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Abstract 
Background: Nasopharyngeal carcinomas (NPCs) are prevalent in southeast Asia. There is a need to systematically review 
the current trend and status of NPC research. However, most bibliometric analyses have tended to focus on descriptive and 
diagnostic analytics rather than predictive and prescriptive analyses. Thus, it is necessary to use the model of the 4 (called the 
descriptive, diagnostic, predictive, and prescriptive analytics [DDPP]) to derive insights from the data. This study aimed to apply 
the DDPP model to classify article themes and illustrate the characteristics of NPCs; compare NPC researcher achievements 
across countries, institutes, departments, and authors; determine whether the mean citations of keywords can be used to predict 
article citations; and highlight articles that are worthy of reading.

Methods: The Web of Science Core Collection was searched for 100 top-cited articles and reviews related to NPCs published 
between 2013 and 2022. As part of Microsoft Office Excel 2019, Visual Basic for Applications was used to illustrate the number 
of publications and scientific productivity of authors over time and to generate network/temporal heatmaps, chord/Sankey 
diagrams, radar/impact beam plots, and scatter/pyramid charts about collaborations among countries. The DDPP model identifies 
institutions, authors, and hotspots of NPC research. The category, journal, authorship, and L-index (CJAL) score was applied to 
evaluate individual research achievements.

Results: A total of 10,564 publications were extracted from Web of Science Core Collection and screened for 100 top-cited 
articles and reviews related to NPCs. Despite having the highest number of publications (36%), China lags slightly behind the US in 
CJAL scores. CJAL was higher at Sun Yat-Sen University, Radiat Oncol department, and author Jun Ma from China. The number 
of article citations was significantly correlated with the number of weighted keywords (F = 1791.17; P < .0001). Six articles with 
significantly increasing citations over the last 4 years were recommended.

Conclusion: This bibliometric study utilizes the DDPP model to analyze the scientific progress of NPC over the past decade. 
The whole genome is a hot topic that may prove to be a promising research area in the future. A temporal heatmap may serve as 
a tool for providing readers with articles that are worth reading, which could lead to additional research in bibliometrics.

Abbreviations: AAC = advantage coefficient, CC = correlation coefficient, CIDA = country, institute, department, and author, 
CJAL = category, journal, authorship, and L-index, DDPP = descriptive, diagnostic, predictive, and prescriptive analytics, EBV 
= Epstein–Barr virus, IBP = impact beam plot, NPC = nasopharyngeal carcinomas, PD-L1 = programmed death ligand-1, RA 
= research achievement, THM = temporal heatmap, T100NPC = 100 top-cited articles and reviews related to NPCs, WoSCC = 
Web of Science Core Collection.
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1. Introduction
Nasopharyngeal carcinomas (NPCs) are uncommon cancers 
in Western countries but are common in Southeast Asia, the 
Middle East, and North Africa.[1,2] The annual incidence rate 
of NPC is the highest in the world in China (approximately 
60.6 cases per 100,000 people), with nearly half of new cases 
occurring in China.[2,3] Considering that most of the high-risk 
population of NPC is composed of males between the ages of 
40 and 50, both the social and economic costs as well as the 
medical burden are substantial.[3] NPC has been classified by 
the World Health Organization into 3 pathological subtypes, 
namely, keratinizing squamous, nonkeratinizing squamous, and 
basaloid squamous.[1,4] The incidence, prevalence, and mortal-
ity of head and neck tumors are on the rise, and they have 
become an important public health issue. Globally, approxi-
mately 550,000 people die from head and neck cancer each 
year, and 380,000 people die from diseases related to head and 
neck cancer.[5]

1.1. Identifying important papers in the NPC literature is 
challenging

The mortality rate associated with NPC has decreased over the 
past decades,[6,7] resulting from years of research aimed at devel-
oping innovative methods for controlling and managing the 
disease. Nevertheless, there has been a proliferation of NPC lit-
erature involving a variety of researchers, countries, specialties, 
and scientific journals,[8] so it is difficult to identify the papers of 
greatest significance.

