Response Letter

Dear Editor,

Thank you very much for your timely handling our manuscript entitled “Lymph Node
Disease in '®F-FDG PET/CT Imaging: Advances in Al-Driven automatic segmentation and precise
diagnosis” (Review ID:110462). We greatly appreciate the insightful comments and valuable
suggestions provided by the reviewers, which have been instrumental in guiding us to further
improve our article. We are also deeply impressed by the diligence and efficiency of the editorial

team.

We have carefully considered all the reviewers' comments and have made the necessary
revisions to our manuscript. Below, we provide a point-by-point response to each of the

reviewers' comments, along with the corresponding changes made in the manuscript.

We truly believe that the revisions have strengthened our manuscript and made it more fitting for
publication in World Journal of Clinical Oncology. We hope that the changes meet the approval

of the reviewers and look forward to hearing any further recommendations or feedback.

Once again, thanks for the constructive comments and for considering our manuscript for
publication. We await your positive response and are fully committed to making any further

changes if deemed necessary.

Best regards,

Sincerely,

Jian He, MD, Ph.D.
Department of Nuclear Medicine

Nanjing Drum Tower Hospital, Affiliated Hospital of Medical School, Nanjing University



Response to the comments of Reviewer #1
Thank you for your careful review and constructive comments on this article! We have fully revised
the manuscript based on your suggestions, and the following is a one-by-one reply to each of your

comments:

1. The abstract's description of the clinical background of lymph node metastasis/infiltration is a bit too
long, and the core contributions of Al breakthroughs (automated segmentation, diagnosis, prognosis) could
be more concise and prominent. The last sentence “providing theoretical evidence” is too broad and should

be more specific about the role of Al in precision medicine.

Response: Thank you for your valuable comments and constructive suggestions.

* Based on your suggestion, we have greatly streamlined the lengthy description of the clinical context of
lymph node metastasis and invasion in the abstract, while highlighting the three core contributions of Al
technology: automatic detection, precise segmentation, and 3D reconstruction algorithms. The revised
expression is more concise and powerful: “Imaging evaluation of lymph node metastasis and infiltration faces
problems such as low artificial outline efficiency and insufficient consistency. Deep learning technology
based on convolutional neural network (CNN) has greatly improved the technical effect of radiomics in
lymph node pathological characteristics analysis and efficacy monitoring through automatic lymph node
detection, precise segmentation and three-dimensional reconstruction algorithms.” (page3, lines2-8)

* In view of your feedback regarding on "providing theoretical evidence", we will refocus on the specific
application value of Al in precision medicine for lymph node-related diseases in the abstract's conclusion, and
clearly explain the complete system from assisted disease management to clinical decision support: “This
review focuses on the automatic lymph node segmentation model, treatment response prediction algorithm
and benign and malignant differential diagnosis system for multimodal imaging, in order to provide a basis
for further research for artificial intelligence to assist lymph node disease management and clinical decision-
making, and provide a reference for promoting the construction of a system for accurate diagnosis,

personalized treatment and prognostic evaluation of lymph node-related diseases.” (page3, lines§-14)

2. The introduction covers cancer burden, lymph node function, the importance of lymph node
metastasis/infiltration, lymphoma classification and clinical presentation. It is informative, but some parts
(e.g., detailed description of HL/NHL clinical manifestations) would be better suited for background
introduction in relevant sections of the main text (e.g., differential diagnosis or efficacy assessment).
Passages on comparison of imaging methods (US, CT, MRI) (references to breast cancer, oral cancer
studies) are slightly jarringly articulated with the introductory core (citing the advantages of PET/CT and
AlI). The introduction to the underlying concepts of deep learning could be more concise, focusing on its

ability to address medical imaging pain points.

Response: Thank you very much for your valuable and constructive comments, your suggestions helped

us significantly improve the logical structure and readability of the article.

 We have fully adopted your suggestions and migrated the detailed description of the clinical
manifestations of Hodgkin's lymphoma (HL) and non-Hodgkin's lymphoma (NHL) as a whole to the
opening paragraph of the "STUDY ON DIFFERENTIAL DIAGNOSIS OF LYMPH NODE LESIONS



ASSISTED BY DEEP LEARNING" section, so that it better serves the specific discussion of differential
diagnosis and avoids redundancy in the contents of the introduction. (page20-21, lines8-29/1-4)

