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abstract

PURPOSE Sarcomas are a heterogeneous group of cancers classified as rare cancers and are often poorly
characterized. In Brazil, little is known about the adult sarcoma burden and patients’ clinical pathways.

MATERIALS AND METHODS We analyzed data from the Brazilian Hospital–Based Cancer Registries System,
which encompasses the entire country. The histologic criteria included sarcomas according to the International
Classification of Diseases for Oncology, 3rd edition. All cases were histology-based. No central pathology review
was performed. Patients , 18 years old were excluded. The variables were analyzed according to the center
type, hospital patient volume (. 70 patients/year for 3 consecutive years), and geographical region. The results
were based on valid data, and the missing values were reported.

RESULTS From 2000 to 2017, a total of 312 units and 49,878 cases were identified. Missing data proportion was
stable. Soft tissue sarcomas were predominant, followed by bone sarcomas and gastrointestinal stromal tumors.
The Southeast concentrated on the largest number of patients (51%), of high-complexity centers (CACONs;
52%), and of patients treated at CACONs (56.9%). In all regions, the majority of patients had localized disease at
diagnosis. The proportion of patients starting their treatment within 60 days from diagnosis at CACONwas 59.3%
and 62.3% at others. Ten hospitals achieved the established threshold for high-volume center, of which seven
were CACON.

CONCLUSION This article highlights the need for further research on the profile of patients with sarcoma in Brazil
and the importance of providing them a more effective diagnostic and therapeutic approach. This initiative is
critical not just for planning treatment strategies but also to allocate medical resources and to improve quality of
care and sarcoma patients outcomes.
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INTRODUCTION

Sarcomas are a heterogeneous group of cancers
arising from soft tissues and bone. They are classified
as rare cancers, as their annual incidence is , 6 per
100,000 people, accounting for, 2% of all adult solid
tumors.1-3 Bone sarcoma (BS) and soft tissue sarcoma
(STS) include about 100 different pathologic entities,
as described in the 2020 WHO Classification of
Tumours—Soft Tissue and Bone Tumours, many of
which are ultrarare (incidence , 1 per million).4,5

Because of their rarity, sarcomas are often poorly
characterized with regard to their epidemiology, biol-
ogy, natural history, prognostic and predictive factors,
and sensitivity to standard treatment, which pose
challenges for diagnosis and clinical decision making.

The broad consensus suggests referring and managing
patients with sarcoma in reference centers with a high
yearly volume of new cases. Collaborative networks with

very specific expertise and a multidisciplinary approach
also improve patient outcomes6-11 and are fundamental
to promote clinical and translational research.5,12 Co-
operation should also be a motto when it comes to data
registration. In Europe, the RARECARE and thereafter
RARECAREnet projects were funded by the European
Commission to provide a definition and, more impor-
tantly, to identify the burden in terms of incidence,
prevalence, and survival of low-incidence cancers, in-
cluding sarcomas.3 These projects combined data from
more than 90 population-based cancer registries and
were instrumental to motivate actions around the world
to improve health services organization and research
methodology in rare cancers.13

In Brazil, as in many other low- and middle-income
countries, information about sarcomas at the national
level is poor. Every 3 years, the Brazilian National
Cancer Institute (INCA) reports incidence estimates on
the basis of data from 27 Population-Based Cancer
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Registries, integrating information from 321 Hospital Cancer
databases. Sarcoma data are computed as other topogra-
phies in a mixed group with other low-incidence cancers.14

In practice, specific data about rare cancers come from
hospital-based registries. This modality is useful for moni-
toring and evaluating the quality of care but has some
limitations: institution databases are not homogenous, the
population covered is limited to the hospital area, and there is
the possibility of double registry for the same case, if a patient
migrates or has more than one center involved in the cancer
care pathway. The creation of population-based registries
should be encouraged to better characterize each disease
profile.

In addition to its scarce registry system, Brazil is a conti-
nental country with diverse and highly mixed populations.15

Geographically, it is composed of 26 states and the Federal
District, divided into five regions, the North (N), Northeast
(NE), South (S), Southeast (SE), and Middle-West (MW).
These regions are distinct in terms of the development
index, in which the N/NE are the poorest (Human Devel-
opment Index [HDI] = 0.667 and 0.663, respectively) and
the S/SE/MW are the richest (HDI = 0.754, 0.766,
and 0.757, respectively), resulting in social, economic, and
health care inequalities.16 The disparities also affect the
Brazilian health organization. The system is marked by a
dualism, whereby 20% of the population has access to
private/supplemental health and the remaining 80% is
covered by a Unified Health System (Sistema Único de
Saúde [SUS]). SUS faces budgetary, governance, and
organizational limitations, which affects its sustainability
and capability to provide adequate health care. In this
context, the management of rare conditions, such as
sarcomas, has been deeply affected.