Citation analysis is a bibliometric analysis method[9] that 
evaluates the influence and importance of an article in a certain 
field through the analysis of citation counts.[10] Affirmations are 
also given to authors, institutions, and countries that have made 
significant contributions to the field. Many disciplines have uti-
lized this method, including urology and nephrology,[11–14] der-
matology,[14] spine surgery,[15] orthopedics,[16] neurosurgery,[17] 
ophthalmology,[18] and otolaryngology.[19,20] A previous study[9] 
examined highly cited NPC papers, but only simple descriptive 
analytics were applied to conduct the bibliometric analysis, 
such as identifying the leading countries, institutes, authors, and 
journals.

The major disadvantage of these articles[9,11–20] is that they 
provide a list of all highly cited articles that may have become 
obsolete with a few citations in recent years. Therefore, it is 
important and meaningful for readers to read articles that have 
received increasing numbers of citations in recent years. To date, 
no such articles have been found in reporting articles worthy 
of reading on a specific topic. The reason is that the selection 
of articles that are worth reading requires the use of a robust 
algorithm.

1.2. Descriptive analytics used in bibliometrics are quite 
inadequate

Data can be analyzed in a variety of ways. The choice of method 
depends on the questions we are asking and the information 
we are seeking from our dataset. It is sufficient to use descrip-
tive analytics to explain what has happened.[21] On the other 
hand, diagnostic analytics can be useful in determining why it 
happened [e.g., by classifications of author collaborations using 
coword analysis to understand their relationship in CiteSpace 
(College of Computing and Informatics, Drexel University)[22,23] 
and VOS Viewer (Universiteit Leiden)[24]]. Furthermore, for 
questions relating to what will happen in the future and what 
should be done next for readers, we could use predictive and 
prescriptive analytics[21] in bibliometrics.

Therefore, the research question of this study aims to examine 
whether the 4 types of data analysis can be applied to 100 top-
cited articles and reviews related to NPC (T100NPC) utilizing 
the descriptive, diagnostic, predictive, and prescriptive analytics 
(DDPP) model consisting of descriptive, diagnostic, predictive, 
and prescriptive analyses, which has not been previously men-
tioned and demonstrated in bibliometrics.

1.3. Temporal heatmaps (THMs) used to highlight articles 
worth reading

Recent publications may not have sufficient citations due to 
the time-dependent citation analysis.[25] As an example, none of 
the clinical articles published from 2013 to 2018 were ranked 
among the top 100 most-cited NPC articles.[7] A corresponding 
analysis was conducted by the authors[7] to identify the top 10 
clinical research articles from 2013 to 2018, with the objective 
of more comprehensively revealing the NPC development trend, 
research focus and/or articles worth reading.

Nevertheless, articles with potentially increasing citations 
from citing papers in recent years should be focused on. Even in 
the Web of Science core collection (WoSCC),[26] citation trends 
for articles worth reading are not particularly presented, but the 
website does provide recent 5-year citation counts in a contin-
gency table. Thus, a THM, as developed in this study, is required 
for the visual representation of NPC articles worthy of reading 
based on prescriptive analytics.

1.4. Study aims

In this study, we verified the hypotheses that the DDPP model 
could be used to analyze bibliometric data, and the THM would 
be useful and viable for selecting articles that merit additional 
attention.

2. Methods

2.1. Data sources

We searched “TS = ((nasopharyngea carcinoma) OR (naso-
pharyngeal carcinomas) OR (carcinoma, nasopharyngeal) OR 
(carcinomas, nasopharyngeal))” on WoSCC for T100NPC 
since 2013. The document types were original articles and 
reviews. The retrieved articles were ranked from highest to 
lowest based on the number of citations. Six researchers 
reviewed and screened the titles and abstracts of the articles. 
If necessary, some studies without a PubMed unique identifier 
number or with complexly mixed NPC factors, such as head 
and neck cancer and Burkitt lymphoma, were excluded. The 
T100NPC articles are listed at the link[27] and deposited in 
Supplemental Digital Content S1, http://links.lww.com/MD/
I419.

