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Dear Reader

 

Welcome to the first 2026 edition of our SpotOn+ Newsletter. 

In this issue, we highlight three key studies advancing the care of patients with

chordomas and chondrosarcomas, spanning children, adolescents, young

adults, and adults.

The first paper reports outcomes in 76 children and adolescents/young adults

treated with pencil-beam scanning proton therapy. These rare skull base tumors

remain challenging and require aggressive local therapy. With a median follow-

up of over seven years, overall survival reached 86%, with excellent local and

distant tumor control and a relatively low rate of severe late toxicities. Complete

surgical resection and treatment at initial diagnosis were associated with better

outcomes, while recurrent disease significantly worsened survival and control

rates. Children experienced slightly poorer distant control than older patients.

Importantly, quality of life recovered to levels comparable with healthy peers

within two years. These results reinforce proton therapy as an effective, organ-

sparing standard for young patients and underscore the importance of early

definitive management.

The second paper focuses on adults, examining long-term outcomes and quality

of life in 77 patients treated with pencil-beam scanning proton therapy. Five-year

overall survival was 89%, with local control of 83%. Quality of life temporarily

declined immediately after therapy and during the subsequent two to three



years, particularly in patients with local or distant failure, but improved from year

five onward. Complete tumor resection prior to therapy consistently correlated

with better quality of life, whereas disease progression, higher baseline

neurological symptoms, and female sex were associated with greater post-

treatment symptom burden. These findings emphasize the efficacy of proton

therapy and the value of early aggressive management to optimize both survival

and functional outcomes in adults with skull base tumors.

Finally, the medical physics team assessed online adaptive radiotherapy. The

Contour Assessment Tool for Quality Assurance (CAT-QA) addresses the

bottleneck of manual contour review through a fully automated, two-phase

workflow that flags organs-at-risk needing attention. In retrospective studies of

head and neck and abdominal proton therapy cases, CAT-QA flagged only 20–

27% of structures yet prevented nearly all dose deviations seen with unreviewed

auto-contours. With a runtime of under two minutes, CAT-QA enables real-time

integration, streamlining contour verification, reducing clinical workload, and

supporting precise, safe online adaptive radiotherapy in complex proton therapy

cases. 

 

That being said, I hope that this   newsletter was of interest to you and stay

tuned for the next edition in 4 months' time.

 

Sincerely,

Prof. Damien C. Weber,

Chairman Center for Proton Therapy,

Paul Scherrer Institute

Radio-Oncology News

Long-Term Clinical Outcome and QoL of Children and AYA

with Chordoma or Chondrosarcoma treated with Pencil

Beam Scanning Proton Therapy

Background and Aims

 

Chordomas (CH) and chondrosarcomas (CS) are rare mostly bone tumors.

Tumor control depends on surgical resection and high-dose radiation therapy

(RT). Proton therapy (PT) is the preferred treatment modality due to its precise

dose distribution and low rate of long-term complications. The aim of this study

is to assess clinical outcomes and quality of life (QoL) of children, adolescents,



and young adults (C-AYAs) with CH or CS after pencil beam scanning proton

therapy (pbsPT).

Methods

 

Seventy-six C-AYAs treated between 1999-2023 were included. Median age

was 16.6 years (1.5-25.4). Forty-four (57.9%) were AYAs (15-25 years). Most

tumors were CHs (n=49; 64.5%) and located in the skull-base (68.4%). Median

radiation dose was 73.8 Gy (RBE) (54-75.6). Twenty-six (34.2%) patients

underwent complete resection. PEDQOL questionnaire was used to assess

QoL. Kaplan–Meier and log-rank test were used for the analysis.

Results

 

With a median follow-up time of 88.4 months (range, 1.8 – 257.6), 9 (11.8%)

patients died. Local failure only developed in 9 (11.8%) patients. Two (2.6%)

presented with distant failure only and another patient (1.3%) had both. Late

toxicity grade ≥3 was observed in 12 patients. Seven-years overall survival

(OS), local control (LC), and distant control (DC) were 86.3%, 87.7% and

95.7%, respectively. Children when compared to AYAs had worse 7-years DC

(90% vs. 100%, p=0.049). Surgical resection vs. biopsy was associated with

better 7-years LC (87.1% vs. 67.7%, p=0.031). Recurrent tumors showed worse

OS, LC, and DC (94.5% vs. 44.6%, p<0.001; 93.2% vs. 36.6%, p<0.001; 98.3%

vs 77.6%, p=0.003). Seven-years freedom from grade ≥3 late toxicity was

83.1%. Three (3.9%) children with CH developed secondary tumors. QoL did not

differ from a healthy cohort 2 years after pbsPT.



Dose  distribution of a proton therapy plan for a 25-year old female patient diagnosed

with an atlanto-occipital chordoma. Tumor was completely resected and treated with a

total dose of 74 GyRBE in 37 fractions; highlighted are PTV 5400 (blue thin line) and

PTV 7400 (red thin line).

