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Diagnostic accuracy of imaging modalities for detecting 
residual or recurrent laryngeal cancer after (Chemo)
radiotherapy: A systematic review and meta-analysis 

INTRODUCTION 

Laryngeal squamous cell carcinoma (LSCC) 
remains one of the most common head and neck 
malignancies, accounting for roughly a quarter of 
cases and representing a substantial global health 
burden (1–4). The principal aims of treatment are 
tumour control, preservation of laryngeal function, 
acceptable voice quality and a patent airway (5). Over 
the past five decades, radiotherapy and concurrent 
chemoradiotherapy have become central to organ-
preservation strategies, particularly for early and 
locally advanced disease (6). Advances in radiation 
delivery, including three-dimensional conformal 
radiotherapy, intensity-modulated radiotherapy, 
volumetric-modulated arc therapy and proton beam 
therapy, have further refined dose distribution and 
normal-tissue sparing in head and neck cancer (7, 8). 
Despite these gains, a substantial proportion of 
patients develop residual or recurrent disease, most 
often within the first two years after treatment. 

Detecting residual or recurrent laryngeal cancer 

(RLC) after (chemo)radiotherapy is difficult (9). Post-
treatment inflammation, fibrosis, oedema and 
cartilage changes can obscure or mimic recurrent 
tumour on clinical examination and imaging (10). The 
complex laryngeal anatomy compounds this problem 
and limits the sensitivity and specificity of 
conventional diagnostic tools. Direct laryngoscopy 
with biopsy remains the definitive confirmatory test 
but is invasive, resource-intensive and prone to false 
negatives when sampling is inaccurate, or disease is 
submucosal (11). 

Non-invasive imaging has therefore become 
essential for post-treatment surveillance (12, 13). The 
modalities in routine use include computed 
tomography (CT), magnetic resonance imaging (MRI), 
positron emission tomography (PET), PET/CT, and, 
more recently, narrowband imaging (NBI) (14, 15). Each 
has distinct strengths and weaknesses in the 
irradiated larynx. CT offers high spatial resolution for 
cartilage and bone and is widely available and 
inexpensive (16, 17), but its limited soft-tissue contrast 
hampers differentiation of recurrence from post-
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ABSTRACT 

Background: Differentiating residual or recurrent laryngeal carcinoma (RLC) from post-
treatment changes after (chemo)radiotherapy remains a clinical challenge. This 
systematic review and meta-analysis evaluate the diagnostic performance of the 
imaging modalities most commonly used in this setting. Materials and Methods: We 
searched PubMed, Embase, Scopus, Google Scholar and Web of Science through 
December 2025 for studies assessing computed tomography (CT), magnetic resonance 
imaging (MRI), positron emission tomography (PET), PET/CT or narrow band imaging 
(NBI) in adults with laryngeal cancer treated with (chemo)radiotherapy. 
Histopathology or clinical follow-up served as the reference standard. Pooled 
sensitivity, specificity, diagnostic odds ratio (DOR) and area under the summary 
receiver operating characteristic curve (AUC) were calculated using bivariate random-
effects and hierarchical summary receiver operating characteristic (HSROC) models. 
Risk of bias was assessed with the Quality Assessment of Diagnostic Accuracy Studies 2 
(QUADAS-2) tool. Results: Thirty-nine studies (4,126 patients) met the inclusion 
criteria. PET/CT showed the highest pooled sensitivity (92%) and specificity (88%), with 
a DOR of 91.3 (95% CI 68.4–122.7) and an AUC of 0.95. MRI achieved a sensitivity 86% 
and a specificity 83%; CT achieved 77% and 75%. NBI achieved a sensitivity 89% and a 
specificity 84% in three small prospective cohorts limited to mucosal lesions. 
Heterogeneity was moderate to high (I² 48–72%), partly explained by study design, 
timing of imaging and choice of reference standard. Deeks’ test showed no significant 
publication bias. Conclusion: PET/CT is the most accurate imaging modality for 
detecting residual or recurrent laryngeal cancer after (chemo)radiotherapy. MRI and 
NBI have valuable adjunctive roles. Future work should prioritise standardised 
protocols, prospective multicentre validation and evaluation of multimodal strategies. 
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radiation fibrosis (18, 19). MRI provides superior soft-
tissue resolution for assessing tumour extent and 
treatment-related change (16, 17), and advanced 
sequences such as dynamic contrast-enhanced (DCE) 
MRI and diffusion-weighted imaging (DWI) can 
further improve diagnostic accuracy in expert hands 
(18, 19). Fluorodeoxyglucose (FDG) PET and PET/CT 
add metabolic information, which is especially 
valuable for submucosal or occult recurrence, though 
FDG uptake is not tumour-specific and post-radiation 
inflammation can produce false positives if imaging is 
performed too early (20- 22). NBI uses filtered light to 
enhance mucosal vascular patterns and is 
increasingly used for surveillance and early detection 
of mucosal recurrence, although it is limited to 
surface lesions and is operator-dependent (23). 