In view of the above scenario, this study aims to estimate
the sarcoma burden in Brazil and to provide information
about these patients’ clinical pathways using the national
hospital–based data. The data generated here could be
useful for other low- and middle-income countries around

the world, especially in Latin America, to cooperate and
better structure their health care systems, improving sar-
coma care and local policy decisions.

MATERIALS AND METHODS

The current study analyzed data from the Brazilian Hospi-
tal–Based Cancer Registries System17 from the five geo-
graphical regions: NE, N, S, SE, andMW, encompassing the
whole territory, with differences inHDI and cancer policies. A
total of 312 hospital units in the 26 states and the Federal
District were included to estimate sarcoma characteristics
from 2000 to 2017 and to describe the initial clinical path of
these patients across the country. The population covered
could not be calculated because of years of information
disruption by some centers and the unavailability of health
migration data. According to the International Classification
of Diseases for Oncology, Third Edition (ICD-O-3),18 the
histologic criteria included STS (all sites except C40.0-
C41.9), BS (only C40.0-C41.9), and gastrointestinal stro-
mal sarcomas (GIST; any site). All cases were histology-
based. No central pathology review was conducted, and
patients under age 18 years were excluded.

Patients were monitored until the end of the first course of a
sarcoma-directed treatment, considering the most frequent
modalities: surgery, chemotherapy, and/or radiotherapy.
The following variables were collected: date of diagnosis,
age at diagnosis, sex, ethnicity/skin color, level of education
(according to the Brazilian Institute of Geography and
Statistics [IBGE]),15 geographical area of the cancer center
and the hospital type (High-Complexity Oncology Centers
[CACON] and others), the number of high-volume centers
(defined by the authors as more than 70 patients with
sarcoma yearly for at least 3 consecutive years), the
pathologic classification (sarcoma not otherwise specified
or not), the time between diagnosis and first sarcoma-
directed treatment (surgery, radiotherapy, and chemo-
therapy), disease status at diagnosis (localized or meta-
static), first modality of therapy directed to sarcoma, and
the percentage of cases whose sarcoma treatment was
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initiated at the institution analyzed or not (analytical case
and nonanalytical case). The variables were analyzed
according to the center type and geographical region.
Descriptive statistics (mean and standard deviation or
median and interquartile range for continuous variables
and frequency for categorical variables) were used for
demographic and clinical characteristics. The Kolmogorov-
Smirnov test was used to check the normal distribution of
the variables. The results were based on valid data, and the
missing values were reported for each variable. Data were
analyzed using SPSS version 21.0 (São Paulo, Brazil).

This study was approved by the Ethics in Human Research
Committee of the Brazilian National Cancer Institute
(Instituto Nacional de Câncer José Alencar Gomes da Silva
[INCA]), Rio de Janeiro, Brazil (reference number 128/11
CAAE—0104.0.007.000-11), and is in compliance with
Good Clinical Practice Guidelines.

RESULTS

Between 2000 and 2017, a total of 49,878 cases were
identified. Missing data proportion was stable all over the
years across the variables analyzed. Morphological patterns
of all study cases are summarized in Table 1. As dem-
onstrated in Table 2, the distribution of cases and treatment
characteristics according to the geographic region revealed
the largest number of cases in SE, followed by NE, S, N, and
MW. There was a predominance of female in the five re-
gions. All regions except MW registered most of the cases
in the period from 2012 to 2017. Histology subtype dis-
tribution was similar across the five regions, with a STS
predominance, followed by BS and GIST. The SE and NE
concentrated on the majority of patients treated at CACONs
(56.9% and 57.7%, respectively). In all regions, the largest
amount of cases had localized disease at diagnosis: SE
66.4%, S 60.8%, NE 66.4%, MW 63.2%, and N 61.8%.
Regarding treatment, more than half of patients started the
sarcoma care within 60 days of diagnosis, with MW
exhibiting the highest rate (69.9%) and N exhibiting the

