 Vertical partial laryngectomy 10
 Total laryngectomy 29
 No surgery 30

Surgery on N
 Monolateral neck dissection 6
 Bilateral neck dissection 22
 No neck dissection 81

Adjuvant therapy
 Adjuvant CT 0
 Adjuvant RT 17
 Adjuvant CT + RT 0
 No adjuvant therapy 94

Neoadjuvant therapy
 Neoadjuvant RT 1
 Neoadjuvant CT 0
 Neoadjuvant CT + RT 0
 No neoadjuvant therapy 110

Other therapy
 Exclusive RT 30
 Exclusive CT 0
 Exclusive CT + RT 0

Table 3   Follow-up of each patient included in this review

No evidence of disease (NED) 87 (78.3%)
Died for other cause (DOC) 7 (6.3%)
Died of disease (DOD) 17 (15.4%)
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management but in the literature, surgery is described as the 
best modality of therapy; radiation only can be a reasonable 
alternative with controversial efficacy. The most important 

prognostic factor is the nodal metastasis. The main charac-
teristics of this type of tumor are the tendency to metastasize 
to the other side of the neck.

Fig. 2   Overall survival (OS) of 
the patients affected by laryn-
geal Spindle Cell Carcinoma 
according to different T stages 
of the lesion

Fig. 3   Overall survival (OS) of 
the patients affected by laryn-
geal Spindle Cell Carcinoma 
according to different N stages 
of lymph nodes metastasis



	 European Archives of Oto-Rhino-Laryngology

1 3

Author contributions  A.C.: substantial contributions to the concep-
tion and design of the work; examined title and abstract; analysis, and 
interpretation of data; revising the work; final approval of the ver-
sion to be published; agreement to be accountable for all aspects of 
the work. A.G: substantial contributions to the conception and design 
of the work; examined title and abstract; acquisition, analysis, and 
interpretation of data; revising the work; final approval of the version 
to be published; agreement to be accountable for all aspects of the 
work. A.G: substantial contributions to the conception and design of 
the work; acquisition, analysis, and interpretation of data; revising the 
work; final approval of the version to be published; agreement to be 
accountable for all aspects of the work. F.C: substantial contributions 
to the conception and design of the work; acquisition, analysis, and 
interpretation of data; revising the work; final approval of the version to 
be published; agreement to be accountable for all aspects of the work. 
F.Z.: drafting of the manuscript and revising it for important intel-
lectual content; final approval of the version to be published; agree-
ment to be accountable for all aspects of the work. M.R: drafting of 
the manuscript and revising it for important intellectual content; final 
approval of the version to be published; agreement to be accountable 
for all aspects of the work. A.M: drafting of the manuscript and revis-
ing it for important intellectual content; final approval of the version 
to be published; agreement to be accountable for all aspects of the 
work. M.d.V: substantial contributions to the conception and design 
of the work; acquisition, analysis, and interpretation of data; revising 
the work; final approval of the version to be published; agreement to 
be accountable for all aspects of the work.

Funding  Open access funding provided by Università degli Studi di 
Roma La Sapienza within the CRUI-CARE Agreement.

Declarations 

Conflict of interests  The authors declare no potential conflicts of inter-
est with respect to the research, authorship, and/or publication of this 
article.

Ethics statement  All the investigations detailed in the manuscript have 
been conducted in accordance with the Declaration of Helsinki and its 
later amendments or comparable ethical standards.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Su HH, Chu ST, Hou YY, Chang KP, Chen CJ (2006) Spindle 
cell carcinoma of the oral cavity and oropharynx: factor affecting 
outcome. J Chinese Med Assoc 69(10):478–483

	 2.	 Luna-Ortiz K, Mosqueda-Taylor A (2006) Supracricoid partial 
laryngectomy as a primary treatment for carcinosarcoma of the 
larynx. Ear Nose Throat J 85:337–341

	 3.	 Gamez ME, Jeans E, Hinni ML, Moore E, Young G, Ma D et al 
(2018) Outcomes and patterns of failure of sarcomatoid carci-
noma of the larynx: The Mayo Clinic experience. Laryngoscope 
128:373–377

	 4.	 Suzuki S, Hanata K, Toyoma S, Nanjo H, Saito H, Iikawa N et al 
(2016) Carcinosarcoma of the larynx consisting of squamous cell 
carcinoma and inflammatory myofibroblastic tumor components. 
Auris Nasus Larynx 43:460–463

	 5.	 Staffieri C, Marioni G, Ferraro SM, Marino F, Staffieri A (2007) 
Carcinosarcoma de novo of the parotid gland. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endodontol 104(2):e35–40

	 6.	 Thompson LDR, Wieneke JA, Miettinen M, Heffner DK (2002) 
Spindle cell (sarcomatoid) carcinomas of the larynx: A clinico-
pathologic study of 187 cases. Am J Surg Pathol 26:153–170

