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Objective

To explore an effective method for imaging examinations to evaluate the surgical pathological complete response (PCR) in patients with head and neck squamous cell carcinoma (HNSCC) following neoadjuvant immunochemotherapy (NIC).





Methods

HNSCC patients who underwent NIC and subsequent surgery from May 2021 to November 2024 were retrospectively analyzed. All patients underwent imaging examination evaluations, including enhanced computed tomography (CT) and enhanced magnetic resonance (MR) imaging both before and after NIC. The average value of the region of interest (ROI) was extracted from the imaging examinations. Clinical parameter-related data were collected. The paired chi-square test was performed to analyze the differences in complete response (CR) between imaging examinations and pathology according to the response evaluation criteria in solid Tumors version 1.1 (RECISTv1.1). The optimal cutoff values of the adaptive ROI average value were determined using receiver operating characteristic curves (ROC). Binary logistic regression was applied to analyze the relevant clinical factors of PCR.





Results

In total, data from 81 patients with enhanced CT and enhanced MR were included in this study. Significant discrepancies in CR were observed between enhanced CT, MRI, and pathology (21.0% vs 42.0%, 8.6% vs 42.0%) (P < 0.05). The ROI average value ratio (before/after NIC) was associated with a better PCR. Specifically, ROI average value ratio ≥ 1.18 on enhanced CT (odds ratio [OR] 125.306,95% confidence interval [CI] 5.545-2831.633,P <0.001; PCR 80.6% vs 11.1%) or ROI value ratio ≥ 1.06 on T2-weighted image of enhanced MR (OR 144.822,95%CI 9.271-2262.326,P < 0.001; PCR 90.3% vs 12.0%) was noted.





Conclusion

Based on RECIST v 1.1, discrepancies in PCR were found between imaging examinations and surgical pathology of HNSCC after NIC. The ROI average value ratio (before/after NIC) was associated with a better PCR, with an enhanced CT ROI average value ratio ≥ 1.18 or the ROI average value ratio ≥ 1.06. Thus, RECIST v1.1 was demonstrated to be an inaccurate assessment method for PCR in HNSCC after NIC. The ROI average value ratio may have good diagnostic efficacy for PCR in HNSCC patients receiving NIC.
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1 Introduction

Head and neck Squamous cell carcinoma(HNSCC) is a common malignant tumor (1). Surgery and radiotherapy constitute the primary treatment modalities for HNSCC patients. Regrettably, the vast majority of patients present at the middle or late stages of the disease at the time of treatment. Even after undergoing a series of comprehensive therapies including surgery, radiotherapy, and chemotherapy, the recurrence and mortality rates remain distressingly high (2–4). Tumor immunotherapy has emerged as a novel and promising approach in cancer treatment (5, 6). Immune checkpoint inhibitors (ICIs), such as those targeting Programmed death ligand-1 (PD-1), Programmed death ligand (PD-L1), and Cytotoxic T lymphocyte-associated protein 4 (CTLA–4), have been approved for the treatment of various cancer types, including melanoma, lung cancer, and HNSCC (7–11). Evidenced by the clinical trials of Keynotes-012, KEYNOTE-040, KEYNOTE-048, and CheckMate141, ICIs have demonstrated the ability to extend the overall survival of patients with recurrent/metastatic HNSCC (12–15). Nivolumab and pembrolizumab were approved by the U.S. Food and Drug Administration (FDA) in 2016 for use as first-line treatments for recurrent/metastatic HNSCC. Inspired by these encouraging outcomes, numerous centers have initiated explorations into neoadjuvant immunotherapy for locally advanced HNSCC, yielding satisfactory results. After neoadjuvant immunotherapy, a significant number of patients achieve a favorable pathological response, and in some cases, even a pathological complete response (PCR) (16–18). Accurate assessment of PCR is of utmost importance as it can potentially spare patients from major surgical trauma. As a non-invasive examination method, imaging is widely utilized to evaluate the efficacy of immunotherapy. However, precisely evaluating this remains a challenge for radiologists (19, 20). Currently, the Response evaluation criteria in solid tumors version 1.1 (RECIST v1.1) serves as the primary reference for the objective evaluation standard of immunotherapy efficacy in clinical trials (21).

