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Introduction

Myxofibrosarcoma (MFS) is a rare malignant 
soft tissue sarcoma (STS) subset of the heterog-
enous group of fibrohistiocytic tumors [1] with 
an estimated prevalence of < 0.1/100,000/years 
[2]. It is an aggressive soft tissue malignancy that 
presents with a high recurrence and metastat-
ic rate. It commonly appears in elderly patients 

and in the extremities but can also occur in 
the trunk and head/neck region. Current clini-
cal management for MFS is dependent on charac-
teristics of the malignancy, including depth, size, 
grade, and episodes of previous recurrence [2]. 
MFS always requires surgical resection as part of 
the treatment plan and radiation therapy is gen-
erally supplementary to surgical treatment [3]. 
When compared to other STS, small cohort stud-
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ies have indicated a better disease specific survival 
rate than other sarcoma subtypes [4]. 

As a result of the low prevalence of this disease, 
only small heterogenous cohorts have been previ-
ously reported regarding patient and disease char-
acteristics that impact prognosis. Identifying prog-
nostic characteristics is vital for accurate clinical 
decision making, especially considering the varia-
tion of STSs in clinical behavior and treatment. Tu-
mor grade, depth of invasion, and recurrence have 
all been associated with worse outcomes in the case 
of MFS in pilot clinical studies [4]. However, large 
scale conglomerate data is needed to confirm prog-
nostic characteristics and survival rates in patients 
with this STS. 

To date there have been no large-scale popula-
tion-based studies comparing outcomes, survival 
factors, and prognostic factors of MFS to all STS. 
One large scale population-based study has been 
done to develop a prognostic nomogram on MFS, 
but specific prognostic factors associated with treat-
ment regimens and comparison to the behavior of 
all STS remains unclear [5]. The aim of our study 
was to characterize demographic and tumor charac-
teristics in a large cohort of patients diagnosed with 
appendicular MFS and determine how specific epi-
demiology and survival factors compare to all STS.

Materials and methods 

A retrospective review of patients diagnosed 
with MFS was done in the Surveillance, Epidemi-
ology, and End Results (SEER) database, released 
in April 2021. SEER reports incidence, population, 
and survival data on over 8.2 million patients with 
cancer collected from 18 registries across the na-
tion from the years 1973 to 2020 and is updated an-
nually [6]. For each individual patient with cancer, 
data are collected by SEER regarding demograph-
ics, cancer characteristics, tumor characteristics at 
the time of diagnosis, treatment within 4 months 
of diagnosis, patient survival, and cause of death 
when applicable [7]. SEER data is considered by 
the field to be a complete and vigorous reporting 
system for incidence, prevalence, and treatment re-
sponse of all types of cancer in the United States 
[8]. The 18 registries reported by SEER represent 
28% of the US population collectively and are de-
termined based on their generalizability to total 
population demographics.

Cases from January 2000 to December 2015 
were analyzed to determine a minimum 5-year 
survival rate. Patients from the registry with Inter-
national Classification of Diseases for Oncology, 
3rd Edition (ICD-O-3) code 8811/3 were selected 
for this study. Inclusion criteria included patients 
with tumors in their extremities found histolog-
ically to be MFS. Demographic variables for all 
patients were recorded including age at diagnosis, 
year of diagnosis, gender, race, and length of fol-
low-up. Tumor characteristics were extracted from 
available modifiers and recorded including loca-
tion, tumor laterality, American Joint Committee 
on Cancer (AJCC) stage (8th edition), tumor grade, 
and tumor size. Treatment options included resec-
tion, chemotherapy and radiotherapy were also in-
cluded. Oncological outcomes included presence 
of metastatic disease at diagnosis, overall survival, 
and 5-year survival. For comparison to all soft tis-
sue sarcomas, patients were included with the AYA 
site recode 2008 “Soft Tissue Sarcomas” with exclu-
sion of Kaposi Sarcoma. 

All statistical analysis was performed using 
the statistical software SPSS, version 26. Overall 
and 5-year survival rates were determined for 
the entire series; Kaplan-Meier curves were used 
to analyze overall survival rates. Survival was de-
fined as the time from initial diagnosis to time 
of patient death. Categorical variables includ-
ing age, sex, race/ethnicity, primary tumor site, 
grade, laterality, stage, radiotherapy, chemother-
apy, and metastasis were compared using Pear-
son’s Chi-Square test and Cramer V. Cox regres-
sion analysis was used to determine hazard ratios 
(HRs) that compared the risk of death between 
categorical variables. 

