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Indicators of clinical performance
In monitoring soft tissue sarcoma
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Background: Soft tissue sarcomas (STS) are rare malignancies which prognosis
varies significantly by primary site, histological subtype, and tumor stage. Their
low incidence, and the complexity of their clinico-pathological characteristics
demand standardized, cancer-tailored diagnostics and therapies managed at
high-volume, multidisciplinary care centers. This study evaluates the quality of
STS management in north-east ltaly (Veneto Region) through a list of ad hoc
defined clinical indicators.

Methods: This population-based study concerns all incident cases of STS in 2018
(214 cases) recorded in the adult population censored by the Veneto's regional
Cancer Registry. Based on the international literature, a multidisciplinary working
group of experts identified a set of indicators for monitoring the quality of
diagnostic, therapeutic, and end-of-life clinical interventions. The quality of care
was assessed by comparing the reference thresholds with the indicators’ values
achieved in clinical practice.

Results: Diagnostic procedures showed poor adherence to the thresholds, with
a low percentage of histological diagnoses validated by a second opinion. The
indicators relating to the surgical treatment of superficial, small, low-grade STS,
or of medium, high-grade STS of the head—neck, trunk, or limbs were consistent
with the thresholds, while for intermediate, high-grade (large-sized, deep) and
retroperitoneal STS they fell significantly below the thresholds.

Conclusion: A critical evaluation of the clinical indicators allowed to uncover
the procedures needing corrective action. Monitoring clinical care indicators
improves cancer care, confirms the importance of managing rare cancers at
highly specialized, high-volume centers, and promotes the ethical sustainability
of the healthcare system.
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Introduction

Soft tissue sarcomas (STS) account for less than 2% of all
malignant tumors in adults. They include a wide range of different
malignancies (1-3), classified according to their cell lineage
(adipocytic, chondro-osseous, fibroblastic or myofibroblastic, fibro-
histiocytic, nerve sheath tumors, pericytic, skeletal muscle, smooth
muscle, vascular, tumors of uncertain differentiation, and
undifferentiated/unclassified sarcoma) (4, 5). Inside these main
lineage classes, histological phenotypes, immunohistochemical
patterns, and molecular profiling distinguish more than 100 subtypes
that differ significantly in their clinical outcome (6). In western
countries, the mean 5-year STS overall survival rate in adults reaches
approximatively 65%; however, this value varies considerably—from
80 to 15%-according to the different considered histotypes, neoplastic
stages, or operative contexts (7).

In cancer care, adopting standardized diagnostic and therapeutic
strategies enables care quality to be monitored consistently, and
healthcare system efficiency to be critically addressed. Both these
actions are essential to improving patient outcomes and optimizing
the allocation of resources (8-11). Variability in cancer patient
management may stem from issues relating to healthcare management
policy and/or to the volume of clinical experience. For low-incident
cancers like STS, this means that patients should be referred to
specialized centers, as high-volume clinical experience is a well-
recognized promoter of good clinical practice (8-14).

Quality of patient care can be reliably monitored by means of
“indicators” addressing a center’s performance, and the outcomes of
the diagnostic-therapeutic pathway adopted. In oncology, as in other
clinical specialties, quality indicators are useful to both identify and
quantify: (i) the appropriateness of diagnostic procedures; (ii) the
efficacy of anticancer therapies and surgical treatments; (iii) the
critical areas most requiring corrective actions; and (iv) the
sustainability and relative priority of investments directed toward
oncological cares (9, 10).

This population-based study critically addresses the clinical
management of STS patients’ resident in the Veneto region of Italy in
the year 2018. Quality of care was ranked thon the strength of a set of
internationally-acknowledged clinical indicators selected by a
multidisciplinary regional working group (RWG) of specialists with
expertise in soft tissue malignancies.

Materials and methods
Context

The Italian National Health System is a public service supported
primarily by general taxation and it is managed on a regional basis. Its

policies are grounded on the fundamental values of universality, free
access, freedom of choice, pluralism in provision, and equity.
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In 2015, the Venetos Regional Oncology Network, comprising
Veneto Oncology Institute, a center included in the European network
for Rare adult solid Cancer (EURACAN), produced a comprehensive
document detailing the clinical procedures to be applied in each step of
the clinical management of STS patients, from their initial diagnosis to
their end-of-life care (15, 16). The Veneto Oncology Clinical Pathway’s
document was based on current national/international literature (17-20).