Notwithstanding, the accuracy of RECIST v1.1, as reported in the literature, has been a subject of contention. In the literature surveyed, all relevant trials adopted RECIST v1.1 as the evaluation standard. Nine trials demonstrated a correlation between pathological and radiological responses (18, 22–29), while six trials reported discrepancies (17, 30–34). Building on our own cases, this study employed surgical pathology as the gold standard to verify the accuracy of conventional imaging methods, such as enhanced computed tomography (CT) and enhanced magnetic resonance (MR), in evaluating the PCR of neoadjuvant immunochemotherapy (NIC) for HNSCC based on RECIST v1.1. Additionally, the study aimed to identify effective imaging parameters for the accurate evaluation of PCR, with the ultimate goal of better guiding clinical practice.




2 Methods



2.1 Characteristics of the cohort

A total of 81 patients who underwent enhanced CT and MR were retrospectively analyzed. These patients were all diagnosed with HNSCC in stage III or IV, received NIC, and then underwent surgery at the head and neck surgery department of the National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, from May 2021 to November 2024. Patient data, including gender, age, tumor type, differentiation, presence of multiple cancers, TNM staging, types of ICIs, and the number of immunotherapy cycles, were collected. TNM staging was determined according to the eighth edition of the staging system of The American Joint Committee on Cancer (AJCC). The clinical information of all patients was comprehensively documented.




2.2 Inclusion and exclusion criteria

Inclusion Criteria:

	All patients had locally advanced HNSCC in stage III or IV HNSCC, regardless of resectability, and underwent surgery following NIC.

	All patients underwent enhanced CT or MR imaging.

	All patients had complete medical records.



Exclusion Criteria:

	Patients with distant metastatic HNSCC.

	Patients who were unable to tolerate surgery.

	Patients with incomplete imaging evaluations.

	Patients with incomplete medical records.






2.3 Diagnostic evaluation



2.3.1 Pathology evaluation

Before NIC, a biopsy of the primary tumor sites was obtained from all patients, and their cancer was pathologically confirmed as squamous cell carcinoma. Pathologically, PCR was defined as the absence of tumor cells in the resected tissue.




2.3.2 Enhanced CT and MR examination

All patients underwent a 64-slice spiral CT scan (LightSpeed; VCT or Discovery HD750; GE Healthcare, USA). After a plain CT scan, patients were administered contrast media (1.2 mL/kg; Omnipaque 350 mg I/mL; GE Healthcare, USA) at a flow rate of 3.5 mL/s, followed by the injection of 40 mL of saline solution into the elbow vein using a power syringe (Medrad Stellant, Indianola, PA) at a flow rate of 3.0 mL/s. The arterial phase was captured 15 s after the injection of the contrast agent, and the venous phase was captured 45 s later. Images were then acquired.

The MRI scan was carried out using a 3.0T scanner (GE Discovery MR 750, GE Medical Systems) equipped with an 8 - channel head and neck phased - array coil. Axial Fast Spoiled Gradient Recalled (FSPGR) contrast - enhanced T1-weighted imaging (T1WI) was performed 60 s after an intravenous injection of gadopentetate dimeglumine (Magnevist, Bayer, Leverkusen, Germany) at a dose of 0.2 ml/kg body weight and a flow rate of 1.5 ml/s.