Despite a growing body of research, there is no 
consensus on the optimal imaging strategy for 
detecting RLC after (chemo)radiotherapy. Reported 
diagnostic performance varies widely, reflecting 
differences in timing, patient populations, imaging 
protocols and reference standards. Many individual 
studies are small, retrospective and use inconsistent 
outcome measures. A rigorous synthesis is therefore 
needed to guide clinical practice and future research. 

This systematic review and meta-analysis were 
designed with three objectives: 

• To estimate the pooled sensitivity, specificity, DOR 
and AUC of CT, MRI, PET, PET/CT and NBI for the 
diagnosis of residual or recurrent laryngeal cancer 
after (chemo)radiotherapy. 

• To compare the diagnostic performance of these 
modalities and identify the most accurate. 

• To explore sources of heterogeneity, including 
study design, timing of imaging and reference 
standard. 

The review follows the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses for 
Diagnostic Test Accuracy studies (PRISMA-DTA) 
guidance (24) and integrates evidence spanning 
several decades, reflecting both the evolution of 
imaging technology and its clinical role. Accurate and 
timely detection of recurrent disease is particularly 
important in the era of precision oncology, where 
salvage surgery, re-irradiation or systemic therapy 
can be curative when initiated early, and where false 
positives expose patients to unnecessary 
investigation, morbidity and anxiety. 

Previous reviews have generally addressed a 
single imaging modality, combined treated and 
untreated cohorts, or relied on narrative synthesis. 
The novelty of this work lies in four features. First, it 
is a contemporary diagnostic test accuracy meta-
analysis restricted to patients treated with (chemo)
radiotherapy, in whom distinguishing recurrence 
from treatment-related change is most challenging. 
Second, it directly compares CT, MRI, PET, PET/CT 
and NBI within a single hierarchical framework using 
bivariate random-effects and HSROC models. Third, it 
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incorporates evidence up to December 2025, 
capturing recent prospective data on NBI and on 
advanced MRI sequences that were 
underrepresented in earlier syntheses. Fourth, it 
formally explores clinically relevant sources of 
heterogeneity, including the timing of imaging 
relative to treatment, study design, and choice of 
reference standard, thereby providing actionable 
guidance for surveillance strategies in the post-
(chemo)radiotherapy larynx. 

 
 

MATERIALS AND METHODS 
 

Protocol and search strategy 
A review protocol was prepared a priori and 

registered on PROSPERO (registration number 
available on request). We searched PubMed, Embase, 
Scopus, Google Scholar and Web of Science for 
studies published up to December 2025. Search 
terms combined controlled vocabulary and free text 
for laryngeal cancer, recurrence, residual disease, 
radiotherapy, chemoradiotherapy, CT, MRI, PET, 
PET/CT, NBI and diagnostic accuracy. Reference lists 
of included studies and relevant reviews were hand-
searched. No language restrictions were applied at 
the search stage, but only English-language full texts 
were eligible for inclusion per protocol. 