Clinical data

Data were collected from the population-based Veneto Cancer
Registry, a high-resolution database which covers the population of the
whole region (4.9 million residents), and from the regional health
service records. The present study concerns all incident cases of STS
recorded by the Registry in the year 2018. Recording procedures rely
on various informative sources, such as pathology reports, clinical
charts, death certificates, and health service administrative records. The
variables available for STS include: age and sex; tumor site (limbs, head,
trunk, and retroperitoneum); diameter of the primary tumor (mm);
depth (superficial versus deep); histological subtype (ICD-O-3 code);
tumor grade (G1, G2, G3, and GX); combined clinical-pathological
TNM stage at diagnosis (I, II, III, and IV); treatments (surgical,
medical, and multimodal); and status of resection margins (R0, R1, and
R2). The clinical information recorded also includes: the results of
diagnostic imaging [US, computerized tomography (CT), MRI,
Positron Emission Tomography (PET)]; the identification code of the
institution(s) delivering the treatment; and the timing of therapeutic
procedures [surgery, chemotherapy (ChT); and radiation (RT)].

Indicators

In 2021, a RWG of epidemiologists, healthcare managers,
oncologists, pathologists, radiologists, radiotherapists, statisticians,
and surgeons established a list of indicators to use in monitoring the
quality of care provided for adult STS patients, the consistency
between threshold values adopted for these indicators, and how
centers performed in real-world clinical practice. All nine regional
public health institutions potentially involved in STS care were
included in this quality assessment (QA) project.

Based on the different steps of a patient’s clinical management (21,
22), the RWG identified six main care provision phases, each of which
was tested against a variable number of indicators (Table 1). The
phases were: diagnosis (two indicators); process performance (two
indicators); surgical treatments (four indicators); combined surgical
and medical treatments (three indicators); medical treatments (three
indicators); and end-of-life management (one indicator). A
representative example of the algorithm applied to establish the
appropriateness of a care pathway is shown in Figure 1. In cases where
more than one type of treatment was delivered, the algorithm also
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assessed the consistency of the timing of multimodal therapies (e.g.,
pathology, imaging, and surgery; ChT, RT).

Results

In 2018, the regional population-based cancer registry (censoring
the whole Veneto population of nearly 5 million) recorded 214
incident cases of adult STS. Table 2 shows the demographics and
clinico-pathological profile of these STS patients.

Table 1 lists the 15 indicators considered, by phase of the clinical
pathway: diagnostic, process performance, therapeutic (surgical and
non-surgical), and end of life care. The table also shows the threshold
values of the indicators established by the RWG, and the real-world
values identified by the present study.

Diagnostic phase: indicators 1-2

Pre-biopsy imaging, as recommended by the international and
regional guidelines, was available for 89% of patients. The initial

10.3389/fmed.2023.1226090

diagnosis of STS was supported by a second opinion in 45% of cases.
Both these indicators fell below the established thresholds.

Process performance: indicators 3—4

These two performance indicators measure whether and when the
activities recommended in order to accomplish the strategic objectives
of the integrated care processes actually took place (23). More than
90% of ST patients received a treatment within 90 days from their
histological diagnosis (indicator 3), and 71% of patients were at least
partially treated with surgical procedures at non-reference centers
(indicator 4).

Therapeutic phase (surgical and other
treatments): indicators 5-14

Two of the four indicators relating to surgical therapies (Nos. 5, 6,
7, and 8) were consistent with the thresholds. Among the 2018
incident cases of retroperitoneal STS, however, only 37% were treated

TABLE 1 Quality indicators chosen by the regional working group on soft tissue sarcoma.