All patients underwent imaging examinations, including enhanced CT or enhanced MR, both before and after NIC, to determine the clinical stage and obtain the average value of the region of interest (ROI). In imaging, the ROI refers to a specific area defined in medical images that contains important diagnostic and treatment-relevant image features. The ROI average value was extracted from the maximum cross-sectional area of the tumor using a picture archiving and communication system(PACS)(Figure 1). For enhanced CT, the ROI average value ratio was calculated as the ratio of the ROI average value before NIC to that after NIC. For enhanced MR, the ROI average value ratio of the T2-weighted image was calculated as the ratio of the relative ROI average value before NIC to that after NIC. The relative ROI average value was defined as the ratio of the ROI average value of the tumor to that of the spinal cord. All imaging reports were reviewed by two experienced radiologists. Radiologically, based on RECIST v 1.1, the tumor remission rate was evaluated through imaging examination. Complete response (CR) was defined as the absence of any visible tumor during imaging or pathological examination.




Figure 1 | ROI definition The ROI average value was extracted from the maximum cross-sectional area of the tumor using a picture archiving and communication system as shown in the red circle. (A) A1 For enhanced MR, the ROI average value ratio of the T2-weighted image was calculated as the ratio of the relative ROI average value before NIC to that after NIC. The relative ROI average value was defined as the ratio of the ROI average value of the tumor to that of the spinal cord. (B) B1 For enhanced CT, the ROI average value ratio was calculated as the ratio of the ROI average value before NIC to that after NIC. MR, Magnetic resonance; CT, Computed tomography; AUC, Area under curve; ROI, Region of Interest; NIC, Neoadjuvant Immunochemotherapy.







2.4 Treatment method

All patients received standard clinical treatment. They all underwent NICC, followed by surgery. NICC consisted of 200 mg of programmed death protein - 1 (PD-1) inhibitors (such as pembrolizumab, tislelizumab, toripalimab, or sintilimab) combined with cisplatin at a dose of 75 mg/m² and paclitaxel at a dose of 175 mg/m². This regimen was administered on the first day of each 21-day cycle. Surgery involved the resection of the primary tumor sites and neck dissection, with or without repair and reconstruction.




2.5 Statistical method

The pairwise paired chi-square test was used to analyze the differences in enhanced CT-based CR and enhanced MR-based CR between imaging examination and pathology. When 20% or more of the cells in a contingency table had an expected count of 5 or less, Fisher’s exact test was applied instead. The relationship between PCR and enhanced CT remission, enhanced MR remission based on RECIST 1.1, and the ROI average value ratio was analyzed using the receiver operating characteristic (ROC) curve, to determine the optimal cutoff values. Binary logistic regression was performed to analyze the relevant clinical factors of PCR, with odds ratios (OR) and 95% confidence intervals (CI) calculated. Statistical significance was set at P < 0.05. All statistical analyses were conducted using SPSS 27.0 software.





3 Results



3.1 Patient characteristics

A total of 81 patients who underwent enhanced CT and MR for HNSCC were included in this study (Table 1). The patients were stratified into two groups according to gender and age (60 years old as the cut-off). Based on tumor types, they were further divided into four subgroups: oropharyngeal cancer (20 cases, accounting for 24.7%), hypopharyngeal cancer (36 cases, 44.4%), oral cancer (17 cases, 21.0%), and laryngeal cancer (8 case, 9.9%). The number of patients with multiple cancers in this cohort was 7 (8.6%). According to pathological differentiation, the cohorts were classified into well-differentiated tumor (19 cases, 23.5%), moderately differentiated tumor (44 cases, 54.3%), and poorly differentiated tumor(18 cases, 22.2%). TNM staging results included staging III (10 cases, 12.3%) and staging IV (71 cases, 87.7%). Based on the cutoff value 1 and 20 of combined positive score(CPS),all patients were divided into three groups including CPS<1(8,9.6%),1≤CPS<20(33,40.7) and 20≤CPS(33,40.7).The patients were also categorized into four groups according to the ICIs types: pembrolizumab (43 cases, 53.1%), tislelizumab(16 cases, 19.8%), toripalimab (20 cases, 24.7%), sintilimab (2 cases, 2.5%). Based on the number of immunotherapy cycles, the patients were grouped as follows: 1 cycle (4 cases, 4.9%), 2 cycles (57 cases, 70.4%), 3 cycles (20 cases, 24.7%).