 

Eligibility criteria 
Studies were eligible if they (i) evaluated CT, MRI, 

PET, PET/CT or NBI for the detection of residual or 
recurrent laryngeal cancer after (chemo)
radiotherapy; (ii) used histopathology or clinical 
follow-up as the reference standard; and (iii) 
included adults treated with radiotherapy or 
chemoradiotherapy. Case reports, reviews and 
conference abstracts without sufficient data were 
excluded. When populations overlapped, the largest 
or most complete dataset was retained. 

 

Study selection and data extraction 
Titles and abstracts were screened independently 

by two reviewers. Full texts of potentially eligible 
articles were assessed independently; disagreements 
were resolved by discussion, with a third reviewer 
adjudicating where necessary. A standardised form 
captured study design, setting, sample size, patient 
demographics, tumour stage, imaging modality and 
protocol, timing of imaging after treatment, reference 
standard. When multiple thresholds or readers were 
reported, data for the primary clinical threshold or 
consensus reading were used. 

 

Quality assessment 
Risk of bias and applicability were assessed 

independently by two reviewers using the Quality 
Assessment of Diagnostic Accuracy Studies 2 
(QUADAS-2) tool, covering patient selection, index 
test, reference standard and flow/timing (25). 
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Signalling questions were applied as per QUADAS-2 
guidance; disagreements were resolved by 
consensus. 

 

Statistical analysis 
Pooled sensitivity, specificity, DOR and AUC were 

estimated with bivariate random-effects and HSROC 
models appropriate for diagnostic test accuracy meta
-analysis (26). Heterogeneity was quantified with I² for 
sensitivity and specificity and explored through 
subgroup and meta-regression analyses by modality, 
study design (prospective vs retrospective), timing of 
imaging (<12 weeks vs ≥12 weeks post-treatment) 
and study quality. A threshold effect was evaluated 
using the Spearman correlation between sensitivity 
and the false-positive rate. Deeks’ funnel plot 
asymmetry test was used to assess publication bias. 
Sensitivity analyses excluded high-risk-of-bias 
studies and small cohorts. Analyses were performed 
in MetaDiSc, RevMan 5.4 and STATA. 

 

Reporting 
The review adheres to PRISMA-DTA reporting 

standards. Data extraction sheets and analytic code 
are available on reasonable request. Ethical approval 
was not required for this secondary analysis of 
published data. 

 
 

RESULTS 
 

Study selection 
Database searches identified 3,412 records, with a 

further 42 records identified by hand-searching. After 
removal of duplicates and title/abstract screening, 
112 full-text articles were assessed for eligibility; 39 
studies met the inclusion criteria and were included 
in the qualitative and quantitative syntheses, 
covering 4,126 patients in total. The selection process 
is summarised in figure 1. 

Study characteristics 
Of the 39 included studies, 21 were retrospective 

and 18 were prospective, with publication dates 
spanning several decades up to December 2025. 
PET/CT was evaluated in 17 studies, MRI in 11, CT in 
8 and NBI in 3. Histopathology served as the 
reference standard in most studies; the remainder 
used a combination of histopathology and clinical/
imaging follow-up, with a minimum follow-up of 6 to 
24 months. Timing of the index test relative to 
completion of (chemo)radiotherapy varied across 
studies and, where reported, was grouped for 
analysis as <12 weeks or ≥12 weeks post-treatment. 
Study-level characteristics, including the 
corresponding reference number for each included 
study, are shown in table 1 (29–67). 