TABLE 1. Morphological Distribution of All Cases
Site Frequency %

STS 37,669 75.5

Leiomyosarcoma 6,684 13.4

Endometrial stromal sarcoma 1,060 2.1

Round cell sarcoma/Ewing-like sarcoma 165 0.3

Well-differentiated/dedifferentiated
liposarcoma

1,251 2.5

Pleomorphic liposarcoma 435 0.9

Myxoid liposarcoma 1,558 3.1

Liposarcoma, NOS/atypical lipomatous tumor 1,409 2.8

Dermatofibrosarcoma protuberans 2,079 4.2

Adult fibrosarcoma 1,123 2.3

Low-grade myofibroblastic sarcoma 42 0.1

Myxofibrosarcoma 469 0.9

Infantile fibrosarcoma 10 0.0

Solitary fibrous tumor 329 0.7

Synovial sarcoma 1,920 3.8

Pediatric rhabdomyosarcoma 601 1.2

Pleomorphic rhabdomyosarcoma 195 0.4

Angiosarcoma 892 1.8

Hemangioendothelioma 160 0.3

MPNST 1,133 2.3

Malignant granular cell tumor 90 0.2

Epithelioid sarcoma 439 0.9

Clear cell sarcoma 260 0.5

Alveolar soft part sarcoma 283 0.6

Desmoplastic small round cell tumor 156 0.3

Extrarenal malignant rhabdoid tumor 26 0.1

Malignant myoepithelioma/myoepithelial
carcinoma

1 0.0

Malignant tenosynovial giant cell tumor/
malignant giant cell tumor of tendon sheath

91 0.2

Malignant glomus tumor 216 0.4

Phosphaturic mesenchymal tumor 135 0.3

Extraskeletal Ewing sarcoma 398 0.8

Extraskeletal osteosarcoma 279 0.6

Extraskeletal myxoid chondrosarcoma/
chordoid sarcoma

88 0.2

Extraskeletal mesenchymal chondrosarcoma 107 0.2

Phyllodes tumor, malignant 1,225 2.5

Undifferentiated/unclassified sarcoma 12,249 24.6

Histiocytic sarcoma 58 0.1

Langerhans cell sarcoma 3 0.0

Interdigitating dendritic cell sarcoma 14 0.0

Follicular dendritic cell sarcoma 36 0.1

BS 8,990 18.0

Chondrogenic tumors 2,204 4.4

(Continued in next column)

TABLE 1. Morphological Distribution of All Cases (Continued)
Site Frequency %

Osteogenic tumors 3,270 6.6

Fibrogenic tumors 118 0.2

Vascular tumors of bone 55 0.1

Osteoclastic giant cell–rich tumors 298 0.6

Notochordal tumors 391 0.8

Ewing sarcoma 1,038 2.1

Other mesenchymal tumors of bone 142 0.3

Others 1,474 3.0

GIST 3,219 6.5

Total 49,878 100.0

Abbreviations: BS, bone sarcoma; GIST, gastrointestinal stromal
tumor; NOS, not otherwise specified; MPNST, malignant peripheral
nerver sheath tumor; STS, soft tissue sarcoma.
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TABLE 2. Case and Treatment Characteristics According to the Center Geographic Region (N = 49,878)
Variable Southeast South Northeast Middle-West North

No. of patients 25,686 8,437 11,979 1,447 2,326

Sex, No. (%)

Male 11,357 (44.2) 3,878 (46.0) 5,215 (43.5) 674 (46.6) 1,052 (45.2)

Female 14,329 (55.8) 4,559 (54.0) 6,764 (56.5) 773 (53.4) 1,274 (54.8)

Missing 0 0 0 0 0

Age, years, mean 6 SD 50.1 6 17.6 50.6 6 17.4 49.4 6 17.8 46.3 6 17.4 46.4 6 17.4

Ethnicity, No. (%)

White 5,056 (51.9) 7,335 (91.7) 2,114 (20.0) 531 (45.0) 259 (14.1)

Black 1,075 (11.0) 242 (3.0) 521 (4.9) 56 (4.7) 72 (3.9)

Yellow 44 (0.5) 48 (0.6) 162 (1.5) 7 (0.6) 6 (0.3)

Brown 3,558 (36.5) 368 (4.6) 7,763 (73.4) 581 (49.3) 1,487 (80.8)

Indigenous 13 (0.1) 5 (0.1) 20 (0.2) 4 (0.3) 16 (0.9)