Table 1 | Characteristics of the Cohort.






3.2 The inaccuracy of imaging examination in evaluating surgical PCR of patients with HNSCC after NIC

Significant discrepancies in CR were observed between imaging examinations and pathology in both enhanced CT (21.0% vs 42.0%) and MR (8.6% vs 42.0%) (Table 2, P < 0.001). The relationship between PCR and enhanced CT-based remission as well as enhanced MR-based remission, according to RECIST v1.1, was analyzed using the ROC curve. It was found that enhanced CT-based remission and enhanced MR-based remission according to RECIST v1.1 had poor diagnostic efficacy for PCR, with AUC being 0.641 (Figure 2A, P = 0.0313) and 0.598 (Figure 2B, P = 0.136) respectively. Figure 3 illustrated the discordant CR between imaging examinations and surgical pathology of HNSCC after NIC. For instance, a case of tongue squamous cell carcinoma underwent surgery after two-cycles of NIC. The postoperative pathology report indicated PCR (C), while the imaging examination still suggested the presence of a tumor (A1, B1). Before NICC, enhanced MRI showed an abnormal-signal mass on the left side of the tongue, with an irregular shape and a maximum cross - sectional area of approximately 5.5×3.8 cm (A). After NIC, enhanced MRI showed an abnormal - signal shadow on the left side of the tongue, with an irregular shape, a smaller size, and an uneven signal. The maximum cross-section was about 4.3×2.1 cm (A1), suggesting an improvement after NIC. Before NIC, enhanced CT showed a lesion on the left side of the tongue with an irregular shape and a maximum cross - sectional area of approximately 5.3×3.0 cm (B). After NIC, enhanced CT revealed a left - sided mass in the tongue, smaller than before, with unclear boundaries, and the current size was about 4.5×3.2 cm (B1).


Table 2 | Discordant PCR between imaging examination and surgical pathology of HNSCC after NIC.






Figure 2 | ROC the relationship between PCR and enhanced CT-based remission as well as enhanced MR-based remission, according to RECIST v 1.1, was analyzed using the Receiver Operating Characteristic (ROC) curve. The results demonstrated that enhanced CT-based remission and enhanced MR-based remission, based on RECIST v 1.1, had poor diagnostic efficacy for PCR. (A) Enhanced CT: AUC was 0.641, P = 0.0313. (B) Enhanced MR: AUC was 0.598, P = 0.136. RECIST v1.1, Response evaluation criteria in solid tumors version 1.1; MR, Magnetic resonance; PCR, Pathological complete response; CT, Computed tomography; AUC, Area under curve; ROC, Receiver operating characteristic curve.






Figure 3 | Discordance in CR between Imaging examinations and surgical pathology of HNSCC following NIC. This figure illustrates a case of tongue squamous cell carcinoma. The patient underwent two cycles of NIC and subsequent surgery. Enhanced MRI Findings: Prior to NICC, enhanced MRI disclosed an abnormal - signal mass on the left side of the tongue. It exhibited an irregular shape with a maximum cross - sectional area of approximately 5.5×3.8 cm (A). Post - NICC, the enhanced MRI showed an abnormal - signal shadow on the left side of the tongue. The shape remained irregular, with a reduced size and an inhomogeneous signal. The maximum cross - section measured around 4.3×2.1 cm (A1), indicating an improvement after NIC compared to the pre-treatment state. Enhanced CT Findings: Before NIC, enhanced CT demonstrated a lesion on the left side of the tongue with an irregular configuration and a maximum cross - sectional area of roughly 5.3×3.0 cm (B). After NIC, enhanced CT revealed a left - sided mass in the tongue. It was smaller than its pre - treatment size, with ill - defined boundaries, and the current dimensions were approximately 4.5×3.2 cm (B1). Pathological Outcome: The postoperative pathology report confirmed PCR (C). MR, Magnetic resonance; PCR, Pathological complete response; CT, Computed tomography; CR, Complete response; NIC, Neoadjuvant immunochemotherapy.