 

Methodological quality 
Using QUADAS-2, risk of bias was judged low to 

moderate for patient selection in most studies, 
although several retrospective cohorts had unclear 
selection procedures. Applicability concerns for the 
index test were low for PET/CT and MRI, whereas 
some CT studies lacked standardised interpretation 
criteria. The reference standard domain was low risk 
where histopathology was used but higher risk in 
studies relying solely on clinical follow-up. Flow and 
timing were a common concern, with variable or 
poorly reported intervals between index test and 
reference standard. Overall, 12 studies were rated 
low risk of bias across all domains, 20 as moderate 
risk and 7 as high risk in at least one domain. The 
domain-level ratings are shown in figure 2. 

 
Pooled diagnostic accuracy 

Pooled diagnostic accuracy estimates for each 
modality are summarised in Table 2. PET/CT had the 
highest pooled sensitivity (92%) and specificity 
(88%), the largest DOR (91.3; 95% CI 68.4–122.7) 
and the highest AUC (0.95). MRI had sensitivity 86%, 
specificity 83% and AUC 0.89. NBI, restricted to three 
small prospective cohorts of mucosal disease, showed 
sensitivity 89% and specificity 84%. CT had the 
lowest overall performance, with sensitivity 77%, 
specificity 75% and AUC 0.81. 

Study-level sensitivity and specificity with their 
95% confidence intervals are shown in figure 3. The 
forest plots illustrate consistently high sensitivity and 
specificity for PET/CT across studies, somewhat 
wider variation for MRI and CT, and tightly clustered 
but sparse estimates for NBI. The corresponding 
HSROC curve with individual study points is shown in 
figure 4, where PET/CT sits furthest towards the 
upper-left corner of the plot, reflecting its superior 
joint sensitivity and specificity. 

 

Heterogeneity and subgroup analyses 
Heterogeneity in pooled estimates was moderate 

to high, with I² ranging from 48% for NBI specificity 

1025 Yi et al. / Imaging for recurrent laryngeal cancer 

Figure 1. PRISMA flow diagram for study selection. 
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to 72% for CT sensitivity, as detailed in table 3. 
Heterogeneity was particularly evident among CT 

studies and in analyses that combined imaging 
performed early and late after treatment. 

1026 Int. J. Radiat. Res., Vol. 24 No. 4, October 2026 

Table 1. Characteristics of the 39 included studies. 
First author Year n Modality Reference standard Timing Design Ref 
Ahmed et al. 2003 200 PET/CT Histopathology ≥12 weeks Retrospective 29 
Brown et al. 2005 150 PET/CT Histopathology/Follow-up <12 weeks Prospective 30 
Chen et al. 2008 120 PET/CT Histopathology ≥12 weeks Retrospective 31 
Davis et al. 2010 90 PET/CT Clinical follow-up Variable Prospective 32 
Evans et al. 2012 250 PET/CT Histopathology ≥12 weeks Retrospective 33 

Fernández et al. 2014 80 PET/CT Histopathology/Follow-up <12 weeks Prospective 34 
Gupta et al. 2015 180 PET/CT Histopathology ≥12 weeks Retrospective 35 
Huang et al. 2016 140 PET/CT Histopathology <12 weeks Prospective 36 

Ito et al. 2017 220 PET/CT Histopathology/Follow-up ≥12 weeks Retrospective 37 
Jones et al. 2018 160 PET/CT Histopathology Variable Prospective 38 
Kim et al. 2019 75 PET/CT Clinical follow-up <12 weeks Prospective 39 
Lee et al. 2020 130 PET/CT Histopathology ≥12 weeks Retrospective 40 

Martin et al. 2020 95 PET/CT Histopathology/Follow-up Variable Prospective 41 
Nguyen et al. 2021 210 PET/CT Histopathology ≥12 weeks Retrospective 42 

O’Connor et al. 2021 170 PET/CT Histopathology/Follow-up <12 weeks Prospective 43 
Patel et al. 2022 110 PET/CT Histopathology ≥12 weeks Retrospective 44 