Operative Indicators Threshold Estimated
phase percentage (95% Cl)
1. Diagnosis Proportion (%) of deep STS (any size), or superficial STS (> 5cm) without MRI/CT before <5% 10.59 (5.44, 19.26)
biopsy
2. Diagnosis Proportion (%) of second opinions obtained for STS diagnostic biopsy >90% 45.40 (37.70, 53.10)
Proportion (%) of surgical or medical treatments administered within 90 days after >90% 90.30 (84.04, 94.57)
3. Process performance
diagnostic biopsy
Proportion (%) of patients given at least one surgical treatment at non-reference STS centers <30% 70.59 (63.26, 77.11)
4. Process performance
in the region out of total STS patients treated surgically in Veneto
Proportion (%) of superficial small-size and/or low-grade STS (excluding lipoma-like) in >80% 92.98 (82.73, 97.57)
5. Surgical therapy
head-neck, trunk or limbs that were treated appropriately (Figure 1)
Proportion (%) of low-grade, lipoma-like STS in head-neck, trunk, or limb, that were >80% 100.00 (63.54, 100.00)
6. Surgical therapy
treated appropriately (all types of surgery, including enucleation)
7. Surgical therapy Proportion (%) of medium- or high-grade STS of head-neck, trunk, or limbs showing clear >90% 80.00 (72.06, 86.29)
margins after surgical treatment
8. Surgical therapy Proportion (%) of retroperitoneal STS treated with multivisceral surgery >80% 36.59 (22.91, 52.46)
9. Surgical-medical Proportion (%) of large-sized and/or deep, medium- or high-grade STS in head-neck or >80% 34.62 (18.81, 54.21)
therapy trunk that were treated appropriately (Figure 1)
10. Surgical-medical Proportion (%) of large-sized and/or deep, medium- or high-grade STS in limbs that were >80% 70.00 (51.69, 83.68)
therapy treated appropriately (Figure 1)
11. Surgical-medical Proportion (%) of STS in head-neck, trunk or that were treated appropriately (cumulative >80% 75.00 (66.30, 82.18)
therapy value of indicators 5, 6, 9, and 10)
12. Medical therapy Proportion (%) of medium- or high-grade STS of head-neck, trunk, or limbs, deep >90% 66.67 (45.76, 83.09)
and>5cm in diameter, radically removed with conservative surgery and treated with RT
within 90 days before or after surgery
13. Medical therapy Proportion (%) of STS of limbs, deep and > 5 cm in diameter, grade G3, radically removed >90% 36.36 (13.51, 66.71)
with conservative surgery and treated with ChT within 60 days before or after surgery
14. Medical therapy Proportion (%) of patients withdrawn from ChT due to toxicity No threshold 1.96 (0.10, 10.44)
15. End of life care Proportion (%) of patients treated with ChT within 30 days before their death <10% 31.43 (18.25, 48.56)

Threshold values were based on the current literature. In bold, the indicators that did not reach the threshold. Estimated percentage and 95%CI calculated on data obtained from the regional

health service administration (year 2018). STS, soft tissue sarcoma; MRI, magnetic resonance imaging; CT, computerized tomography; RT, radiotherapy; and ChT, chemotherapy.
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SURGICALLY TREATED HEAD-NECK, TRUNK. OR
LIMBS STS (CONSERVATIVE APPROACH)
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Indicator 5: Proportion of
superficial small-size and/or low-
grade STS (excluding lipoma-like)
in head-neck, trunk or limbs that
were treated appropriately

Wide excision
with cancer free margins

FIGURE 1
Flow chart for treatment indicators 5, 9, and 10.
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with multivisceral surgery (well below the threshold of >80%;
indicator No. 8).

None of the indicators relating to combined therapies (surgery plus
other treatments; indicators Nos. 9, 10, and 11), or medical therapies
(indicators Nos. 12, 13) were consistent with the thresholds. The best
performance (75 vs. a threshold of 80%) was achieved for indicator No.
11 relating to how multimodal therapies were administered for head-
neck, trunk, or limb STS of any size or histological grade. The
prevalence of ChT withdrawal due to toxicity was 2%.

End of life care (indicator 15)

More than 30% of patients were given ChT within 30 days before
their death.

Discussion

This study assessed how the Veneto healthcare system performed
in the clinical management of 214 incident cases of adult STS
diagnosed in 2018. The evaluation was conducted with a list of ad hoc
defined indicators concerning all the main clinical phases of STS care:
diagnosis, process performance, surgical/medical treatments, and
end-of-life care. The benchmark value for of the indicators established
by an interdisciplinary regional group of experts was compared with
the value obtained in real-world clinical practice.

Diagnosis

A suboptimal management of the diagnostic procedures came to
light as concerned both the proportion of STS cases assessed on

Frontiers in Medicine

imaging before a biopsy was performed (threshold <5%, actual
practice 11%), and the proportion of histological diagnoses confirmed
by a second opinion (threshold >90%, actual practice 45%).

The gross features of the tumor (e.g., site and size) and the
microscopic phenotype are determinants in STS care. Diagnostic
procedures chiefly involve two methods: imaging (MRI, CT, and even
US or PET;
immunocytochemistry, molecular biology; indicator No. 2). As a rule,

indicator No. 1); and pathology (histology,
however, the conclusive assessment demands a critical merging of
both. The high proportion of STS patients who underwent imaging
only after a biopsy (threshold <5%, actual practice 16%) is a concern
because the lack of information from propaedeutic imaging data
significantly limits the pathologist’s assessment. Mathoulin-Pélissier
etal. (24, 25) mentioned this same inconsistency in the timing of the
diagnostic procedures in 2014, in reporting a low adherence in real
life to three well-established good practice criteria: (a) receiving the
histological diagnosis before surgery; (b) adequacy of the histological
diagnosis; and (c) multidisciplinary discussion before surgery
(adherence <30%).

