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BACKGROUND

● Long-term radiation-induced fibrosis (RIF) is a 
common and debilitating late side effect of head and 
neck cancer (HNC) treatment.1

● RIF can significantly impact patients’ quality of life 
through functional impairment and cosmetic changes.

● Despite advancements in subjective and objective 
measurement tools to assess long-term fibrosis 
severity in these patients, there is a critical need for an 
updated systematic review to evaluate their reliability, 
validity, and clinical utility.

STUDY OBJECTIVE

To systematically review and evaluate the reliability, validity, 
and clinical utility of measurement tools for post-radiation 
fibrosis in patients with HNC. 

METHODS
 
 Design

○ Systematic review following PRISMA guidelines.2

 
 Databases Searched

○ Medline, Embase, Web of Science and Cochrane 
Library (through November 2024).

○ Restricted to English-language articles.
 
 Study Selection

○ Population: Patients with head and neck cancer 
after radiation therapy.

○ Interventions/Measures: Imaging tools, physician-
reported outcome measures, patient-reported 
outcomes measures (PROMs).

○ Outcomes: Reliability, validity, and clinical utility of 
fibrosis measurement tools.

○ Excluded: Abstracts, reviews, case reports, non-
human participant studies.

 
 Risk of Bias

○ COSMIN Reliability & Measurement Error 
checklist: for clinician-reported outcomes (ClinRO) 
and Instrument-based tools.3

○ COSMIN RoB Checklist for PROMs v3.1: for 
patient reported outcomes.4

RESULTS

Figure 1: PRISMA flow diagram for systematic reviews and meta-
analyses. 

 Study characteristics
● Out of 4078 articles, 17 

included:
○ 10 imaging tools.
○ 5 PROMs.
○ 2 physician-reported 

outcome measures.
 

● Median publication year: 2015.
 
● Study design: 

○ Prospective designs:       
 10 studies (59%).
○ Cross-sectional: 
 5 studies (29%).

Table 1: Clinical evidence of validity and reliability for fibrosis measurement tools in head and neck cancer, as reported in the original studies. 
Evidence is summarized as presented by the authors, without application of COSMIN risk-of-bias criteria.

Abbreviations: NFS (Neck Fibrosis Scale), HN-LEF SI (Head and Neck Lymphedema and Fibrosis Symptom Inventory), CTCAE-adapted LENT-
SOMA (Common Terminology Criteria for Adverse Events - Late Effects of Normal Tissues – Subjective, Objective, Management, Analytic scale), 
HN-ELAF (Head and Neck External Lymphedema and Fibrosis assessment scale).

A.

  B.

  C.

 Table 2: COSMIN risk of bias ratings for measurement tools assessing post-radiation fibrosis in head and neck cancer. 
A. and B. summarize clinician-reported outcome measures (ClinROs), and instrumental tools. C summarizes ratings for patient-reported 
outcome measures (PROMs) Ratings were assigned using COSMIN risk of bias checklists (v3.1 for PROMs; reliability and measurement 
error checklist for ClinROs/Instruments), applying the “worst score counts” method per measurement property for C. These risk of bias 
ratings are distinct from the clinical evidence of validity and reliability reported by the original studies (see Table 1).

CONCLUSIONS

● Multiple subjective RIF measurement tools show evidence of 
clinical reliability and validity. However, per COSMIN's 
guidelines, they are rated as 'inadequate' due to incomplete 
reporting of measurement error statistics. 

● Among objective RIF measurement tools, Young’s modulus 
showed strong clinical validity and reliability, but did not 
meet COSMIN criteria for reliability due to coefficient of 
variation (%CV) reported over intraclass correlation 
coefficient.

● Further development of low-bias, RIF measurement tools 
meeting COSMIN criteria is critically needed.
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