Results 

Appendicular myxofibrosarcoma cohort 
There were 1444 patients with MFS in the ex-

tremities that met the inclusion criteria. The medi-
an age was 62 years (standard deviation (SD), 19) 
with 774 (54%) patients being male and 670 (46%) 
females. Most of the cohort (n = 1009, 70%) was 
non-Hispanic and white. Mean tumor size was 
75 mm (2mm-987mm). The most common tumor 
grade was grade 3 (613, 42.5%) and the most com-
mon stage was stage I (n = 482, 33%). A total of 108 
patients had metastasis on diagnosis (7%). A total 
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of 1,182 patients overall underwent surgical exci-
sion (91%), 723 (50%) had radiation, 125 (9%) had 
chemotherapy, and 95 (7%) had both chemothera-
py and radiation (Tab. 1). 

Overall survival for the entire MFS series was 
79%. Survival at five years was 88%. Age was ob-
served to be a significant factor associated with 
survivorship. Both patients in the 30-70 year old 
age group and those in the 70+ age group had 
an increased risk of death when compared to those 
under 30, with hazard ratio (HR) =3.63 [95% 

confidence interval (CI): 1.33–9.89, p = 0.012] 
for the 30–70 group and HR = 7.49 (95% CI: 
2.75–20.38, p < 0.001) for the 70+ group (Fig. 1). 
Other factors that were associated with lower sur-
vival rates included increased stage at diagnosis 
(HR = 2.13, 95% CI: 1.80–2.51, p < 0.001), high-
er tumor grade (HR = 2.77, 95% CI: 2.10–3.65, 
p < 0.001) and the presence of metastasis at diag-
nosis (HR = 11.06, 95% CI: 7.44–16.45, p < 0.001), 
see Supplementary File — Figure S1 for visual rep-
resentation of HRs. 

Table 1. Characteristics and survival rate of patients with myxofibrosarcoma (MFS)

N (%) Overall survival (%) Cramer V p-value

Age [years] 0.136 < 0.001

< 30 113 (8) 97

30–70 814 (56) 88

> 70 517 (36) 78

Sex 0.031 0.626

Female 670 (46) 86

Male 774 (54) 85

Race and ethnicity 0.020 0.774

Hispanic 163 (11) 84

NHAI/AN 11 (1) 75

NHAPI 119 (8) 85

Non-Hispanic White 1009 (70) 86

Non-Hispanic Black 120 (8) 87

Primary site 0.109 0.004

Upper extremity 485 (34) 89

Lower extremity 937 (65) 84

Grade 0.209 < 0.001

1 187 (13) 96

2 470 (33) 92

3 613 (42.5) 79

Laterality 0.056 0.718

Left 737 (51) 86

Right 691 (48) 85

Midline 16 (1) 85 –

Stage 0.267 0.234

I 483 (33) 87

II 314 (22) 86

III 272 (19) 82

IV 54 (4) 83

Radiotherapy 0.061 0.006

No 723 (50) 88

Yes 718 (50) 84
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Surgical excision was found to decrease the risk 
of death when compared to non-operative treat-
ment at all stages (HR = 0.21, 95% CI: 0.14–0.32, 
p < 0.001). There were no significant differences 
in survival when only radiation was used as (neo)
adjuvant treatment for all stages. Receiving only 
chemotherapy was associated with an increased 
risk of death in patients with tumors diagnosed at 
stage I (HR = 10.76, 95% CI: 2.47–46.86, p = 0.002), 
stage III (HR = 5.47, 95% CI: 1.55–19.29, p = 0.008) 
and stage IV (HR = 2.71, 95% CI: 0.96–7.60, 
p = 0.0059). Receiving both chemotherapy and ra-
diotherapy was associated with an increased risk of 
death in patients with cancers at stage I (HR = 5.690, 
95% CI: 2.63–12.33, p < 0.001) and stage II 
(HR = 3.34, 95% CI: 1.41–7.94, p = 0.006) and in 

all stages combined (HR = 2.39, 95% CI: 1.6–3.57, 
p = 0.012). See Table 1 for full patient demograph-
ics, tumor characteristics, treatment regiments 
and overall survival for each group, and Supple-
mentary File — Figure S1 for a summary of the HRs 
associated with individual variables. 