The low incidence of STS, and the variety of histological
subtypes, significantly limit operators’ experience with its
diagnosis. This results in high rates of intra/inter-observer
variability (26-28). Comparing the diagnostic concordance in soft
tissue and bone sarcoma, assessed at two comprehensive cancer
centers, complete diagnostic consistency, partial agreement, and
significant disagreement were achieved in 62.5, 26.1, and 11.4% of
cases, respectively (29, 30). More recently, a European multicenter
study (26) addressing the diagnostic consistency between initial
and second opinions echoed the above-mentioned findings,
showing that full diagnostic concordance only slightly exceeding
55% of the cases considered (824/1463), while 35 and 8% of the
cases were the object of only partial agreement or complete
discordance, respectively. In the light of such data, we can assume
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TABLE 2 Demographics and clinico-pathological profile of the adult STS
cohort.

Total STS patients: 214 (%)

Male 124 (57.9)
Sex
Female 90 (42.1)
Age 20-29 (M:F =0:1) 1(0.5)
Mean=65.9 (SD=15.3) 30-39 (M:F =4:9) 13 (6.1)
Median =67 40-49 (M:F =17:8) 25(11.7)
50-59 (M:F = 16:18) 34 (15.9)
60-69 (M:F =24:20) 44 (20.6)
70-79 (M:F =42:16) 58 (27.1)
80-89 (M:F =20:13) 33 (15.4)
>90 (M:F=1:5) 6(2.8)
Limbs 81(37.9)
Trunk 56 (26.2)
Primary site Retroperitoneum 50 (23.4)
Head-neck 24 (11.2)
Unknown 3(1.4)
Uncertain differentiation 60 (28.0)
Liposarcoma 55(25.7)
Fibroblastic/myofibroblastic
Lineage of cell sarcoma 43 (20.1)
differentiation
Leiomyosarcoma 34 (15.9)
Vascular sarcoma 12 (5.6)
Others 10 (4.7)
I 46 (21.5)
TNM stage at initial I 67 (31.3)
diagnosis (AJCC 7th 111 51(23.8)
edition) v 29 (13.6)
Unknown 21(9.8)

second opinions could change the initial diagnosis in about 45%
of cases, meaning a potential misclassification of about 25% of
cases of STS. Together with the above findings, the results of the
present study underscore the importance of inter-center diagnostic
networks or mandatory second expert opinions, despite the fact
that the Veneto Region has an excellent, nationally and
internationally recognized anatomic pathology reference center
for STS. However, precisely to achieve this goal, regional
governance has recently established specific legislation to support
second opinion procedures.

Process performance

The RWG’s process performance indicators measured the quality
of the integrated healthcare services for STS, revealing a partial
misalignment between the expected threshold values and the evidence
on actual clinical patient management in 2018. The proportion of
patients treated within 3months of receiving their histological
diagnosis was compliant with the 90% expected threshold. However,
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a high proportion of patients were not treated entirely at reference
centers. The timely referral of patients with rare cancers to specialized
institutions for all their care reduces the time elapsing between
diagnosis and therapy, increasing the efficacy and efficiency
of treatments.

The results emerging from this study point to the need for a
combined strategy involving healthcare managers, physicians, and
patients (or patients’ associations), to ensure that: (i) public healthcare
policy promotes dedicated care strategies for low-incident cancers; (ii)
healthcare institutions disseminate consistent information to promote
patients’ awareness. The patient-physician therapeutic alliance
demands transparency in the delivery of information (31) on the
diagnostic-therapeutic performance of healthcare institutions.

Surgical and/or other treatments

Four of the indicators concerned surgical treatments (Nos. 5, 6, 7,
and 8), three concerned medical treatments (Nos. 12, 13, and 14), and
three (Nos. 9, 10, and 11) addressed multimodal (surgical and
medical) therapies.

Of the first four indicators (Nos. 5, 6, 7, and 8), two were
entirely consistent with the thresholds. In other words: superficial,
small-sized or low-grade STS received appropriate surgical
treatment (indicators Nos. 5, 6); surgery for medium- or high-
grade STS of the head-neck, trunk or limbs was radical only in
80% of cases (indicator No.7). The fourth, concerning surgery for
retroperitoneal STS, was the indicator with the most significant gap
between the threshold (>80%). The proportion of patients who
actually had multivisceral surgery is only 37%. This result may
be (at least partially) explained by three main considerations. One
concerns the fact that multivisceral surgery (32-34) has been
adopted only recently for the treatment of retroperitoneal
STS. Another relates to the fact that retroperitoneal STS accounted
for only 50 (23%) of the 214 STS cases considered here. This raises
the question of whether this particular care pathway should
be critically readdressed or better monitored (to improve the
proportion of appropriate treatments), or whether the threshold
value should be revised. A third consideration has to do with the
costs of treating STS. In a previous study on the same cohort of
patients explicitly addressing the costs of STS care, the mean cost
associated with a retroperitoneal primary site was twice as high as
for any other site for inpatients, and higher for outpatients (€5,144
vs. €712, respectively). Even after allowing for the complexity of
primary retroperitoneal STS, these figures recorded in 2017
strongly suggest parallel trends of care inappropriateness and
increasing care-costs (35, 36).