Because no human subjects were enrolled, ethics approval 
was not required for this study.

Key points:

 •  100 Top-cited articles and reviews related to nasopha-
ryngeal carcinomas was classified by thematic analy-
sis, visualized by the chord diagram, and highlighted 
by heatmaps for articles worth reading, which is a 
novel and modern approach.

 • We developed a heatmap based on 4 distinct types of 
citation trends over the last 4 years to identify 100 
top-cited articles and reviews related to nasopharyn-
geal carcinomas articles worth reading.

 •  Descriptive, diagnostic, predictive, and prescriptive 
analytics is a comprehensive bibliometric analysis 
and is worthy of recommendation for bibliographical 
studies in the near future.

http://links.lww.com/MD/I419
http://links.lww.com/MD/I419
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2.2. Four analytics applied to this study

2.2.1. Descriptive analytics in T100NPC. A 4-quadrant radar 
plot[28] and a pyramid plot in R[29] were used to visualize the 
productive entities and journals in T100NPC articles.

The absolute advantage coefficient (AAC) (see Equations 
1–3)[14,30–32] was applied to evaluate the dominance extent 
for the most influential country, institute, department, 
and author (CIDA) in category, journal, authorship, and 
L-index (CJAL) scores[28] (based on the CJA score[33] and the 
L-index[34] to evaluate research achievements [RAs]). The 
Y-index[35,36] was applied to locate their coordinates on the 
4-quadrant radar plot.[28]

AAC = (R12/R23) / (1+ (R12/R23)) , (1)

R12 = A1/A2, (2)

R23 = A2/A3, (3)

where the AAC ratio is determined by the 3 consecutive num-
bers of values (e.g., top 3 CJAL scores in descending order 
denoted by A1, A2, and A3 in Eqs. 2 and 3). The ACC ranged 
from 0 to 1.0, representing the strength of dominance for the 
top member when compared to the next 2 members. Through 
the computation of AAC, the dominance strength in a variable 
(i.e., country, journal, category, or CIDA) can be measured and 
judged by the effect size, with criteria of <0.5, between 0.5 and 
0.7, and not less than 0.7 as the small, medium, and large effect 
sizes, respectively.[14]

2.2.2. Diagnostic analytics in T100NPC. Three visual 
representations were used to display the relationship between 
variables using diagnostic analytics, including a network 
chart,[37,38] a chord diagram,[39,40] and a Sankey diagram.[14,41,42]

Coword analysis[37,38] was performed to extract the chief key-
words in clusters as themes (or leaders) represented by Keywords 
Plus that were retrieved from the WoSCC. The themes denoted 
by the chief keywords in clusters were assigned to T100NPC 
and countries using Equation 4.[40,43]

Theme# = At
ï
max
0≤x≤1

∑L̄

i=1

∑n

j=1

Å
m = m+ 1

k∈F

ãò
,
 (4)

where L is the number of keywords in article i. n is the num-
ber of keywords denoted by keyword k belonging to the theme 
defined in coword analysis.[37,38] Accordingly, theme# is redi-
rected to the maximal number of keywords (=m) involved in 
theme# via equation 4. The top five keywords in each cluster 
were displayed on a network chart.[37,38]

In the country-based author collaboration networks, the clus-
ter names can be assigned using equation 5 based on the themes 
in articles.

Themer j = max
r in j

Å∑N

n=1

∑L

l=1,a∈D,a∈r

∑J

j=1,t∈c
termr j (count < −count + 1/L)

ã
,

 (5)

where L is the number of terms (e.g., country names) in an 
article. A contingent table with clusters in row (r) and themes 
in column (j) was built to record the summed counts. The term 
was matched with the cluster number corresponding to the 
theme defined in an article (e.g.,a ∈ D means the article belongs 
to a theme) via equation 4. The total weighted scores were 
summed and selected according to the maximum likelihood in 
equation 5.