Soft tissue sarcoma 
vs. myxofibrosarcoma

When comparing all STS to MFS, there was 
an increased likelihood to be diagnosed with MFS 
at older age (MFS = 62 vs. STS 56, p < 0.001). There 
was no difference in sex distribution or anatom-
ic primary site. However, there was a significant-
ly higher proportion of MFS diagnoses made be-
tween 2008–2015 vs. 2000–2007 when compared to 

N (%) Overall survival (%) Cramer V p-value

Chemotherapy 0.193 0.197

No 1319 (91) 86

Yes 125 (9) 82

Radiation and chemotherapy 0.126 < 0.001

No 1349 (93) 86

Yes 95 (7) 82

Metastasis at diagnosis 0.301 < 0.001

No 1333 (84) 88

Yes 108 (7) 67

Surgical excision

Yes 1182(91) 85 0.21 < 0.001

No 117 (9) 70

Table 1. Characteristics and survival rate of patients with myxofibrosarcoma (MFS)

Figure 1. A. New myxofibrosarcoma (MFS) and soft tissue sarcoma (STS) diagnoses made per year for STS (R squared 0.8477, 
Sy.x 26.68, and p < 0.001) and MFS (R squared 0.9696, Sy.x 6.691, p < 0.001); B. Estimated overall survival per diagnosis year 
for STS (R squared 0.4483, Sy.x 8.361, p = 0.0046) and MFS (R squared 0.8075, Sy.x. 2.778, p < 0.001)

A B
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all STS (69.9% of all MFS cases over the 15-year pe-
riod were diagnosed after 2008 vs 53.4% for all STS, 
p < 0.001) (Tab. 2). The incidence of diagnosed cas-
es of MFS and STS rose from 2000 to 2015, with 
MFS rising at a higher rate (1.25% increase annual-
ly compared to 2.59% increase annually, p < 0.001) 
(Fig. 1A). At the same time, overall survival in-
creased for patients diagnosed after 2008 for both 
STS (mean difference 9.4%, p < 0.001) and MFS 
(mean difference 13.2%, p < 0.001) (Fig. 1B). 

Additionally, although there was no significant 
difference between sex of patients diagnosed with 

MFS or STS, there was a significantly increased 
proportion of younger aged patients (< 30) who 
were female and diagnosed with MFS compared 
to STS (49.6% vs. 45.4%, p = 0.011) (Fig. 2A). As 
previously mentioned for MFS, those between 
30–70 had increased risk of death (HR = 3.63, 95% 
CI: 1.33–9.89, p = 0.012) and over for those over 
70 (HR = 7.49, 95% CI: 2.75–20.38, p < 0.001). 
For those with STS, only being over 70 was asso-
ciated with increased risk of death and the HR was 
not as strongly significant (HR = 3.977, 95% CI: 
1.359–10.344, p = 0.017) (Fig. 2B). 

Figure 2. A. Percent of cohort female of each age group with a higher proportion of female patients below the age of 30 
being diagnosed with myxofibrosarcoma (MFS) when compared to all soft tissue sarcoma (STS) (49.6% vs. 45.4%, p = 0.011); 
B. Significant difference in overall survival for different age groups for MFS (97% vs. 88% vs. 75%, p < 0.001) and STS (70.9% 
70% 56.8%, p < 0.001 for < 30 vs. >70 only). See section Soft tissue sarcoma vs. myxofibrosarcoma of the main text for hazard 
ratios

A B

Table 2. Comparison of factors for all soft tissue sarcoma (STS) and myxofibrosarcoma (MFS) from 2000–2015

MFS

N (%)

STS

N(%)
p-value

Age [years]

< 30 113 (7.8) 1645 (13.4) < 0.001

30–70 817 (56.4) 7406 (60.3)

> 70 517 (35.8) 3224 (26.3)

Sex

F 580 (47) 5582 (45.7) 0.524

M 355 (53) 6639 (54.3)

Primary site

Upper 485 (34) 1861 (32.5) 0.645

Lower 937 (65) 3872 (67.5)

Year of diagnosis

2000–2007 439 (30.4) 5718 (46.6) < 0.001

2008–2015 1005 (69.6) 6557 (53.4)
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Discussion 

MFS was found to occur more often in older 
adults when compared to STS with a patient me-
dian age of 62, compared to the median age of STS 
of 56. This is consistent with what has previously 
been reported in smaller studies [9–11]. Age was 
determined to be a significant prognostic factor of 
survival, and patients under 30 were found to have 
a very high survival rate. 