* Regarding the introduction sections on imaging method comparisons (US, CT, MRI) and deep learning
fundamentals, we have made the following revisions: First, we reduced the examples of traditional
imaging while highlighting the advantages of PET/CT over conventional imaging methods. Second, we
streamlined the introduction of basic deep learning concepts and emphasized the advantages of deep
learning in medical imaging analysis. Finally, we merged these two sections into one unified part that
emphasizes the combined advantages of PET/CT and artificial intelligence over traditional imaging

methods in lymph node diagnosis: “As an advanced imaging technology that combines function and

anatomical information, PET/CT has been widely used in the diagnosis and staging of a variety of
malignant tumors. Deep learning is a machine learning method base on multi-layer neural networks,
among which Convolutional Neural Modules (CNN) is the most frequently applied deep learning network
model in the clinical field. Traditional imaging diagnosis such as ultrasound (US), computer tomography
(CT) and magnetic resonance imaging (MRI) often relies on morphological standards and has limited
sensitivity to early metastasis. '*F-FDG PET/CT By evaluating lymph node metabolic activity, we can find
out the metabolic active lesions that may be missed by conventional imaging techniques. Several studies
have shown that the sensitivity of PET/CT in lymph node metastasis detection is usually higher than that of
US, CT or MRI alone. In addition, traditional imaging diagnosis also has pain points such as inefficiency,
strong subjectivity, and difficulty in processing big data, and artificial intelligence technology can
effectively solve these problems. In terms of lesion detection and segmentation, artificial intelligence can
realize fully automatic identification or assist doctors in semi-automatic segmentation.” (page4-5, lines19-

29/1-7)

3. Clearly define the scope of this review at the end of the introduction: focus on recent advances in Al
(especially deep learning) applied to '®F-FDG PET/CT imaging for automated segmentation of lymph
nodes, metastasis identification and classification (covering different cancer types), differential diagnosis

of lymphomas, and assessment of efficacy and prognosis.

Response: Thank you very much for this extremely important and forward-looking suggestion. Your
comments help us more clearly define the research boundaries and core content of the review.

* We have comprehensively revised the last paragraph of the introduction to systematically clarify the core
themes and research scope of this review. Specifically, we elaborate on the application progress of artificial
intelligence in diagnosing lymph node-related diseases using 'SF-FDG PET/CT across four key
dimensions: technological innovation in deep learning algorithms, intelligent differential diagnosis of

multiple malignant tumor types, accurate identification of lymphoma subtypes, and treatment efficacy

evaluation and prognosis prediction: “This review focuses on the latest advances in the use of artificial

intelligence (Al) and deep learning methods in "*F-FDG PET/CT imaging for lymph node-related diseases.
This review involves four main categories: (1) deep learning algorithms containing convolutional neural
networks (CNNs) and advanced neural network architectures to achieve automatic segmentation of lymph
nodes; (2) differentiation and classification processing of different cancer types, including solid tumors

such as lung cancer, esophageal squamous cell carcinoma, head and neck cancer, and prostate cancer; (3)



distinction and identification of lymphoma, especially the subtypes of Hodgkin's lymphoma (HL) and non-
Hodgkin's lymphoma (NHL), involving the identification of diffuse large B-cell lymphoma and other types
of diseases; (4) evaluation of therapeutic effects and prognosis, involving response evaluation of
conventional chemotherapy, CAR-T cell therapy and other emerging therapeutic methods. These studies
show the clinical utility and technological development of Al-driven approaches in enhancing diagnostic
accuracy, workflow efficiency, and promoting patient prognosis in lymph node disease management.”

(page5-6, lines19-29/1-6)

4. 2.4 presents “Identification and Processing of Factors Affecting Automatic Segmentation”, which
focuses on how to use CT/multimodality to reduce physiological uptake interference, but does not
systematically summarize other affecting factors (e.g., image quality, reconstruction parameters, motion
artifacts, etc., although physiological uptake is the focus). It is good to mention future research directions
(dealing with special cases such as inflammation) at the end, but it could be more explicitly stated that

these are also “influencing factors”.

Response: Thank you very much for your valuable advice and insights. Your opinion is very pertinent and
accurately points out the problem that our summary of the factors affecting automatic segmentation is not
comprehensive enough.

* Based on your suggestions, we have added a complete paragraph in "Identification and processing of
factors affecting automatic segmentation", which systematically elaborates on other key influencing factors
besides physiological uptake interference, including the impact of inflammatory diseases, the impact of
imaging technical parameters, and challenges from respiratory motion artifacts. In addition, we clearly
identify these challenging factors (inflammatory diseases, imaging parameters, reconstruction algorithms,
motion artifacts, etc.) as key factors affecting automatic detection and segmentation performance, making
the content structure clearer. Finally, the future research outlook has been reorganized, emphasizing the

need to establish a comprehensive analysis framework that can dynamically identify and distinguish high

uptake patterns caused by different physiological, pathological, and technical factors: “Inflammatory