3.3 The effective index of imaging examination in evaluating surgical PCR of patients with HNSCC after NIC

The relationship between PCR and the ROI average value ratio was analyzed using the ROC curve to determine the optimal cutoff value. It was discovered that the ROI average value ratio had good diagnostic efficacy for PCR. For enhanced CT, the ROI average value ratio (before/after NIC) had an AUC of 0.909 and a cutoff value of 1.18 (Figure 4A, P <0.001). For enhanced MR, the ROI average value ratio (before/after NIC) on the T2-weighted image had an AUC of 0.889 and a cutoff value of 1.06 (Figure 4B, P<0.001). Binary logistic regression was performed on data including gender, age, tumor types, multiple cancers, differentiation, TNM staging, CPS, ICIs types, immunotherapy cycles, and the ROI average value ratio to analyze the relevant clinical factors of PCR (Table 3). Through univariate analysis, a higher PCR was significantly associated with hypopharyngeal cancer (OR 0.179 95%CI 0.055-0.589, P = 0.005),moderately differentiated tumor(OR 0.302 95%CI 0.055-0.589, P = 0.036), ROI average value ratio(before/after NIC)≥ 1.18 (OR 33.143 95% CI 9.560-114.897, P < 0.001)on enhanced CT and ROI average value ratio(before/after NIC)≥ 1.06 (OR 68.444 95% CI 15.821-296.096, P < 0.001) on enhanced MR. However, through multivariate analysis, a ROI average value ratio(before/after NIC)≥ 1.18 on enhanced CT was an indicator of a higher PCR (OR 125.306 95% CI 5.545-2831.633, P=0.002, with PCR rates of 80.6% vs 11.1%). In addition, through multivariate analysis, a ROI average value ratio (before/after NIC) ≥ 1.06 on the T2-weighted image was an indicator of a higher PCR (OR 144.822,95%CI 9.271-2262.326,P < 0.001; PCR 90.3% vs 12.0%).




Figure 4 | ROC the relationship between PCR and ROI average value ratio was analyzed using ROC curve to determine the effective cutoff value. The results indicated that the ROI average value ratio had good diagnostic efficacy for PCR. (A) Enhanced CT: For enhanced CT, the ROI average value ratio (before/after NIC) had an AUC of 0.909 and a cutoff value of 1.18 (P <0.001). (B) Enhanced MR: For enhanced MR, the ROI average value ratio (before/after NIC) on the T2-weighted image had an AUC of 0.886 and a cutoff value of 1.06 (P <0.001). MR, Magnetic resonance; PCR, Pathological complete response; CT, Computed tomography; AUC, Area under curve; ROC, Receiver operating characteristic Curve; ROI, Region of Interest; NIC, Neoadjuvant Immunochemotherapy.




Table 3 | The univariate and multivariate analysis for PCR of clinical characteristics .







4 Discussion

ICIs represented by PD- 1/PD-L1 inhibitors are widely used in clinical immunotherapy (35, 36). In the neoadjuvant immunotherapy for HNSCC, they have achieved favorable pathological responses (37). Accurately evaluating the tumor response after immunotherapy, especially PCR, is of great significance as it can guide subsequent treatment decisions, particularly in avoiding unnecessary major surgical trauma. RECIST v1.1 is designed to quantitatively and objectively assess the treatment response following systemic therapy (21). However, in the context of immunotherapy, these criteria have been found to be insufficient (38). As a result, they have been extensively modified and repeatedly adjusted to accurately evaluate the response to different immunotherapy approaches. Immune-modified response evaluation criteria in solid tumors (iRECIST) was developed for this purpose. It shares the same criteria for lesion selection and response evaluation as RECIST v1.1, except that it requires confirmatory radiological follow-up at 4–8 weeks (39). Despite these efforts, all of these assessment methods remain complex and challenging to apply in routine clinical practice. A large-scale meta-analysis explored the impact of iRECIST on RECIST v 1.1 and found that implementing iRECIST did not significantly affect response-related endpoints (40). Currently, RECIST v1.1 is still commonly used, but its evaluation value, especially in assessing the immune response after NIC in HNSCC, is controversial, and there are relatively few relevant studies.