As HR was monitored for death, we found 
groups over 70 years of age to be associated with 
the worst prognosis, with a 53% higher HR than 
STS as a whole. Clinical data has shown high rates 
of local relapse in elderly patients with MFS [4] 
which likely contributes to the worse prognosis in 
this group. Additionally, both the 30–70 age group 
and > 70 age groups were associated with worse 
survival for MFS compared to the > 70 group 
alone for STS. This indicates that even moderate 
increases in age may have significant impact on 
survival outcomes, another contrast with out-
comes for STS. Additionally, we saw a higher pro-
portion of female patients diagnosed with MFS 
under the age of 30 when compared to STS. It has 
been shown that male patients have a worse prog-
nosis for all STS [12]. Thus, the higher proportion 
of young female patients diagnosed with MFS 
could be correlated with the high overall survival 
of this patient group. 

Tumor size at resection, tumor grade, and the pres-
ence of metastasis at diagnosis have all been report-
ed as possible prognostic factors [13, 14]. However, 
as previously noted, past studies have been ham-
pered by inclusion of a broad spectrum of myxoid 
neoplasms. Our study confirmed that high grade 
tumors, higher stages, and presence of metastasis 
at diagnosis were all strongly associated with de-
creased survival. The reported 5-year survival of 
MFS reported in small cohort studies has varied 
widely, from 61% [15] to 82% [16], and overall sur-
vival has previously been reported to be approx-
imately 70% [17, 18, 4] but the reliability of these 
results is impeded due to small sample size, heter-
ogenous treatments, and misdiagnosis of the tumor 
[10, 19]. One recent study which used MFS data 
to develop a prognostic nomogram showed 5-year 
survival of 87.3% similar to our results, although 
this study did not report overall survival and used 
a slightly smaller patient sample [5].

There are several treatment methods since 
the current recommendation is a multidisciplinary 
approach at sarcoma centers [20]. Surgical resection 
is the cornerstone in the treatment of STS and this 
is described as well in patients with MFS. Our study 
confirmed that surgical excision greatly increases 
survival. Previous reports have shown mixed bene-
fits of using chemotherapy and/or radiotherapy for 
MFS [21, 3]. Our study showed no clear evidence 
that survival improves with either of these treat-
ment options, as we observed that chemotherapy 
in stage III and IV patients increased risk of death 
and combined chemo- and radiotherapy increased 
risk of death for those in stages I and II. There are 
significant side effects associated with both che-
mo- and radiotherapy that should be considered. 
One recent study showed treatment of STS with 
neoadjuvant radiotherapy is associated with toxic-
ity such as wound healing complications, fibrosis, 
and lymphedema [22]. Resection and radiation, 
not chemotherapy, is generally not indicated for 
early stages of MFS, but chemotherapy may be uti-
lized for large tumors and areas difficult to fully 
resect such as the head or neck. Difficult to resect 
tumors may leave positive margins, which increase 
the risk of death [23] and may be associated with 
chemotherapy use. 

Our results also showed that the sensitivity of 
MFS to radiotherapy is unclear, given that high-risk 
tumors will typically receive (neo)adjuvant therapy 
in addition to resection [3]. The radiosensitivity of 
MFS has been ambiguous from previous studies as 
local recurrence and survival rates are similar [3, 
16], but more studies need to be done. MFS clin-
ically tends to have lower rates of distant metasta-
sis and higher rates of local recurrence than other 
types of sarcomas [17]. 

Additionally, we observed an overall increase in 
the incidence of both MFS and STS. Other stud-
ies have indicated an increase in overall rates of 
sarcoma, prompting efforts to improve staging 
and increase rates of surgical resection [24, 25]. To 
our knowledge, this is the first study to character-
ize the specific increase in MFS as a subset of STS 
and demonstrate that they are increasing at a slight-
ly higher rate. This could indicate that diagnostic 
accuracy of MFS is improving, as they have his-
torically been a diagnostic challenge both clini-
cally and pathologically [19, 10]. Our results also 
indicated that survival rates for STS and MFS are 
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increasing over time, with MFS survival increas-
ing at a higher rate, consistent with what has been 
shown in the literature for STS [26]. To our knowl-
edge, this is the first large scale population study to 
confirm that survival is increasing for MFS specif-
ically and that it is increasing at a higher rate. This 
could also be associated with greater awareness of 
the condition, earlier detection and surgical exci-
sion, or new treatment options. including intraop-
erative radiotherapy, which has shown to promote 
limb preservation [27].