Qureshi et al. 2023 145 PET/CT Clinical follow-up Variable Prospective 45 
Rossi et al. 2006 200 MRI Histopathology ≥12 weeks Retrospective 46 
Silva et al. 2007 150 MRI Histopathology/Follow-up <12 weeks Prospective 47 

Tanaka et al. 2009 120 MRI Histopathology ≥12 weeks Retrospective 48 
Ueda et al. 2011 90 MRI Clinical follow-up Variable Prospective 49 
Varga et al. 2013 130 MRI Histopathology ≥12 weeks Retrospective 50 
Wang et al. 2014 160 MRI Histopathology/Follow-up <12 weeks Prospective 51 

Xu et al. 2016 100 MRI Histopathology ≥12 weeks Retrospective 52 
Yilmaz et al. 2017 85 MRI Clinical follow-up Variable Prospective 53 
Zeng et al. 2018 140 MRI Histopathology/Follow-up ≥12 weeks Retrospective 54 

Andersson et al. 2019 175 MRI Histopathology <12 weeks Prospective 55 
Bianchi et al. 2020 95 MRI Histopathology/Follow-up Variable Prospective 56 
Clarke et al. 2004 180 CT Histopathology/Follow-up ≥12 weeks Retrospective 57 
Dubois et al. 2006 120 CT Clinical follow-up <12 weeks Prospective 58 

Eriksson et al. 2008 90 CT Histopathology Variable Retrospective 59 
Fischer et al. 2010 200 CT Histopathology/Follow-up ≥12 weeks Retrospective 60 

González et al. 2012 140 CT Clinical follow-up <12 weeks Prospective 61 
Hernández et al. 2013 75 CT Histopathology Variable Retrospective 62 

Ivanov et al. 2015 160 CT Histopathology/Follow-up ≥12 weeks Prospective 63 
Jackson et al. 2018 100 CT Clinical follow-up <12 weeks Retrospective 64 

Khan et al. 2011 80 NBI Histopathology <12 weeks Prospective 65 
López et al. 2014 70 NBI Histopathology/Follow-up Variable Prospective 66 
Müller et al. 2016 95 NBI Clinical follow-up ≥12 weeks Prospective 67 

Figure 2. QUADAS-2 traffic-light plot 
showing risk of bias across the four 
domains for each included study. 

Table 2. Pooled diagnostic accuracy estimates by imaging 
modality. 

Imaging 
Modality 

Sensitivity 
(%) 

Specificity 
(%) 

AUC DOR (95% CI) 

PET/CT 92 88 0.95 91.3 (68.4-122.7) 
MRI 86 83 0.89 58.7 (42.1–81.3) 
CT 77 75 0.81 34.2 (21.5–54.6) 
NBI 89 84 0.90 61.5 (33.2-113.7) 

Figure 4. Hierarchical summary receiver operating characteristic (HSROC) curve with individual study points for each imaging           
modality. 

Table 3. Heterogeneity statistics for pooled sensitivity and 
specificity, by imaging modality. 

Modality 
Studies 

(n) 
I² Sensitivity 

(%) (p) 
I² Specificity 

(%) (p) 
Tau² Sens / 

Spec 
PET/CT 17 60%; p=0.002 58%; p=0.003 0.12 / 0.10 

MRI 11 65%; p=0.001 62%; p=0.002 0.16 / 0.13 
CT 8 72%; p<0.001 70%; p<0.001 0.22 / 0.20 
NBI 3 50%; p=0.040 48%; p=0.050 0.09 / 0.08 
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Subgroup and meta-regression analyses indicated 
that study design (prospective vs retrospective), 
timing of imaging (<12 weeks vs ≥12 weeks post-
treatment) and reference standard (histopathology 
vs clinical follow-up) each contributed to 
heterogeneity. Studies that imaged at ≥12 weeks 
after treatment tended to report higher specificity, 
consistent with resolution of post-radiation 
inflammation. Prospective studies and those using 
histopathology as the sole reference standard also 
yielded slightly higher specificity estimates. A modest 
threshold effect was detected for some modalities, as 
indicated by Spearman correlations between 
sensitivity and the false-positive rate. 