Missing 15,942 439 1,399 268 487

Level of education, No. (%)

≤ 8 years 7,799 (41.9) 2,767(42.1) 5,078 (45.9) 406 (45.9) 1,057(51.9)

. 8 years 10,814 (58.1) 3,809 (57.9) 3,741 (42.4) 479 (54.1) 980 (48.1)

Missing 7,073 1861 3,160 562 289

Period of sarcoma diagnosis, No. (%)

2000-2005 6,581 (25.8) 1,227 (15.4) 2,308 (20.2) 281 (19.8) 477 (20.6)

2006-2011 8,975 (35.2) 3,165 (39.6) 4,253 (37.3) 604 (42.5) 826 (35.7)

2012-2017 9,943 (39.0) 3,597 (45.0) 4,840 (42.5) 536 (37.7) 1,013 (43.7)

Missing 189 448 578 26 11

Histology, No. (%)

STS 19,749 (76.9) 6,253 (74.1) 8,920 (74.5) 1,035 (71.5) 1712 (73.6)

BS 4,321 (16.8) 1,537 (18.2) 2,299 (19.2) 358 (24.7) 475 (20.4)

GIST 1,618 (6.3) 647 (7.7) 760 (6.3) 54 (3.7) 140 (6.0)

Missing 0 0 0 0 0

Histology NOS, No. (%)

Yes 3,481 (13,6) 1830 (21,7) 2024 (16,9) 214 (14,8) 403 (17,3)

No 22,207 (86,4) 6,607 (78,3) 9,955 (83,1) 1,233 (85,2) 1924 (82,7)

Missing 0 0 0 0 0

Type of center, No. (%)

CACON 14,615 (56.9) 3,249 (38.5) 6,907 (57.7) 215 (14.9) 829 (35.6)

Others 11,073 (43.1) 5,188 (61.5) 5,072 (42.3) 1,232 (85.1) 1,498 (64.4)

Time from diagnosis to treatment, days, No. (%)

, 60 11,451 (59.3) 3,788 (62.7) 5,079 (63.1) 829 (69.9) 796 (51.8)

≥ 60 7,873 (40.7) 2,251 (37.3) 2,976 (36.9) 357 (30.1) 742 (48.2)

Missing 6,364 2,398 3,924 261 789

Metastatic disease at diagnosis, No. (%)

Yes 3,165 (33.6) 1,191 (39.2) 1,365 (33.6) 196 (36.8) 227(38.2)

No 6,256 (66.4) 1850 (60.8) 2,698 (66.4) 336 (63.2) 367 (61.8)

Missing 16,267 5,396 7,916 915 1733

(Continued on following page)
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lowest (51.8%).–Surgery was the first treatment modality
across all regions, followed by chemotherapy and
radiotherapy.

Table 3 shows cases and treatment characteristics by
center type, CACON, and others. The proportion of sub-
types was similar, with a predominance of STS, followed by
BS and GIST, independent of the center type. CACON had
a lower rate of sarcoma not otherwise specified (13.6%)
when compared with other centers (18.5%). The propor-
tion of patients starting their treatment within 60 days of
diagnosis at CACON was 59.3% and 62.3% at other
centers. Metastatic cases at diagnosis were 32.9% at
CACON and 36.9% at others. The number of cases without
previous diagnosis or treatment was 45.3% at CACON and
43.3% at others. The proportion of cases being treated at
the same institution from the beginning was similar at
CACON and at other centers (69% and 71.9%, respec-
tively). In both hospital types, surgery was the most com-
mon first treatment followed by chemotherapy and
radiotherapy.

Per Table 4, analysis of geographical area and patient
volume distribution according to the hospital classification,
a greatest number of hospitals were not classified as high-
complexity cancer centers. Ten hospitals achieved the
established threshold for high-volume center (. 70
patients/year for 3 consecutive years), of which seven were

CACON. The SE region contains the highest number of
CACONs (52%).

DISCUSSION

This study presents demographic data of patients diag-
nosed with sarcoma and describes their main diagnosis
and treatment pathways in Brazil, a topic poorly investi-
gated nationally. As a retrospective study using a hospital-
based pool of data, our analysis has some limitations. First,
the cohort does not represent the entire Brazilian pop-
ulation. Second, data collection is not uniform since it is
mainly used to evaluate the metrics of care at each center.
Although the proportion of missing data has not varied over
time, the retrospective design collecting data of 312 centers
may justify the lack of information about some variables. In
addition, during the years analyzed, many changes in
sarcoma classification and staging have taken place. Also,
the loss of cases or misdiagnosis is a real possibility since
the histologic inclusion criteria used, the ICD-O3,19 do not
encompass many of the more recent sarcomas included in
the WHO classification.4 Considering these limitations,
some interesting data could be evaluated.