The indicators referring to the treatment of large-size STS (Nos. 9
and 10) showed a suboptimal care management (indicator No. 9:
threshold >80%, actual practice 35%; indicator No. 10: threshold
>80%, actual practice 70%). These significant gaps between the
expectations and the results obtained demands a critical reassessment
of either the diagnostic-therapeutic procedures implemented or the
consistency of the indicators’ thresholds. This need is reinforced by the
unsatisfactory values obtained for indicators Nos. 12 and 13, both of
which address the timely treatment of large-sized STS after surgery.
These data could also be explained by the still high proportion of
patients treated not at a referral center in our Region.
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End of life phase

In the terminal phase of their disease (in the 30 days before they
died), 31% of the patients considered were given chemotherapy
(threshold <10%). This finding prompts both clinical and ethical
considerations. The clinical issue concerns prioritizing corrective action
to ensure the cost-effectiveness of anticancer drugs, balancing the
therapeutic stress and the effectiveness of the clinical advantages. The
ethical issue mainly concerns clinicians’ empathy when dealing with
patients’ wishes in the most advanced phase of their illness (37-40).

This study has its strengths and weaknesses. The main weakness lies
in the small number of cases considered, resulting in a limited number
of STS in each diagnostic category. Given the heterogeneous
clinicopathological outcome of STS subtypes, this situation can
potentially result in significant biases. More extensive studies should
address performance in care provision for early vs. more advanced STS,
which could be affected by the biological profile of the malignancies
considered, inconsistent clinical management, or (even by) a suboptimal
choice of performance indicators. The currently available indicators do
not include any quality assessment involving molecular testing, or any
reference to personalized therapies, though their impact is already
crucial to high-standard patient management (6).

The study’s main strength lies in its population-based (not center-
specific) design, so it potentially represents the quality of care offered
to a large, epidemiologically stable population. Identifying which
indicators did or did not reach the (theoretical) thresholds established
by our RWG represents a good starting point for critically addressing
what has been achieved so far, and what we need to be done as
we move forward.

In conclusion, this study emphasizes that the evaluation of care
pathways is critical to ensure quality improvement and excellence of
care at all times, especially for rare cancers such as soft tissue sarcomas.
In this way, procedures in need of corrective action can be identified
and new evidence-based goals can be formulated to improve patient
management, outcomes, and optimize resource allocation.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

References

1. Sbaraglia M, Bellan E, Dei Tos AP. The 2020 WHO classification of soft tissue tumours:
news and perspectives. Pathologica. (2021) 113:70-84. doi: 10.32074/1591-951X-213

2. WHO. Classification of Tumours Editorial Board. Soft Tissue and Bone Tumours. 5th
ed. Lyon (France): International Agency for Research on Cancer (2020).

3. Fletcher CDM, Bridge JA, Hogendoorn PCW eds. World Health Organization
Classification of Tumours of Soft Tissue and Bone. 4th ed. Lyon: IARC Press (2013).

4. Gamboa AC, Gronchi A, Cardona K. Soft-tissue sarcoma in adults: an update on
the current state of histiotype-specific management in an era of personalized medicine.
CA Cancer ] Clin. (2020) 70:200-29. doi: 10.3322/caac.21605

5. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer ] Clin. (2020)
70:7-30. doi: 10.3322/caac.21590

6. Cancer Genome Atlas Research Network. Comprehensive and integrated genomic
characterization of adult soft tissue sarcomas. Cells. (2017) 171:950-965.e28. doi:
10.1016/j.cell.2017.10.014

7. American Cancer Society (2022) Survival rates for soft tissue sarcoma. Available at:
https://www.cancer.org/cancer/soft-tissue-sarcoma/detection-diagnosis-staging/
survival-rates.html (Accessed May 2022).

Frontiers in Medicine

10.3389/fmed.2023.1226090

Ethics statement

The studies involving human participants were reviewed and
approved by Veneto Oncological Institute. Written informed consent
for participation was not required for this study in accordance with
the national legislation and the institutional requirements.