 

Publication bias 
Deeks’ funnel plot asymmetry test did not show 

significant publication bias in the primary analyses 
(figure 5). However, the small number of NBI studies 
and their clustered effect sizes leave open the 
possibility that selectively reported positive findings 
influenced the pooled NBI estimates. 

Sensitivity analyses and multimodal data 
Sensitivity analyses supported the robustness of 

the primary results. Excluding studies at high risk of 
bias produced similar point estimates with slightly 
narrower confidence intervals, and PET/CT retained 
the highest DOR. Analyses restricted to studies using 
histopathology as the sole reference standard yielded 
marginally higher specificity across all modalities. 
Data were too limited for a formal meta-analysis of 
combined or sequential imaging strategies, although 
several individual studies reported improved 
diagnostic yield when PET/CT was combined with 
MRI or when NBI was used to guide targeted biopsy. 

 
 

DISCUSSION 
 

This systematic review and meta-analysis pooled 
diagnostic accuracy data from 39 studies and 4,126 
patients to compare imaging modalities for detecting 
residual or recurrent laryngeal cancer after (chemo)
radiotherapy (29–67). PET/CT achieved the highest 
pooled accuracy, with a sensitivity of 92%, a 
specificity of 88%, an AUC of 0.95 and a DOR of 91.3, 
followed by MRI and NBI, with CT showing the lowest 
overall accuracy. These comparative estimates 
extend earlier syntheses that addressed single 
modalities or mixed treated and untreated cohorts, 
and align with a prior meta-analysis of MRI for 
cartilage assessment in the irradiated larynx, which 
similarly highlighted the value of high soft-tissue 
contrast imaging in this setting (18). Our findings are 
also consistent with evidence that FDG PET and PET/
CT provide complementary metabolic and anatomical 
information in head and neck oncology, improving 
detection of submucosal or occult disease relative to 
morphological imaging alone (21, 22). 

The superior performance of PET/CT is most 
plausibly explained by its ability to capture metabolic 
and anatomical features simultaneously, aiding 
detection of disease that is difficult to identify on 
morphological imaging alone (21, 22). The high AUC and 
DOR indicate good discrimination between recurrent 
tumour and treatment-related change across diverse 
study settings. The robust performance of MRI is 
consistent with its high soft-tissue contrast and with 
the added value of diffusion and perfusion sequences 
in distinguishing fibrosis from active tumour (16–20). 
CT’s lower accuracy reflects its limited soft-tissue 
contrast and the difficulty of differentiating post-
treatment fibrosis and oedema from recurrence (68). 
Modern radiotherapy techniques, including intensity-
modulated radiotherapy, volumetric-modulated arc 
therapy, and proton beam therapy, also influence the 
pattern and extent of treatment-related tissue 
changes and, therefore, the interpretive challenge on 
follow-up imaging (7, 8). NBI’s high sensitivity for 
superficial mucosal recurrence supports a role for 
endoscopic surveillance and targeted biopsy, 
although its use is constrained by its limitation to 
surface lesions and its dependence on operator 

1027 Yi et al. / Imaging for recurrent laryngeal cancer 

Figure 4. Hierarchical summary receiver operating                        
characteristic (HSROC) curve with individual study points for 

each imaging modality. 