Despite the population heterogeneity across the country,
subtype distribution was consistent with population-based
data reports, showing a soft tissue predominance followed
by bone and GIST in all regions.20 It correlates with the fact

TABLE 2. Case and Treatment Characteristics According to the Center Geographic Region (N = 49,878) (Continued)
Variable Southeast South Northeast Middle-West North

Case type,a No. (%)

Analytical 17,511 (68.2) 6,038(71.6) 8,579 (71.6) 1,148(79.3) 1846(79.3)

No analytical 8,177 (31.8) 2,399 (28.4) 3,400 (28.4) 299 (20.7) 481 (20.7)

Missing 0 0 0 0 0

Surgery, No. (%)

As first treatment 13,953 (64.7) 3,758 (52.8) 5,892 (59.7) 702 (55.4) 1,029 (53.1)

At some point 573 (2.7) 286 (4.0) 483 (4.9) 40 (3.2) 101 (5.2)

No 7,047 (32.7) 3,071 (43.2) 3,499 (35.4) 526 (41.5) 807 (41.7)

Missing/no treatment 4,115 1,322 2,105 179 390

Radiotherapy, No. (%)

As first treatment 3,377 (15.7) 1,314 (18,5) 1,507 (15,3) 170 (13.4) 319 (16.5)

At some point 3,520 (16.3) 974 (13,7) 1,576 (16,0) 129 (10.2) 323 (16.7)

No 14,676 (68.0) 4,827 (67,8) 6,791 (68,8) 969 (76.4) 1,295 (66.9)

Missing/no treatment 4,115 1,322 2,105 179 390

Chemotherapy, No. (%)

As first treatment 3,897 (18.1) 1870 (26.3) 2,251 (22.8) 352 (27.8) 492 (25.4)

At some point 4,933 (22.9) 949 (13.3) 1704 (17.3) 140 (11.0) 425 (21.9)

No 12,743 (59.1) 4,296 (60.4) 5,919 (59.9) 776 (61.2) 1,020 (52.7)

Missing/no treatment 4,115 1,322 2,105 179 390

Abbreviations: BS, bone sarcoma; CACON, High-Complexity Oncology Centers; GIST, gastrointestinal stromal tumor; NOS, not otherwise specified; SD,
standard deviation; STS, soft tissue sarcoma.

aTreatment was initiated at the institution analyzed or not (analytical case and nonanalytical case).

Overview of Adult Sarcoma Burden

JCO Global Oncology 5



that the origin of most sarcomas is unknown. Risk factors
for STS include age (about one third is 65 years and older),
previous radiation treatment, previous cancers, and rare
family genetic conditions.7 Incidence rates could not be
calculated when the hospital-based registry did not give
precise information about the population covered and
health migration data are unknown.

Cases were concentrated in the SE region, the most
populous, where the majority of high-complexity centers
are also located. However, the classification as a high-
complexity cancer center does not imply good sarcoma
care. In our analysis, CACONs and others had equivalent
proportions of pathologic diagnosis as sarcoma NOS,
metastatic cases at diagnosis, and similar sequencing of
treatments. For a center to be considered as a sarcoma
specialist unit, a multidisciplinary team of experts, clinical
practice guidelines adhesion, adequate facilities, and the
patients/volume per year are crucial items.7 Given the lack
of recognized sarcoma reference centers in Brazil, we fo-
cused on analyzing the number of new cases/year in each
hospital. There is no consensus about the minimum vol-
ume for a center to be considered a reference for sarcoma
care. Different thresholds are used, varying from 70 to 100,
depending on the country and population size.7,12 As-
suming the volume threshold of at least 70 patients/year per
three consecutive years, only seven CACONs could be
considered a specialist center.