Limitations of this study include variations in 
data reporting, migrations of patients in and out 
of SEER registry areas, and potential selection 
bias. Potential limitations of the SEER database 
include that SEER data may represent a young-
er and more affluent population than the United 
States in its entirety [8]. Additionally, the SEER 
population tends to have a higher proportion of 
foreign-born individuals and urban populations, 
and over-samples certain racial and ethnic mi-
norities [28]. Another limitation is the lack of in-
formation available in the SEER database related 
to surgical margins. Resection margins have been 
shown to be an independent factor for overall 
survival in STS, and this was not controlled for 
in our analysis [29] [30]. Additional limitations 
are present due to the heterogenous nature of STS 
and historically challenging pathology classifica-
tion [31]. Limitations also exist related to impre-
cisions in the coding system and eligibility criteria 
used by SEER. We consider these acceptable lim-
itations as the coding system impacts both study 
arms and the large sample size available from 
the SEER database minimizes the impact of mis-
classifications. 

Conclusion 

This analysis of the SEER database contrib-
utes to the breadth and scope of prognostic data 
available for clinical decision making in pa-
tients diagnosed with MFS. MFS are rare tumors 
and have historically only been investigated in 
small groups and studies performed at single in-
stitutions. The results of this large-scale analysis 
provided accurate and generalizable data about 
5-year and overall survival rates for MFS. While 
general survival trends and overall features of 
MFS have been described in prior studies, no 

large-scale analysis with comparison to all STS has 
been available. It is important to monitor changes 
in patient demographics, outcomes, and prognos-
tic factors for rare malignancies and see how they 
compare to well characterized conditions to help 
optimize detection strategies and modify treat-
ment algorithms.

Ethics approval and consent to participate
All patient identifiers are removed from the SEER 
database; consequently, studies using the SEER da-
tabase are exempt from Institutional Review Board 
approval.

Consent for publication 
Not applicable,

Availability of data and materials
The datasets used and/or analyzed during the cur-
rent study are available from the corresponding au-
thor on reasonable request.

Conflict of interests
The author(s) declared no potential conflicts of 
interest with respect to the research, authorship, 
and/or publication of this article.

Funding
The author(s) received no financial support for 
the research, authorship, and/or publication of this 
article.

Authors’ contributions
All authors contributed to the study design, data 
collection, data analysis, and reporting for this man-
uscript. All authors have read and approved the fi-
nal submitted manuscript.

References

1. Stadler FJ, Scott GA, Brown MD. Malignant fibrous tumors. 
Semin Cutan Med Surg. 1998; 17(2): 141–152, doi: 10.1016/
s1085-5629(98)80007-2, indexed in Pubmed: 9669607.

2. Merck C, Angervall L, Kindblom LG, et al. Myxofibrosar-
coma. A malignant soft tissue tumor of fibroblastic-his-
tiocytic origin. A clinicopathologic and prognostic study 
of 110 cases using multivariate analysis. Acta Pathol 
Microbiol Immunol Scand Suppl. 1983; 282: 1–40, indexed 
in Pubmed: 6444190.

3. Teurneau H, Engellau J, Ghanei I, et al. High Recur-
rence Rate of Myxofibrosarcoma: The Effect of Radio-
therapy Is Not Clear. Sarcoma. 2019; 2019: 8517371, 
doi: 10.1155/2019/8517371, indexed in Pubmed: 31662702.

http://dx.doi.org/10.1016/s1085-5629(98)80007-2
http://dx.doi.org/10.1016/s1085-5629(98)80007-2
https://www.ncbi.nlm.nih.gov/pubmed/9669607
https://www.ncbi.nlm.nih.gov/pubmed/6444190
http://dx.doi.org/10.1155/2019/8517371
https://www.ncbi.nlm.nih.gov/pubmed/31662702


Reports of Practical Oncology and Radiotherapy 2023, vol. 28, no. 6

https://journals.viamedica.pl/rpor718

4. Sanfilippo R, Miceli R, Grosso F, et al. Myxofibrosarcoma: 
prognostic factors and survival in a series of patients 
treated at a single institution. Ann Surg Oncol. 2011; 18(3): 
720–725, doi:  10.1245/s10434-010-1341-4, indexed in 
Pubmed: 20878245.