Conclusions

 

Excellent  clinical outcomes with acceptable long-term toxicity and QoL were

observed for C-AYAs with CH/CS after pbsPT. Recurrent tumors, children, and

lack of surgical resection was associated with worse prognosis.

 

This work has been recently published (Vazquez et al. 2025).

Radio-Oncology News

Quality of Life and Clinical Outcomes in Patients with Skull

Base Chordoma and Chondrosarcoma treated with Pencil-

Beam Scanning Proton Therapy

Background 

 

Skull  base chordoma (Ch) and chondrosarcoma (ChSa) are rare neoplasms

prone to local relapse. Alongside surgery, irradiation is a well-established

treatment modality for these tumors. Providing a high dose conformality and

thus delivering a high dose to the target volume while sparing the surrounding

healthy tissue, proton therapy (PT) is very well suited for brain and skull base

tumors. Given the relatively long patient survival expectancy, post-treatment

quality of life (QoL) is crucial. This study prospectively assessed long-term QoL

in this collective.

Methods

 

Seventy-seven adult patients (median age, 50 years, range, 18.8–79.5; male

n = 31; 40.3%) with skull base Ch/ChSa completed at least two EORTC-QLQ-

C30 and BN20 questionnaires during and after PT. The majority of patients

(62.3%) were diagnosed with Ch, while 37.7% had ChSa. Complete resection of

the tumor was achieved in 22 (28.6%) cases. Oncological outcomes and

therapy-related toxicities were recorded during follow-up. QoL was analyzed,

with post-treatment scores compared to each patient’s baseline and correlated

to oncological outcomes. 

Results

 

The median follow-up time was 51 months (range, 1–94), with 5-year overall

survival (OS) and local control (LC) rates of 88.8% and 82.8%, respectively. The

time to local or distant failure ranged from 8 to 58 (median, 22) months. QoL

https://onlinelibrary.wiley.com/doi/10.1002/pbc.31898


deteriorated directly at completion of PT and two to three years thereafter (see

figure), especially in patients with local or distant failure. From the fifth year

onward, QoL improved again. Complete resection before PT correlated to better

QoL at all time points. Disease progression was associated with overall worse

QoL, higher neurological symptoms already before PT, and higher symptom

burden one year thereafter. Males reported better QoL before and one year after

PT than females.

Proportions of patients reporting improved, unchanged, or worsened global QoL directly

at proton therapy completion (PT3), and yearly thereafter (Y1-6)

Conclusions

 

PT achieves excellent OS and LC in patients with skull base Ch/ChSa. QoL

declines directly after PT but remains close to reference population values. From

the fifth year onward, QoL improves again. Gender, resection status, and

disease progression significantly affect QoL in these patients.

This work has been recently published (Bryjova and Mackeprang et al. 2025)

Medical Physics News

Contour Assessment Tool for Quality Assurance (CAT-QA)

to speed up Online Adaptive Radiotherapy

Objective

 

Manual review of daily auto-generated contours remains a challenge for clinical

implementation of online adaptive radiotherapy. To address this, we introduce a

Contour Assessment Tool for Quality Assurance (CAT-QA), an automatic

https://www.mdpi.com/2072-6694/17/22/3651


workflow designed to flag organs-at-risk (OAR) contours requiring manual

revision.

Approach

 

CAT-QA is fully automated and consists of two phases: a pre-treatment phase

performed prior to treatment, and an online phase executed after acquisition of

the daily image (Figure 1). In each phase, CAT-QA applies sequential geometric

and dosimetric tests to each auto-generated OAR contour to flag structures

requiring review. The tool was retrospectively applied to ten head and neck

(H&N) patients (44 CTs with manual contours) treated with proton therapy, split

into training and test sets. For each image, three treatment plans were created:

one with manual contours (Gold), one with automatic OAR contours (Auto), and

one combining auto-contours with manual ones for flagged OARs (CAT-QA

plan). Generalizability was assessed on six abdominal patients (8 CTs) without

retuning of thresholds or workflow parameters.

Main Results

 

CAT-QA flagged 21% of OARs in H&N and 27% in abdominal cases. No dose

failures (>5% of prescribed dose vs. Gold) were observed in H&N. One

abdominal OAR (1.4%) exceeded this threshold. In contrast, auto plans resulted

in dose failures in 7.5% (H&N) and 8.5% (abdomen). The higher flag rate

observed in the abdomen was driven by a single failed auto-contouring case;

excluding this outlier, the average flag rate was 20%, comparable to H&N. CAT-

QA runtime averaged <2min, supporting feasibility for integration into online

workflows.

Figure 1: CAT-QA workflow:  The pre-treatment phase is conducted after acquiring and

generating the input data: the planning CT, the planned dose, the manual contours. The

online phase is conducted after acquiring the daily CT. The daily dose is calculated by

optimizing the dose using the propagated contours. Geometric and dosimetric tests are

conducted to evaluate the OAR structures.

Significance

 

CAT-QA  shows promise for improving the safety and efficiency of auto-

contouring in online adaptive radiotherapy by flagging OARs that need manual

review, with initial results suggesting generalizability across treatment sites.



 

This work has been recently published (Fankhauser et al. 2026).
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