Another important variable to evaluate quality of care is the
time from diagnosis to the start of treatment. In Brazil, by
national law (12.732/12—May 23, 2013), cancer treat-
ment must be implemented within 60 days of diagnosis and
should be carried out mostly in CACONs. But in fact, there
was no major difference in timing between CACON and
other centers, with as many as 40% of patients with sar-
comas starting treatment after 60 days of diagnosis. These
data may reflect the difficulties of directing a patient with
sarcoma to an appropriate center and the absence of

TABLE 3. Case and Treatment Characteristics According to the Hospital
Classification: CACON × Others (N = 49,878)
Variable CACON, No. (%) Others, No. (%)

No. of patients 25,815 24,063

Topography

STS 19,269 (74.6) 18,400 (76.5)

BS 4,853 (18.8) 4,137 (17.2)

GIST 1,693 (6.6) 1,526 (6.3)

Missing 0 0

Histology NOS

Yes 3,500 (13.6) 4,452 (18.5)

No 22,315 (86.4) 19,611 (81.5)

Missing 0 0

Time from diagnosis to treatment, days

, 60 11,308 (59.3) 10,635 (62.3)

≥ 60 7,776 (40.7) 6,423 (37.7)

Missing 6,731 7,005

Metastatic disease at diagnosis

Yes 2,989 (32.9) 3,155 (36.9)

No 6,109 (67.1) 5,398 (63.1)

Missing 16,717 15,510

Previous sarcoma diagnosis and treatment

No previous diagnosis/no previous treatment 11,563 (45.3) 10,288 (43.3)

Previous diagnosis, no treatment 6,489 (25.4) 6,821 (28.7)

Previous diagnosis and treatment 6,808 (26.7) 6,382 (26.8)

Others 649 (2.5) 290 (1.2)

Missing 306 282

Case type

Analytical 17,817 (69.0) 17,305 (71.9)

No analytical 7,998 (31.0) 6,758 (28.1)

Missing 0 0

Surgery as first treatment

As first treatment 14,139 (64.5) 11,195 (56.4)

At some point 781 (3.6) 702 (3.5)

No 6,991 (31.9) 7,959 (40.1)

Missing/no treatmenta 3,904 4,207

Radiotherapy as first treatment

As first treatment 3,522 (16.1) 3,165 (15.9)

At some point 4,062 (18.5) 2,460 (12.4)

No 14,327 (65.4) 14,231 (71.7)

Missing/no treatment 3,904 4,207

Chemotherapy as first treatment

As first treatment 3,986 (18.2) 4,876 (24,6)

At some point 4,879 (22.3) 3,272 (16,5)

No 13,046 (59.5) 11,708 (59,0)

Missing/no treatment 3,904 4,207

Abbreviations: BS, bone sarcoma; CACON, High-Complexity Oncology Centers; GIST,
gastrointestinal stromal sarcomas; NOS, not otherwise specified; STS, soft tissue sarcoma.

aTreatment was initiated at the institution analyzed or not (analytical case and
nonanalytical case).

TABLE 4. Geographical and Patient Volume Distribution According to
the Hospital Classification: CACON × Others (n = 312)

Variable
CACON,
No. (%)

Others,
No. (%)

Geographic region of centers
with cases included

Southeast 24 (52) 129 (48)

South 9 (19) 57 (21)

Northeast 10 (21) 47 (17)

Middle-West 2 (4) 20 (7)

North 1 (2) 13 (4)

Total 46 (100) 266 (100)

No. of centers with ≥ 70 patients/year
for 3 consecutive years

7 (15) 3 (1)

Abbreviation: CACON, High-Complexity Oncology Centers.
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formal strategies to treat the disease. Treatment delay and
advanced stage at diagnosis are indicators of poor prog-
nosis. A number of obstacles, such as access barriers, the
absence of a specific flow for those patients, and inade-
quate resources, may exacerbate the negative effect of
such indicators. An additional concern is the lack of formal
subspecialization in mesenchymal tumors in Brazil. Some
patients are treated by general oncologists or general
surgeons and orthopedists, who may not be adequately
trained in sarcoma management.