5. Cao S, Li J, Zhang J, et al. Development and validation 
of a prognostic nomogram for predicting the overall 
survival of myxofibrosarcoma patients: a large pop-
ulation-based study. Transl Cancer Res. 2021; 10(2): 
923–937, doi: 10.21037/tcr-20-2588, indexed in Pubmed: 
35116421.

6. National Cancer Institute. Surveillance, Epidemiology, 
and End Results (SEER) program.  https://seer.cancer.
gov/ (31.07.2021).

7. Gloeckler Ries LA, Reichman ME, Lewis DR, et al. Cancer 
survival and incidence from the Surveillance, Epidemiolo-
gy, and End Results (SEER) program. Oncologist. 2003; 8(6): 
541–552, doi: 10.1634/theoncologist.8-6-541, indexed in 
Pubmed: 14657533.

8. Warren J, Klabunde C, Schrag D, et al. Overview of 
the SEER-Medicare Data. Medical Care. 2002; 40(Suppl): 
IV-3–IV-18, doi: 10.1097/00005650-200208001-00002.

9. Mentzel T, Calonje E, Wadden C, et al. Myxofibrosarcoma. 
Clinicopathologic analysis of 75 cases with emphasis 
on the low-grade variant. Am J Surg Pathol. 1996; 20(4): 
391–405, doi:  10.1097/00000478-199604000-00001, 
indexed in Pubmed: 8604805.

10. Clarke LE, Zhang PJ, Crawford GH, et al. Myxofibrosar-
coma in the skin. J Cutan Pathol. 2008; 35(10): 935–940, 
doi:  10.1111/j.1600-0560.2007.00922.x, indexed in 
Pubmed: 18494817.

11. Fujimura T, Okuyama R, Terui T, et al. Myxofibrosarcoma 
(myxoid malignant fibrous histiocytoma) showing cutane-
ous presentation: report of two cases. J Cutan Pathol. 2005; 
32(7): 512–515, doi:  10.1111/j.0303-6987.2005.00368.x, 
indexed in Pubmed: 16008697.

12. Patel SJ, Pappoppula L, Guddati AK. Analysis of Trends in 
Race and Gender Disparities in Incidence-Based Mortality 
in Patients Diagnosed with Soft Tissue Sarcomas from 2000 
to 2016. Int J Gen Med. 2021; 14: 3787–3791, doi: 10.2147/
IJGM.S296309, indexed in Pubmed: 34335045.

13. Lin CN, Chou SC, Li CF, et al. Prognostic factors of myx-
ofibrosarcomas: implications of margin status, tumor 
necrosis, and mitotic rate on survival. J Surg Oncol. 
2006; 93(4): 294–303, doi: 10.1002/jso.20425, indexed in 
Pubmed: 16496357.

14. Weiss SW, Enzinger FM. Myxoid variant of malignant 
fibrous histiocytoma. Cancer. 1977; 39(4): 1672–1685, 
doi:  10.1002/1097-0142(197704)39:4<1672::aid-cn-
cr2820390442>3.0.co;2-c, indexed in Pubmed: 192434.

15. Vasileios KA, Eward WC, Brigman BE. Surgical treatment 
and prognosis in patients with high-grade soft tissue 
malignant fibrous histiocytoma of the extremities. Arch 
Orthop Trauma Surg. 2012; 132(7): 955–961, doi: 10.1007/
s00402-012-1510-y, indexed in Pubmed: 22487849.

16. Look Hong NJ, Hornicek FJ, Raskin KA, et al. Prognostic 
factors and outcomes of patients with myxofibrosarcoma. 
Ann Surg Oncol. 2013; 20(1): 80–86, doi: 10.1245/s10434-
012-2572-3, indexed in Pubmed: 22890594.

17. Gronchi A, Lo Vullo S, Colombo C, et al. Extremity soft 
tissue sarcoma in a series of patients treated at a single in-
stitution: local control directly impacts survival. Ann Surg. 

2010; 251(3): 506–511, doi: 10.1097/SLA.0b013e3181cf-
87fa, indexed in Pubmed: 20130465.