In our study, we retrospectively analyzed a cohort of 81 patients who underwent enhanced CT and MR. All patients had stage III or IV HNSCC, received NIC, and then underwent surgery at our center. The pairwise paired chi-square test was used to analyze the differences in CR between enhanced CT and MR imaging examinations and pathology. The relationship between PCR and enhanced CT-based remission as well as enhanced MR-based remission, according to RECIST v1.1, was analyzed using the ROC curve. Significantly discordant CR rates were observed between imaging examinations and pathology in both enhanced CT and MR (Table 2, P < 0.001). The ROC curve analysis revealed that enhanced CT-based remission and enhanced MR-based remission according to RECIST v1.1 had poor diagnostic efficacy for PCR (Figures 2A, B, P >0.05). Figure 3 illustrated the discordant CR between imaging examinations and surgical pathology of HNSCC after NIC. These findings suggest that RECIST v1.1 is an inaccurate method for assessing the immune response in HNSCC after NIC. This is consistent with current research on neoadjuvant immunotherapy for HNSCC, which indicates that RECIST v1.1, based on enhanced CT and enhanced MR, underestimates the frequency and depth of pathological responses after neoadjuvant immunotherapy (18, 28, 41, 42). In existing guidelines, tumor response assessment mainly relies on the size of the tumor in medical images. However, it is now widely acknowledged that the lumps visible in medical images consist not only of cancer cells but also of a diverse range of non-cancer cells (43), such as immune cells, blood vessel cells, lymphocytes, fat cells, and fibroblasts. Moreover, in the context of immunotherapy, tumors may exhibit atypical response patterns that are difficult to describe using traditional criteria. These unique response patterns include pseudoprogression, hyperprogression, dissociation response, and persistent response, as demonstrated by radiographic examples (19, 39, 44). This further emphasizes the need to identify effective evaluation modalities or criteria after neoadjuvant immunotherapy.

Radiomics involves extracting a large number of features from medical imaging data using data - characterization algorithms to define tumor patterns and features that are not visible to the naked eye (45). A study has shown that, based on the CT features of non - small cell lung cancer and melanoma patients undergoing immunotherapy, lesions with uneven morphological features, compact boundaries, and heterogeneous density patterns are associated with a response to immunotherapy (46). According to MR imaging, the field of radiomics may also provide additional information for prognostic prediction of immunotherapy based on established molecular biomarkers (47).

The definition of ROI is a concept commonly used in 3D image processing to extract a specific region in an image for further analysis. A detailed analysis of the tumor is crucial for understanding tumor heterogeneity, but this information is often difficult to obtain due to the spatial resolution and contrast limitations of images. Radiomic features, such as those related to ROI, can extract this information because they represent physiologically distinct regions with different blood flow, cell density, and water conditions. Changes in these regions may help predict treatment outcomes (48). Chen et al (49). compared the radiomic features of tumors and peritumoral tissues within different ROI ranges and found that the radiomic features extracted from the tumor and the 10-millimeter peritumoral region had the best predictive ability in predicting the response of liver cancer to the first transarterial chemoembolization therapy. In our study, we utilized the simple and accessible ROI approach to improve the diagnostic efficiency of PCR for HNSCC after NIC through conventional imaging examinations such as enhanced CT and MR. The relationship between PCR and the enhanced CT and enhanced MR based on the ROI average value ratio was analyzed using the ROC curve, and effective cutoff values were determined. The ROI average value ratio (before/after NIC) was associated with a better PCR. Specifically, ROI average value ratio ≥ 1.18 on enhanced CT (odds ratio [OR] 125.306,95% confidence interval [CI] 5.545-2831.633, P <0.001; PCR 80.6% vs 11.1%) or ROI value ratio ≥ 1.06 on T2-weighted image of enhanced MR (OR 144.822,95%CI 9.271-2262.326,P < 0.001; PCR 90.3% vs 12.0%) was noted.