Tumor size and metastatic spreading at diagnosis are also
important prognostic factors in sarcomas.21 In the current
analysis, the rate of metastatic disease was around 30% at
diagnosis, which is in accordance with other records,11,19,22

and did not differ considerably according to the region or
center type. The rate of locally advanced disease could not
be calculated. Despite the high missing data rate in all
regions, the proportion over the years analyzed was stable.
The number of sarcomas diagnosed increased over time.
Improvement in the quality of registries, as a result of
population growth in Brazil, and also better integration
among different data systems can be responsible for the
growth in cases. It is also important to note that sarcoma
diagnosis is becoming more accurate because of better
diagnostic techniques and well-trained personnel, avoiding
many erroneous results. On the other hand, the similarities
across regions and centers may reinforce the absence of a
specific flow for patients with sarcoma to enter the cancer
care pathway. Awareness from caregivers at the basic level
is fundamental to identifying the disease in its early stages
and referring the patients in a timely manner.23

Proper treatment is also challenging, owing to rarity and the
need for expertise to conduct decisions. The present data
reveal that most patients have only surgery as upfront
treatment. Radiotherapy and chemotherapy were poorly
used as ancillary methods. This may reflect the absence of
multidisciplinary discussions culminating in upfront sur-
gery, even without diagnostic biopsy and the difficulties in
referring those cases to perioperative chemotherapy and
radiotherapy in high-complexity centers. The continuity of
treatment was not evaluated because of insufficient data.

There is much evidence to support early recognition and
referral to a specialized center or network as factors that
improve outcomes in patients with sarcoma.8-10,20,21,24,25

This is due to a multidisciplinary approach, given by
teams used to treat a high number of cases annually.
Conversely, countries without policies to uniformly ap-
proach the disease have lower 5-year survival rates.1 In
such a large country as Brazil, the hub and spoke model
could be an effective solution to shorten the distances and
to improve care. This model arranges service delivery as-
sets into a network consisting of an anchor establishment
(hub), which offers a full set of services, complemented by
secondary establishments (spokes), which offer more
limited service arrays, routing patients needing more

intensive services to the hub for treatment. If properly or-
ganized, it allows access to a fluid and efficient care
pathway close to home and affords many benefits for health
care providers.

A well-connected network of experienced professionals
could also avoid incorrect diagnoses, which is clearly a
cornerstone for those patients and for registry. There are no
data about pathology peer review for sarcomas in Brazil.
Actually, this is not a common practice. In our analysis,
almost 15% of the cases were classified as undifferentiated
or unclassified sarcomas, pointing to the need for more
diagnostic tools and expertise to better classify these tu-
mors and offer treatment accordingly.

Initial care improvement is not just a matter for specialized
oncology professionals. General doctors, especially sur-
geons, must be aware of when suspecting a sarcoma and
refer immediately those patients to a proper center or
discuss the initial approach within a well-connected
network.7,25 To address this issue, awareness campaigns
may help to spread information in the community and avoid
delayed diagnoses and inadequate treatments. Recently, a
Brazilian national law (13.896/19—April 28, 2020) was
implemented to guarantee that, if cancer is suspected, tests
to confirm the diagnosis should be performed within
30 days. But to set a single deadline for all cancer types
may be inappropriate given the peculiarities in diagnosis,
the sequencing for the examinations required, and the
evolution of each histology. Initiatives that strengthen pri-
mary care and are histology-driven could achieve the de-
sired result, which is to shorten the time from suspicion to
adequate diagnosis.

A recent effort called SELNET project (Sarcoma European
Latin American Network)26 was implemented, aiming to
meliorate diagnosis and clinical care in sarcomas in Latin
America. The core of the work focuses on improving di-
agnosis and prognosis of patients with adult sarcoma
through the creation of pathologic diagnosis networks,
multidisciplinary boards, and international registry–based
and intercontinental sarcoma biobanks to promote clinical
and translational research. It is an international initiative
that needs a national fertile ground to blossom.

The difficulties reported reflect the need for better mapping
and shaping sarcoma patient pathways. High-quality na-
tional population–based cancer registries are fundamental
to address the disease reality and the barriers during the
clinical care experience.

In conclusion, this article highlights the need for further
research on the profile of patients with sarcoma in Brazil
and the importance of providing them a more effective
diagnostic and therapeutic approach. This initiative is
critical not just for planning treatment strategies but also for
allocating medical resources. In a continental country such
as Brazil, the hub and spoke system could be an efficient
manner of spreading high-quality care.
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Nevertheless, further studies are required to clarify the
sarcoma burden not only in Brazil but worldwide; but, for
this, networking is crucial. Particularly, the rarity imposes
more limitations on the analysis, given the possibility of
greater difficulty in diagnosis and, therefore, error in the

registration as a consequence of the original diagnostic
mistake. The connection with clinical societies may in-
crease the awareness of improving data quality in the
cancer registry, especially in rare cancers. This effort is
necessary to improve quality of care and patient outcomes.
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