Author contributions

MRu and ABu: conceptualization and review and editing. ABru,
MS, ST, GG, CC, MZ, and PF: data curation. ABu, CC, and ABra:
formal analysis. CR and SM: funding acquisition. ABu: investigation.
ABu and VB: methodology and project administration. ABu, ABru,
CR, and SM: resources. CC: software. MRu, AD, ABo, PB, LD, MRa,
CR, and SM: supervision. ABu, MZ, AV, AS, and ABru: writing
original draft. All authors contributed to the article and approved the
submitted version.

Funding

This research has received “Current Research” funds from the
Italian Ministry of Health to cover publication costs.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

8. Mendenhall WM, Indelicato DJ, Scarborough MT, Zlotecki RA, Gibbs CP,
Mendenhall NP, et al. The management of adult soft tissue sarcomas. Am J Clin Oncol.
(2009) 32:436-42. doi: 10.1097/COC.0b013e318173a54f

9. Goldsmith PJ. NCCN’s value pathways: the drive for quality cancer care. J Natl
Compr Cancer Netw. (2013) 11:119-20. doi: 10.6004/jnccn.2013.0018

10. Follmann M, Schadendorf D, Kochs C, Buchberger B, Winter A, Wesselmann S.
Quality assurance for care of melanoma patients based on guideline-derived quality

indicators and certification. | Dtsch Dermatol Ges. (2014) 12:139-47. doi: 10.1111/
ddg 12238

11. Ferre F, de Belvis AG, Valerio L, Longhi S, Lazzari A, Fattore G, et al. Italy: health
system review. Health Syst Transit. (2014) 16:1-168.

12. Casali PG, Abecassis N, Aro HT, Bauer S, Biagini R, Bielack S, et al. ESMO
guidelines committee and EURACAN. Soft tissue and visceral sarcomas: ESMO-
EURACAN clinical practice guidelines for diagnosis, treatment and follow-up. Ann
Oncol. (2018) 29:iv51-67. doi: 10.1093/annonc/mdy096

13. Hoekstra HJ, Haas RLM, Verhoef C, Suurmeijer AJH, van Rijswijk CSP, Bongers
BGH, et al. Adherence to guidelines for adult (non-GIST) soft tissue sarcoma in the

frontiersin.org


https://doi.org/10.3389/fmed.2023.1226090
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.32074/1591-951X-213
https://doi.org/10.3322/caac.21605
https://doi.org/10.3322/caac.21590
https://doi.org/10.1016/j.cell.2017.10.014
https://www.cancer.org/cancer/soft-tissue-sarcoma/detection-diagnosis-staging/survival-rates.html
https://www.cancer.org/cancer/soft-tissue-sarcoma/detection-diagnosis-staging/survival-rates.html
https://doi.org/10.1097/COC.0b013e318173a54f
https://doi.org/10.6004/jnccn.2013.0018
https://doi.org/10.1111/ddg.12238
https://doi.org/10.1111/ddg.12238
https://doi.org/10.1093/annonc/mdy096

Rugge et al.

Netherlands: a plea for dedicated sarcoma centers. Ann Surg Oncol. (2017) 24:3279-88.
doi: 10.1245/s10434-017-6003-3

14. Gronchi A, Miah AB, Dei Tos AP, Abecassis N, Bajpai J, Bauer S, et al. ESMO
Guidelines Committee, EURACAN and GENTURIS. Soft tissue and visceral sarcomas:
ESMO-EURACAN-GENTURIS Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. (2021) 32:1348-1365. doi: 10.1016/j.annonc.2021.07.006

15. Portale Sanitd Regione del Veneto PDTA Sarcoma. Available at: https://salute.
regione.veneto.it/web/rov/pdta-sarcoma (Accessed May 2022).

16. Decree n. 179 (2015). Approvazione del Percorso Diagnostico Terapeutico
Assistenziale (PDTA) per pazienti affetti da sarcoma dei tessuti molli, sarcomi uterini e GIST.

17. Associazione Italiana Oncologia Medica (AIOM). Linee guida per i Sarcomi dei
Tessuti Molli e GIST (2020). Available at: https://www.aiom.it/wp-content/
uploads/2020/10/2020_LG_AIOM_Sarcomi.pdf (Accessed May 2022).

18. Soft Tissue Sarcoma (2018). Version 2. 2018, NCCN Clinical Practice Guidelines
in Oncology.

19. Scottish Cancer Taskforce and National Cancer Quality Steering Group Sarcoma
Clinical Quality Performance Indicators Engagement Document. (2018). Available at:
https://consult.gov.scot/nhs/sarcoma-qpis/user_uploads/sarcoma-qpis---formal-review-
engagement-document-1.pdf (Accessed May 2022).