Themes were visually assigned to T100NPC, and countries 
were displayed on chord diagrams.[39,40]

2.2.3. Predictive analytics in T100NPC. Two visualizations 
were applied to this section, including a forest plot[44] used for 
comparing the difference in proportional counts for themes 

between the 2 early and recent stages (i.e., from 2013 to 2017 
and 2018 to 2022), and a scatter plot[14,40] described below:

The number of connections for a specific Keyword plus 
was computed based on an equal weight in an article.[14,40] The 
weighted mean citation for each term was applied to predict 
article citations based on the correlation coefficient (CC) in 
determining the predictive power related to original article cita-
tions. The CC t value was calculated using the following for-
mula 

Ä
= CC×

»
n−2

1−CC×CC

ä
 [14,45–47] A prediction equation was 

produced through the simple regression analysis using MedCalc 
statistical software, version 9.5.0.0 (MedCalc, NY). A scatter 
plot[14,40] was used to display the relationship between weighted 
mean citations and article citations in T100NPC.

2.2.4. Prescriptive analytics in T100NPC. The THM[48] 
contains 4 dimensions, namely, articles on the row, years on the 
column, colors darked by article citation, and the burst points 
start at the beginning of red font and ends at citations smaller 
than the count at the burst point.[49–51] With the THM, the most 
worth-reading articles with higher growing citation trends in 
T100NPC were highlighted by the respective burst strength.[49–51] 
The trend signals include 5 possible outcomes (e.g., ready to 
rise, increasing, slow down, declining, and stationarity). The 
definitions of these terms have been described in the previous 
study.[52]

Two types of articles on T100NPC were displayed on an 
impact beam plot (IBP),[53] including the top 20 articles with an 
increasing trend over the last 4 years and 80 others in T100NPC 
articles. All those articles could be linked to PubMed once the 
dot representing an article in IBP was selected and clicked.

2.3. Creating dashboards on Google Maps

All graphs were drawn by author-made modules in Excel 
(Microsoft Corp at https://office.microsoft.com/excel). We cre-
ated pages of HTML used for Google Maps. All graphs dis-
played with a dashboard type can be presented on Google 
Maps. The way to draw the visualization involved in this study 
is deposited in Supplemental Digital Content S2, http://links.
lww.com/MD/I420.

3. Results

3.1. Descriptive analytics in T100NPC

China, Sun Yat-Sen University, the Radiat Oncol department, 
and author Jun Ma are the most prolific and influential CIDAs. 
The CJAL score indicates that only Sun Yat-Sen University has a 
medium effect of dominance (0.62); see Figure 1. Despite having 
the greatest number of publications (36%), China lags slightly 
behind the US in terms of CJAL scores.

Lancet Oncol and J Clin Oncol contributed the most to the 
number of T100NPC articles with higher mean citations (=13.6 
and 13.5, respectively), as shown in Figure 2.

3.2. Diagnostic analytics in T100NPC

In T100NPC, 6 themes were identified using coword analysis, 
as shown in Figure 3, including Epstein–Barr virus (EBV), gene 
expression, whole genome, RNA-guided endonuclease, serum, 
and chronic lymphocytic leukemia as chief keywords in each 
cluster. Figure 4 shows a chord diagram[39,40] to present the rela-
tionship between themes and articles (in top panel) and counties 
(in bottom panel). The chord diagram enables us to understand 
the relationship between themes (or countries) through col-
or-coded curves.

The Sankey diagram in Figure 5 is another useful visual rep-
resentation. The majority of the publications were published in 
2016 (22%), EBV (60%) under themes, oncology (47%) under 

https://office.microsoft.com/excel
http://links.lww.com/MD/I420
http://links.lww.com/MD/I420
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subject categories, the journal of Lancet Oncology (6%), China 
(36%), and Sun Yat-Sen University (17%) in China. There is a 
closer relationship between the 2 adjacent members of the arti-
cle entity when the curve is wider. A larger block indicates that 
there are more publications in T100NPC.