18. Haglund KE, Raut CP, Nascimento AF, et al. Recurrence 
patterns and survival for patients with intermedi-
ate- and high-grade myxofibrosarcoma. Int J Radiat 
Oncol Biol Phys. 2012; 82(1): 361–367, doi:  10.1016/j.
ijrobp.2010.08.042, indexed in Pubmed: 20951504.

19. Castronovo C, Arrese JE, Quatresooz P, et al. Myxofibro-
sarcoma: a diagnostic pitfall. Rare Tumors. 2013; 5(2): 
60–61, doi:  10.4081/rt.2013.e15, indexed in Pubmed: 
23888215.

20. Autism and Developmental Disabilities Monitoring 
Network Surveillance Year 2008 Principal Investigators, 
Centers for Disease Control and Prevention. Prevalence 
of autism spectrum disorders — Autism and Develop-
mental Disabilities Monitoring Network, 14 sites, United 
States, 2008. MMWR Surveill Summ. 2012; 61(3): 1–19, 
doi: 22456193.

21. Mutter RW, Singer S, Zhang Z, et al. The enigma of 
myxofibrosarcoma of the extremity. Cancer. 2012; 
118(2): 518–527, doi:  10.1002/cncr.26296, indexed in 
Pubmed: 21717447.

22. González-Viguera J, Reynés-Llompart G, Lozano A. Out-
comes and computed tomography radiomic features 
extraction in soft tissue sarcomas treated with neoadju-
vant radiation therapy. Rep Pract Oncol Radiother. 2021; 
26(5): 804–813, doi: 10.5603/RPOR.a2021.0092, indexed 
in Pubmed: 34760315.

23. Novais EN, Demiralp B, Alderete J, et al. Do surgical 
margin and local recurrence influence survival in soft 
tissue sarcomas? Clin Orthop Relat Res. 2010; 468(11): 
3003–3011, doi: 10.1007/s11999-010-1471-9, indexed in 
Pubmed: 20645035.

24. Gage MM, Nagarajan N, Ruck JM, et al. Sarcomas in the Unit-
ed States: Recent trends and a call for improved staging. 
Oncotarget. 2019; 10(25): 2462–2474, doi:  10.18632/
oncotarget.26809, indexed in Pubmed: 31069009.

25. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA 
Cancer J Clin. 2018; 68(1): 7–30, doi: 10.3322/caac.21442, 
indexed in Pubmed: 29313949.

26. Jacobs AJ, Michels R, Stein J, et al. Improvement in 
Overall Survival from Extremity Soft Tissue Sarcoma 
over Twenty Years. Sarcoma. 2015; 2015: 279601, 
doi: 10.1155/2015/279601, indexed in Pubmed: 25821397.

27. Hanna SA, Munhoz RR, de Freitas Perina AL, et al. Surgical 
resection, intraoperative radiotherapy and immediate 
plastic reconstruction: A good option for the treatment 
of distal extremity soft tissue sarcomas. Rep Pract 
Oncol Radiother. 2020; 25(6): 919–926, doi: 10.1016/j.
rpor.2020.09.008, indexed in Pubmed: 33088227.

28. Duggan MA, Anderson WF, Altekruse S, et al. The Surveil-
lance, Epidemiology, and End Results (SEER) Program 
and Pathology: Toward Strengthening the Critical Rela-
tionship. Am J Surg Pathol. 2016; 40(12): e94–e9e102, 
doi:  10.1097/PAS.0000000000000749, indexed in 
Pubmed: 27740970.

29. Montero A, Nuñez M, Hernando O, et al. Retroperito-
neal soft-tissue sarcomas: Radiotherapy experience 
from a tertiary cancer center and review of current 
evidence. Rep Pract Oncol Radiother. 2020; 25(4): 
643–655, doi:  10.1016/j.rpor.2020.05.006, indexed in 
Pubmed: 32565743.