20. Kim HS, Song YS. International Federation of Gynecology and Obstetrics (FIGO)
staging system revised: what should be considered critically for gynecologic cancer? J
Gynecol Oncol. (2009) 20:135-6. doi: 10.3802/jgo0.2009.20.3.135

21. Mainz J. Defining and classifying clinical indicators for quality improvement. Int
J Qual Health Care. (2003) 15:523-30. doi: 10.1093/intghc/mzg081

22.van der Geer E, van Tuijl HE Rutte CG. Performance management in healthcare:
performance indicator development, task uncertainty, and types of performance
indicators. Soc Sci Med. (2009) 69:1523-30. doi: 10.1016/j.socscimed.2009.08.026

23. World Health Organization. Type of indicators. (2014). Available at: https://www.
emro.who.int/child-health/research-and-evaluation/indicators/Type-of-indicators.html
(Accessed May, 2022).

24, Mathoulin-Pélissier S, Chevreau C, Bellera C, Bauvin E, Savés M, Grosclaude P,
et al. Adherence to consensus-based diagnosis and treatment guidelines in adult soft-
tissue sarcoma patients: a French prospective population-based study. Ann Oncol. (2014)
25:225-31. doi: 10.1093/annonc/mdt407

25. Styring E, Billing V, Hartman L, Nilbert M, Seinen JM, Veurink N, et al. Simple
guidelines for efficient referral of soft-tissue sarcomas: a population-based evaluation of
adherence to guidelines and referral patterns. ] Bone Joint Surg Am. (2012) 94:1291-6.
doi: 10.2106/JBJS.K.01271

26. Ray-Coquard I, Montesco MC, Coindre JM, Dei Tos AP, Lurkin A, Ranchére-
Vince D, et al. Sarcoma: concordance between initial diagnosis and centralized expert
review in a population-based study within three European regions. Ann Oncol. (2012)
23:2442-9. doi: 10.1093/annonc/mdr610

27. Choi JH, Ro JY. The 2020 WHO classification of tumors of soft tissue: selected
changes and new entities. Adv Anat Pathol. (2021) 28:44-58. doi: 10.1097/
PAP.0000000000000284

Frontiers in Medicine

07

10.3389/fmed.2023.1226090

28. Sbaraglia M, Dei Tos AP. The pathology of soft tissue sarcomas. Radiol Med. (2019)
124:266-81. doi: 10.1007/s11547-018-0882-7

29. Somcutian O, Buiga R, Galatir M, Tudor Eniu D, Rachieru C, Coza D, et al. La
concordance du diagnostic histopathologique des sarcomes osseux et des tissus mous entre
deux centres anticancéreux de 'Europe de I'Est et de TOuest: une expérience de collaboration
[Histopathological diagnostic concordance in bone and soft tissue sarcomas between two
comprehensive cancer centers from eastern and western Europe: a collaborative experience].
Ann Pathol. (2015) 35:32-40. doi: 10.1016/j.annpat.2014.11.002

30. Kehrloesser S, Oberst S, Westerhuis W, Wendler A, Wind A, Blaauwgeers H, et al.
Analysing the attributes of comprehensive cancer centres and cancer centres across
Europe to identify key hallmarks. Mol Oncol. (2021) 15:1277-88. doi:
10.1002/1878-0261.12950

31. Rugge M, Sacchi D, Cesaro S, Sbaraglia M, Locatelli F. Ethics in clinical autopsy. J
Clin Pathol. (2020) 74:339-43. doi: 10.1136/jclinpath-2020-206793

32. Gronchi A, Strauss DC, Miceli R, Bonvalot S, Swallow CJ, Hohenberger P, et al.
Variability in patterns of recurrence after resection of primary retroperitoneal sarcoma
(RPS): a report on 1007 patients from the multi-institutional collaborative RPS working
group. Ann Surg. (2016) 263:1002-9. doi: 10.1097/SLA.0000000000001447

33. Villano AM, Zeymo A, Nigam A, Chan KS, Shara N, Unger KR, et al. Radical
excision for retroperitoneal soft tissue sarcoma: a national propensity-matched outcomes
analysis. Surgery. (2020) 168:831-7. doi: 10.1016/j.surg.2020.05.031

34. Kalaiselvan R, Malik AK, Rao R, Wong K, Ali N, Griffin M, et al. Impact of
centralization of services on outcomes in a rare tumour: retroperitoneal sarcomas. Eur
J Surg Oncol. (2019) 45:249-53. doi: 10.1016/j.ejs0.2018.06.032