3.3. Predictive analytics in T100NPC

Using the forest plot shown in Figure 6, there was no difference 
in proportional counts across 6 themes between the early and 
recent states.

To utilize the keyword weights to predict article citations, 
according to our results, keywords plus in WoS were evident 
in prediction power on the number of article citations (CC = 
0.97, t = 42.32), as shown in Figure 7. The regression equation is 
defined as article citation (y) = −461.3929 + 2.0835 × weight (x) 
of the keyword plus. The slope coefficient presented statistical 
significance (F = 1291.17, P < .0001). As soon as the QR code 
in Figure 7 is scanned, the article appears instantly on PubMed 
when the bobble of interest is clicked.

3.4. Prescriptive analytics in T100NPC

Figure 8 illustrates the top 20 highly cited articles in T100NPC 
worth reading. Six articles with significantly increasing citations 

over the last 4 years were recommended. Based on the THM 
(Fig. 8), 3 articles[54–56] will be abstracted in the Discussion sec-
tion due to receiving increasing citations since 2019.

One of the most highly cited articles[57] with 15,768 cita-
tions was published in 2015 and was not included in any arti-
cle worth reading of this study. The reason is that the citation 
trend of {3165,1570,1160,762] has decreased over the last 4 
years.

The IBP shown in Figure 9, which includes 20 of the most 
highly cited articles in the increasing citation trend, indicates 
that no difference in mean citation was found between these 2 
groups (e.g., 20 articles worth reading vs 80 others). The arti-
cle appears on PubMed immediately after clicking the dot of 
interest.

3.5. Online dashboards shown on Google Maps

All the QR codes in Figures are linked to the dashboards if 
the QR code is scanned. Readers are suggested to examine the 
details about article information laid on Google Maps.

4. Discussion
We observed that despite having the highest number of publica-
tions (36%), China lags slightly behind the US in CJAL scores. 

Figure 1. Comparison of RAs on CJAL scores for CIDA entities using the 4-quadrant radar plot. CIDA = country, institute, department, and author, CJAL = 
category, journal, authorship, and L-index, RAs = research achievements.
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CJAL was higher at Sun Yat-Sen University, Radiat Oncol 
department, and author Jun Ma from China. The number of 
article citations was significantly correlated with the number 
of weighted keywords (F = 1791.17; P < .0001). Six articles 
with significantly increasing citations over the last 4 years were 
recommended.

Accordingly, the 2 hypotheses that the DDPP model could be 
used to analyze bibliometric data and the THM would be useful 
and viable for selecting articles that merit additional attention 
are confirmed in this study.

4.1. Additional information

We applied the DDPP model to analyze bibliometric data, which 
had not yet been illustrated and discussed in the literature. Since 
the 4 facets of the DDPP model are comprehensive and essential 
for readers to better understand article characteristics, it is obvi-
ous and definite that the model is important.

A bibliographic study should begin with a description of the 
studies under investigation (i.e., a map of the field is essential 
for any bibliographic study),[58] as illustrated in Figures 1 and 
2. The map of the field is a starting point to dig deeper into 
bibliographic data using bibliometric methods (e.g., diagnos-
tic, predictive, and prescriptive analytics) because the knowl-
edge in the field has not been structured merely by descriptive 
analysis and does not lead to a discussion of what we know 
and where we are and does not provide an agenda for further 
research.[58] Bibliographic studies must therefore go beyond a 

simple summary of prior literature (e.g., descriptive analytics 
only). It requires the authors to interpret and discuss the devel-
opment and state of the field and to suggest meaningful direc-
tions for further research, as we did in this study by proposing 
the DDPP model.