diseases and infectious processes are a major disturbing factor affecting lymph node segmentation. They
can cause increased uptake of FDG, which is thus confused with malignant lesions. Image acquisition
parameters and reconstruction methods are also key conditions that affect the performance of automatic
segmentation. Various PET scanner models, reconstruction algorithms (such as ordered subset expectation
maximization [OSEM], maximum likelihood expectation maximization [MLEM]) and post-reconstruction
filter parameters will significantly affect image features, which in turn will have an impact on
segmentation accuracy. The European Nuclear Medicine Association (EANM) Research Ltd. (EARL)
guidelines provide standardized protocols for PET/CT imaging, which are key elements in ensuring
consistent segmentation performance in multicenter studies. In the segmentation of thoracic and abdominal
lymph node lesions, respiratory movement artifacts pose a major challenge. Respiration may trigger a blur
effect when patients undergo PET acquisition, causing the apparent size and shape of lymph nodes to
change, especially lymph nodes near the diaphragm. In addition to the traditional gating reconstruction
technology, the motion-corrected image reconstruction (MCIR) algorithm based on respiratory motion

correction has become a new research focus. Meng et al showed that the MCIR algorithm integrates



activity-attenuation matching and non-rigid registration into the image reconstruction process, which can
significantly enhance the quantitative accuracy level of PET images and reduce motion artifacts.

Using methods such as CT information, deep learning technology and multimodal imaging analysis,
significant progress has been made in distinguishing lymphoma lesions from normal physiological high
uptake areas in '*F-FDG PET/CT imaging. However, the current automatic detection and segmentation
methods still face many challenges: the increased FDG uptake caused by inflammatory diseases and
infection processes may be confused with malignant lesions; various imaging parameters, reconstruction
algorithms and post-processing methods will significantly affect the image characteristics and
segmentation accuracy; artifacts caused by respiratory movements are particularly obvious in the chest and
abdomen area and will change the apparent morphology of the lesions. Future research needs to focus on
developing more robust differential diagnostic models, integrating standardized imaging protocols (such as
EARL guidelines), improving motion correction technology, and building a comprehensive analysis
framework that can dynamically identify and distinguish high uptake patterns caused by different
physiological, pathological and technical factors to further enhance the performance of automatic

lymphoma detection and segmentation in accuracy and reliability.” (pagel5-17, lines20-29/1-29/1-2)

5. The summary of the highlights of the article is good, but the discussion of future challenges (e.g., model
generalizability, data standardization, clinical integration, ethics, need for multicenter validation) could
have been more in-depth and specific, taking into account the limitations mentioned in the article (e.g.,
fully automated models do not handle rare cases well, device parameters affect generalizability, high
heterogeneity of NHL limits model generalization, and most existing studies are single-center

retrospective).

Response: Thank you very much for your professional and constructive comments! Your advice is very
pertinent and accurately points out what we are deficient in discussing future challenges.

* Based on your valuable suggestions, we have rewritten the last paragraph of the conclusion, addressing
five core dimensions: model generalization capability challenges, data standardization issues, Al and

clinical system integration barriers, ethical and regulatory considerations, and detection and localization of

micro-residual lesions. This revision provides a comprehensive discussion of future challenges in the field:

“Even though deep learning technology shows great potential in the application of '*F-FDG PET/CT for
the diagnosis of lymph node disease, it still faces many challenges before achieving full clinical
application. Model generalization ability is the primary challenge. The poor performance of fully
automatic models in dealing with rare cases may be related to the limited training data. The high
heterogeneity of NHL will further hinder the generalization ability of the model, and there are obvious
differences in the biological characteristics and FDG uptake of different subtypes. To solve this problem,
future research can focus on setting up larger and more diverse data sets to cover various rare subtypes,
and at the same time, building models with stronger generalization capabilities based on the data sets. The
standardization of data is also of great significance. At this stage, the research mostly uses single-center
retrospective data, and there is no unified data collection and preprocessing standards. The differences in
equipment, changes in imaging protocols and uneven image quality in different centers seriously affect the

repeatability and reliability of the model. This requires the establishment of unified data acquisition



standards and quality evaluation tools in the future, and a multi-center collaboration network can be
established to strengthen the connection between each center. The integration of artificial intelligence and
existing clinical decision support systems still faces obstacles to technology and practice. Clinicians still
need to improve their acceptance of artificial intelligence diagnostic results. In the future, it can optimize
human-computer interaction interfaces and promote the development of interpretable artificial intelligence.
In the application of artificial intelligence medical applications, ethical and regulatory considerations are
becoming increasingly critical, involving patient informed consent, data privacy protection, and the
definition of responsibility. A complete legal framework and technical specifications must be formulated.
Traditional metabolic parameters still have limitations in monitoring micro-residual lesions, and more
sensitive detection algorithms are needed in the future. By adopting a systematic approach to addressing
these challenges, the Al-powered 'F-FDG PET/CT lymph node disease diagnosis technology will serve

clinical practice more effectively and ultimately benefit more patients.” (page28-29, lines4-29/1-7)

Thanks again for your valuable suggestions on this article! I hope the revised manuscript can meet the

requirements of the journal and look forward to your further guidance.