Although radiomics is a promising tool for evaluating and predicting immune efficacy by mining more data than traditional data, it has not yet been applied in daily clinical practice (50). In fact, most studies have been based on small groups of patients, mostly from one institution. In addition, they are observational and retrospective in design, resulting in a lack of standardization of image acquisition protocols. Another notable methodological flaw in the current study is the lack of adequate external validation, which is intrinsic to the stability of the radiological model. Therefore, radiological models whose radiological signatures show different critical values in different studies cannot be widely generalized (51). Fluorine [18F] deoxyglucose positron emission tomography/computed tomography imaging (18F - FDG - PET/CT) has shown promise in the context of immunotherapy. It can characterize response patterns, assess treatment response using metabolic response criteria, and even provide patient prognostic information, mainly in patients with non - small cell lung cancer and advanced melanoma (52). However, its high cost limits its widespread use.

The complexity of monitoring tumor response in patients treated with ICIs has spurred the development of novel radiotracers. In particular, the PET/CT PD - L1 tracers currently used in clinical research have a strong correlation with PD-L1 status as measured by immunohistochemistry (53). Moreover, these tracers can reveal the heterogeneity of PD-L1 expression between different patients and within tumor lesions in the same patient on PET/CT, even more accurately than immunohistochemically stained biopsy samples (53, 54). Our center participated in a study reporting a 68GA - labeled targeted covalent radiopharmaceutical fibroblast - activating protein inhibitor (68Ga- TCR - FAPI) that demonstrated enhanced and sustained tumor targeting. It has shown significant clinical value in medullary thyroid carcinoma, and its clinical translational value in evaluating tumor immune-efficacy is yet to be fully explored (55). However, to our knowledge, only a few imaging probes are currently in the clinical research stage and have not been approved by the FDA for clinical use (56).

The novelty and originality of our study are as follows. First, our team demonstrated the inaccuracy of RECIST v1.1 in evaluating NIC in HNSCC. Second, we used the simple and accessible ROI method to improve the diagnostic efficiency of PCR for HNSCC after NIC through conventional imaging examinations such as enhanced CT and MR.

Nevertheless, our study has certain limitations. First, the overall sample size was small, with a predominance of oropharyngeal and hypopharyngeal cancers, while the number of oral and laryngeal cancer cases was limited. This imbalance may have introduced potential bias, and thus, large - sample - size or multi - center studies are needed for validation. Second, the heterogeneity in the types of immunological agents used could lead to variability in the study results. Third, our study had a retrospective design, which may also introduce some bias. Therefore, in the future, large - scale, prospective studies are required to further confirm our findings.




5 Conclusion

In conclusion, our study comprehensively investigated the evaluation of surgical PCR in HNSCC patients following NIC. By comparing imaging examinations with surgical pathology based on RECIST 1.1, significant discordances in PCR were detected. Specifically, the rates of CR determined by enhanced CT and MRI imaging examinations were markedly lower than those verified by surgical pathology. This discrepancy clearly demonstrates that RECIST 1.1 is an inaccurate assessment method for PCR in HNSCC after NIC.

On the other hand, we explored the potential of ROI average value ratio (before/after NIC) as an alternative evaluation index. Our findings indicated that a ROI average value ratio ≥ 1.18 on enhanced CT or a ROI average value ratio ≥ 1.06 on the T2-weighted image of enhanced MR was associated with a better PCR. This suggests that the ROI average value ratio may possess good diagnostic efficacy for PCR in HNSCC patients undergoing NIC.

Overall, these results highlight the limitations of current response evaluation criteria in the context of immunotherapy for HNSCC and propose a potentially more effective imaging-based parameter for assessing PCR. Future research should focus on validating these findings in larger cohorts and exploring the underlying mechanisms to further improve the accuracy of evaluating the efficacy of NIC in HNSCC.
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