Fig. 4   Overall survival (OS) of 
the patients affected by laryn-
geal Spindle Cell Carcinoma 
stratified to different sites of 
origin of the cancer

http://creativecommons.org/licenses/by/4.0/


European Archives of Oto-Rhino-Laryngology	

1 3

	 7.	 Bostanci A, Ozbilim G, Turhan M (2015) Spindle cell carcinoma 
of the larynx: a confusing diagnosis for the pathologist and clini-
cian. Case Rep Otolaryngol 2015:1–4

	 8.	 Edition E (2018) 8th AJCC Cancer Staging Form Supplement 
6-2018 update. AJCC Cancer Staging Manual, 8th Ed 192–194

	 9.	 Wasserman JM, Wynn R, Bash TS, Rosenfeld RM (2006) Levels 
of evidence in otolaryngology journals. Otolaryngol Head Neck 
Surg 134:717–723

	10.	 Zhang Y, Huang Z, Gross N, Fang J, Chen X, Chen X, Hou L, 
Li P, Li G, Zhong Q (2019) Multimodality treatment options and 
outcomes of laryngeal carcinosarcoma: a clinical analysis of a 
rare tumor from a single hospital. Biomed Res Int 2019:1754675. 
https://​doi.​org/​10.​1155/​2019/​17546​75

	11.	 Thompson LD, Wieneke JA, Miettinen M, Heffner DK (2002) 
Spindle cell (sarcomatoid) carcinomas of the larynx: a clinico-
pathologic study of 187 cases. Am J Surg Pathol 26(2):153–170. 
https://​doi.​org/​10.​1097/​00000​478-​20020​2000-​00002

	12.	 De Virgilio A, Greco A, Bussu F, Gallo A, Rosati D, Kim SH, 
Wang CC, Conte M, Pagliuca G, De Vincentiis M (2016) Salvage 
total laryngectomy after conservation laryngeal surgery for recur-
rent laryngeal squamous cell carcinoma. Acta Otorhinolaryngol 
Ital 36(5):373–380. https://​doi.​org/​10.​14639/​0392-​100X-​749

	13.	 Olsen KD, Lewis JE, Suman VJ (1997) Spindle cell carcinoma 
of the larynx and hypopharynx. Otolaryngol Head Neck Surg 
116(1):47–52. https://​doi.​org/​10.​1016/​s0194-​5998(97)​70351-6

	14.	 Zhang M, Zhao LM, Li XM, Zhou L, Lin L, Wang SY (2013) True 
carcinosarcoma of the larynx. J Laryngol Otol 127(1):100–103. 
https://​doi.​org/​10.​1017/​S0022​21511​20028​5X

	15.	 Ballo MT, Garden AS, El-Naggar AK, Gillenwater AM, Mor-
rison WH, Goepfert H, Ang KK (1998) Radiation therapy for 
early stage (T1–T2) sarcomatoid carcinoma of true vocal cords: 
outcomes and patterns of failure. Laryngoscope 108(5):760–763. 
https://​doi.​org/​10.​1097/​00005​537-​19980​5000-​00024

	16.	 Davies DG (1969) Fibrosarcoma and pseudosarcoma of the lar-
ynx. J Laryngol Otol 83:423–434

	17.	 Lambert PR, Ward PH, Berci G (1980) Pseudosarcoma of the 
larynx: a comprehensive analysis. Arch Otolaryngol 106:700–708

	18.	 Forastiere AA, Zhang Q, Weber RS et al (2013) Long-term results 
of RTOG 91–11: a comparison of three nonsurgical treatment 
strategies to preserve the larynx in patients with locally advanced 
larynx cancer. J Clin Oncol 31:845–852

	19.	 Klijanienko J, Vielh P, Duvillard P, Luboinski B (1992) True car-
cinosarcoma of the larynx. J Laryngol Otol 106(1):58–60. https://​
doi.​org/​10.​1017/​s0022​21510​01186​26

	20.	 Lassaletta L, Alonso S, Granell J, Ballestín C, Serrano A, Alvarez-
Vincent JJ (1998) Synchronous glottic granular cell tumor and 
subglottic spindle cell carcinoma. Arch Otolaryngol Head Neck 
Surg 124(9):1031–1034. https://​doi.​org/​10.​1001/​archo​tol.​124.9.​
1031

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1155/2019/1754675
https://doi.org/10.1097/00000478-200202000-00002
https://doi.org/10.14639/0392-100X-749
https://doi.org/10.1016/s0194-5998(97)70351-6
https://doi.org/10.1017/S002221511200285X
https://doi.org/10.1097/00005537-199805000-00024
https://doi.org/10.1017/s0022215100118626
https://doi.org/10.1017/s0022215100118626
https://doi.org/10.1001/archotol.124.9.1031
https://doi.org/10.1001/archotol.124.9.1031

	Carcinosarcomas of the larynx: systematic review of the literature of a rare nosologic entity
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Literature search strategy
	Study selection
	Data extraction
	Study quality

	Results
	Search results
	Data synthesis and analysis

	Discussion
	Conclusion
	References