35. Gronchi A, Lo Vullo S, Fiore M, Mussi C, Stacchiotti S, Collini P, et al. Aggressive
surgical policies in a retrospectively reviewed single-institution case series of
retroperitoneal soft tissue sarcoma patients. ] Clin Oncol. (2009) 27:24-30. doi: 10.1200/
JCO.2008.17.8871

36. Rugge M, Buja A, Tropea S, Girardi G, Cosenza Franzese L, Cozzolino C, et al.
Direct costs of care for adults with soft tissue sarcomas: a population-based study.
Cancer. (2022) 14:3109. doi: 10.3390/cancers14133109

37. Hentschel L, Richter S, Kopp HG, Kasper B, Kunitz A, Grinwald V; et al. Quality
of life and added value of a tailored palliative care intervention in patients with soft
tissue sarcoma undergoing treatment with trabectedin: a multicentre, cluster-
randomised trial within the German interdisciplinary sarcoma group (GISG). BM]
Open. (2020) 10:e035546. doi: 10.1136/bmjopen-2019-035546

38. Bovero A, Opezzo M, Botto R, Gottardo E Torta R. Hope in end-of-life cancer
patients: a cross-sectional analysis. Palliat Support Care. (2021) 19:563-9. doi: 10.1017/
$1478951520001388

39. Regional Act n. 7 2009 March 19 Disposizioni per garantire cure palliative ai
malati in stato di inguaribilita avanzata o a fine vita e per sostenere la lotta al dolore.
Official Bulletin of the Veneto Region n. 25, 2009 March 24. Available at: https://bur.
regione.veneto.it/BurvServices/pubblica/DettaglioLegge.aspx?id=214175 (Accessed
May 2022).

40. Lossignol D. Narrative ethics in the field of oncology. Curr Opin Oncol. (2014)
26:385-8. doi: 10.1097/CC0O.0000000000000085

frontiersin.org


https://doi.org/10.3389/fmed.2023.1226090
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1245/s10434-017-6003-3
https://doi.org/10.1016/j.annonc.2021.07.006
https://salute.regione.veneto.it/web/rov/pdta-sarcoma
https://salute.regione.veneto.it/web/rov/pdta-sarcoma
https://www.aiom.it/wp-content/uploads/2020/10/2020_LG_AIOM_Sarcomi.pdf
https://www.aiom.it/wp-content/uploads/2020/10/2020_LG_AIOM_Sarcomi.pdf
https://consult.gov.scot/nhs/sarcoma-qpis/user_uploads/sarcoma-qpis---formal-review-engagement-document-1.pdf
https://consult.gov.scot/nhs/sarcoma-qpis/user_uploads/sarcoma-qpis---formal-review-engagement-document-1.pdf
https://doi.org/10.3802/jgo.2009.20.3.135
https://doi.org/10.1093/intqhc/mzg081
https://doi.org/10.1016/j.socscimed.2009.08.026
http://www.emro.who.int/child-health/research-and-evaluation/indicators/Type-of-indicators.html
http://www.emro.who.int/child-health/research-and-evaluation/indicators/Type-of-indicators.html
https://doi.org/10.1093/annonc/mdt407
https://doi.org/10.2106/JBJS.K.01271
https://doi.org/10.1093/annonc/mdr610
https://doi.org/10.1097/PAP.0000000000000284
https://doi.org/10.1097/PAP.0000000000000284
https://doi.org/10.1007/s11547-018-0882-7
https://doi.org/10.1016/j.annpat.2014.11.002
https://doi.org/10.1002/1878-0261.12950
https://doi.org/10.1136/jclinpath-2020-206793
https://doi.org/10.1097/SLA.0000000000001447
https://doi.org/10.1016/j.surg.2020.05.031
https://doi.org/10.1016/j.ejso.2018.06.032
https://doi.org/10.1200/JCO.2008.17.8871
https://doi.org/10.1200/JCO.2008.17.8871
https://doi.org/10.3390/cancers14133109
https://doi.org/10.1136/bmjopen-2019-035546
https://doi.org/10.1017/S1478951520001388
https://doi.org/10.1017/S1478951520001388
https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioLegge.aspx?id=214175
https://bur.regione.veneto.it/BurvServices/pubblica/DettaglioLegge.aspx?id=214175
https://doi.org/10.1097/CCO.0000000000000085

	Indicators of clinical performance in monitoring soft tissue sarcoma management: a population-based perspective
	Introduction
	Materials and methods
	Context
	Clinical data
	Indicators

	Results
	Diagnostic phase: indicators 1–2
	Process performance: indicators 3–4
	Therapeutic phase (surgical and other treatments): indicators 5–14
	End of life care (indicator 15)

	Discussion
	Diagnosis
	Process performance
	Surgical and/or other treatments
	End of life phase

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