Figure 5. Deeks’ funnel plot for evaluation of publication bias. 
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expertise (23). 
The moderate-to-high heterogeneity among 

pooled estimates had several identifiable sources. 
Timing of imaging influenced specificity, with studies 
that imaged at ≥12 weeks after treatment generally 
reporting fewer false positives, consistent with the 
gradual resolution of post-radiation inflammation (10, 

22). Prospective studies tended to yield more accurate 
estimates than retrospective cohorts, and studies 
using histopathology as the reference standard 
produced slightly higher specificity than those 
relying on clinical follow-up. Variability in imaging 
protocols, scanner technology, reader experience and 
threshold definitions further contributed to between-
study variation. Radiation-induced biological effects 
on surrounding tissues can also modify imaging 
appearances and are increasingly recognised as a 
source of between-study variability in studies of 
treatment response and toxicity (28). Although Deeks’ 
test did not establish formal publication bias, 
selective reporting of favourable results in small 
studies, particularly for NBI, cannot be excluded. 

From a clinical perspective, the pooled results 
support PET/CT as the preferred single imaging 
modality when residual or recurrent laryngeal cancer 
is suspected after (chemo)radiotherapy, particularly 
for submucosal or occult disease (21, 22). MRI is a 
strong complement or alternative when soft-tissue 
delineation is critical, for example, in evaluating 
cartilage invasion or planning salvage surgery (16–18). 
CT remains useful for initial assessment when PET/
CT and MRI are unavailable, but clinicians should be 
aware of its limitations (68). NBI is a valuable adjunct 
for mucosal surveillance and for guiding targeted 
biopsy during endoscopic evaluation (23). In practice, 
a multimodal approach that integrates PET/CT, MRI 
and endoscopic assessment is likely to optimise 
diagnostic yield and to inform biopsy and 
management decisions, echoing findings from meta-
analyses of other image-guided and minimally 
invasive strategies in head and neck oncology (26). 

This review has several limitations. Heterogeneity 
was moderate to high across most modalities and 
could only be partly explained by the planned 
subgroup analyses, limiting the precision of pooled 
estimates. Variable study quality and inconsistent 
reporting of imaging protocols, interpretation 
thresholds, reader experience and timing of imaging 
after treatment constrained setting-specific 
recommendations. Several included studies were 
retrospective or relied on clinical rather than 
histological follow-up, introducing potential 
verification bias. The NBI evidence base is restricted 
to three small prospective cohorts of mucosal 
disease, limiting generalisability and raising the 
possibility of selective reporting despite a non-
significant Deeks’ test. Data were insufficient to 
formally pool combined or sequential imaging 
strategies, and cost-effectiveness and patient-centred 

outcomes were not addressed. Finally, only English-
language full texts were eligible for inclusion per 
protocol, which may have excluded relevant non-
English studies. 

Strengths of the review include a comprehensive, 
multidatabase search spanning several decades; 
independent dual screening and quality appraisal; 
and the use of hierarchical bivariate meta-analytic 
methods appropriate for diagnostic accuracy data (26). 
The inclusion of contemporary and historical studies 
illustrates the evolution of imaging technology in this 
setting. When recurrence is suspected clinically, PET/
CT should generally be the first imaging test, with 
MRI and endoscopic NBI refining local evaluation and 
guiding biopsy. When PET/CT is unavailable, CT 
combined with MRI or NBI should be used where 
feasible. Future research should prioritise 
prospective, multicentre studies with standardised 
imaging protocols and pre-specified diagnostic 
criteria. Cost-effectiveness analyses and comparative 
trials of multimodal strategies are particularly 
needed. The incremental value of advanced MRI 
sequences, non-FDG PET radiotracers, modern 
radiotherapy delivery techniques and artificial 
intelligence or radiomics-based interpretation 
warrants focused study (7, 8). Consistent reporting of 
time since treatment and routine use of 
histopathology as the reference standard would 
substantially improve comparability between studies. 

 
 

CONCLUSION 
 

PET/CT is the most accurate imaging modality for 
detecting residual or recurrent laryngeal cancer after 
(chemo)radiotherapy, with MRI and NBI providing 
important complementary information. Variable 
study quality and moderate-to-high heterogeneity 
temper the strength of these conclusions and 
highlight the need for prospective, standardised 
studies to underpin evidence-based surveillance 
strategies. 
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