http://dx.doi.org/10.1245/s10434-010-1341-4
https://www.ncbi.nlm.nih.gov/pubmed/20878245
http://dx.doi.org/10.21037/tcr-20-2588
https://www.ncbi.nlm.nih.gov/pubmed/35116421
https://seer.cancer.gov/
https://seer.cancer.gov/
http://dx.doi.org/10.1634/theoncologist.8-6-541
https://www.ncbi.nlm.nih.gov/pubmed/14657533
http://dx.doi.org/10.1097/00005650-200208001-00002
http://dx.doi.org/10.1097/00000478-199604000-00001
https://www.ncbi.nlm.nih.gov/pubmed/8604805
http://dx.doi.org/10.1111/j.1600-0560.2007.00922.x
https://www.ncbi.nlm.nih.gov/pubmed/18494817
http://dx.doi.org/10.1111/j.0303-6987.2005.00368.x
https://www.ncbi.nlm.nih.gov/pubmed/16008697
http://dx.doi.org/10.2147/IJGM.S296309
http://dx.doi.org/10.2147/IJGM.S296309
https://www.ncbi.nlm.nih.gov/pubmed/34335045
http://dx.doi.org/10.1002/jso.20425
https://www.ncbi.nlm.nih.gov/pubmed/16496357
http://dx.doi.org/10.1002/1097-0142(197704)39:4%3C1672::aid-cncr2820390442%3E3.0.co;2-c
http://dx.doi.org/10.1002/1097-0142(197704)39:4%3C1672::aid-cncr2820390442%3E3.0.co;2-c
https://www.ncbi.nlm.nih.gov/pubmed/192434
http://dx.doi.org/10.1007/s00402-012-1510-y
http://dx.doi.org/10.1007/s00402-012-1510-y
https://www.ncbi.nlm.nih.gov/pubmed/22487849
http://dx.doi.org/10.1245/s10434-012-2572-3
http://dx.doi.org/10.1245/s10434-012-2572-3
https://www.ncbi.nlm.nih.gov/pubmed/22890594
http://dx.doi.org/10.1097/SLA.0b013e3181cf87fa
http://dx.doi.org/10.1097/SLA.0b013e3181cf87fa
https://www.ncbi.nlm.nih.gov/pubmed/20130465
http://dx.doi.org/10.1016/j.ijrobp.2010.08.042
http://dx.doi.org/10.1016/j.ijrobp.2010.08.042
https://www.ncbi.nlm.nih.gov/pubmed/20951504
http://dx.doi.org/10.4081/rt.2013.e15
https://www.ncbi.nlm.nih.gov/pubmed/23888215
http://dx.doi.org/22456193
http://dx.doi.org/10.1002/cncr.26296
https://www.ncbi.nlm.nih.gov/pubmed/21717447
http://dx.doi.org/10.5603/RPOR.a2021.0092
https://www.ncbi.nlm.nih.gov/pubmed/34760315
http://dx.doi.org/10.1007/s11999-010-1471-9
https://www.ncbi.nlm.nih.gov/pubmed/20645035
http://dx.doi.org/10.18632/oncotarget.26809
http://dx.doi.org/10.18632/oncotarget.26809
https://www.ncbi.nlm.nih.gov/pubmed/31069009
http://dx.doi.org/10.3322/caac.21442
https://www.ncbi.nlm.nih.gov/pubmed/29313949
http://dx.doi.org/10.1155/2015/279601
https://www.ncbi.nlm.nih.gov/pubmed/25821397
http://dx.doi.org/10.1016/j.rpor.2020.09.008
http://dx.doi.org/10.1016/j.rpor.2020.09.008
https://www.ncbi.nlm.nih.gov/pubmed/33088227
http://dx.doi.org/10.1097/PAS.0000000000000749
https://www.ncbi.nlm.nih.gov/pubmed/27740970
http://dx.doi.org/10.1016/j.rpor.2020.05.006
https://www.ncbi.nlm.nih.gov/pubmed/32565743


Victoria Dahl et al. Epidemiology and survival factors of appendicular MFS

719https://journals.viamedica.pl/rpor

30. Kainhofer V, Smolle MA, Szkandera J, et al. The width 
of resection margins influences local recurrence in soft 
tissue sarcoma patients. Eur J Surg Oncol. 2016; 42(6): 
899–906, doi:  10.1016/j.ejso.2016.03.026, indexed in 
Pubmed: 27107792.

31. Smolle MA, Andreou D, Tunn PU, et al. Diagnosis 
and treatment of soft-tissue sarcomas of the extremi-
ties and trunk. EFORT Open Rev. 2017; 2(10): 421–431, 
doi: 10.1302/2058-5241.2.170005, indexed in Pubmed: 
29209518.

http://dx.doi.org/10.1016/j.ejso.2016.03.026
https://www.ncbi.nlm.nih.gov/pubmed/27107792
http://dx.doi.org/10.1302/2058-5241.2.170005
https://www.ncbi.nlm.nih.gov/pubmed/29209518