Second, a THM can be used to select articles that are worthy 
of reading based on their increasing citations over the last 4 
years. CiteSpace[23] only shows keyword citations using timeline 
graphs, but the disadvantages include less information about a 
series of data and growth trends on the temporal bar graph[59]; 
see the timeline graph was produced by CiteSpace[23] in a previ-
ous study.[60]

In both more and less developed countries, NPC incidence 
is approximately 2 to 3 times higher in males than in females. 
An estimated 92% of new cases of NPC occur in economically 
less developed countries as a result of geographical dispari-
ties in resource availability. Southeastern Asia has the high-
est incidence rate (at least twice that of any other region). 
In this region, NPC is the sixth most common type of can-
cer among men. Chinese and Malay populations have high 
incidence rates of NPC.[57,61] Other populations with relatively 
high rates of NPC include the Inuits of Alaska, Greenland, 
and North Canada, as well as the Chinese and Filipinos living 
in the US.[62]

NPC appears to be caused by a combination of viral, environ-
mental, and genetic factors.[63,64] Incidence rates are intermediate 
between migrants from high-risk and low-risk countries,[65] sug-
gesting that both environmental and genetic factors may play a 

Figure 2. Comparison of productive journals in T100NPC by count and mean citation. T100NPC = 100 top-cited articles and reviews related to nasopharyngeal 
carcinomas.
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role, as well as possible interactions with EBV. The EBV virus is 
considered to be an important step in the progression of NPC. 
However, only a small proportion of those infected with the 
virus develop the disease. As a result, infection with the virus 
is considered both lifelong and ubiquitous in most parts of the 
world.[66]

4.2. Three worth-reading articles with a higher growth rate 
of citations in T100NPC

A study written by Chen et al and published in 2019 was 
the most noteworthy article.[67] The article received 940 
citations. The authors addressed that NPC incidence has 

declined gradually but progressively in the past decade, 
with improved survival due to lifestyle and environmental 
changes, enhanced understanding of the pathogenesis and 
risk factors, population screening, advancements in imaging 
techniques, and individualized comprehensive chemoradio-
therapy strategies.

The second article[68] written by Sun et al and published in 
2016 was another noteworthy article with 523 citations. An 
open-label, phase 3, multicenter, randomized controlled trial at 
ten institutions in China was performed to determine the efficacy 
of induction chemotherapy plus concurrent chemoradiotherapy 
in treating stage III to IVB NPC. Three-year survival results and 
acute toxic effects were followed up. After a median follow-up of 
45 months, patients who received induction chemotherapy plus 

Figure 3. Coword analysis of keywords to classify articles on network charts.
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concurrent chemoradiotherapy had a 3-year failure-free survival 
rate of 80%, compared to 72% in the concurrent chemoradio-
therapy alone group.

The third article[69] written by Jiang et al and published 
in 2019 was also worth reading, with 471 citations. Tumor 
immune escape is an important strategy of tumor survival. The 
programmed death ligand-1 (PD-L1)/programmed death-1 sig-
naling pathway is an important component of tumor immu-
nosuppression, and the induction of PD-L1 by inflammatory 
factors in the tumor microenvironment may affect the therapeu-
tic efficiency of PD-L1/PD-1 blockade.

4.3. Implications and changes

Top keywords with the strongest frequency bursts are frequently 
displayed on temporal bar graphs[49,50,70] and timeline bar graphs 
in CiteSpace[22,23] (e.g., notes described by authors on the time-
line bar graph that the red bars represent frequently cited spots 
and the green bars represent infrequently cited periods[71] in 
CiteSpace[22,23]). Of these, they do not contain such features as 
values displayed on the heatmap and citation trend over the past 
years as we did on the THM in Figure 8: a strong frequency 
burst indicates that a variable has undergone a great change in 
a short period of time with the red fonts, implying the durations 
of the bursts in citations.
An article[57] with 15,768 citations was published in 2015 
and was not included in any article worth reading of this 
study because the citation trend of {3165,1570,1160,762] 
has decreased over the last 4 years. If the citation trend was 
observed using the Newton–Raphson iteration method[72–74] and 
the link,[75] the decreasing citation trend appears. It is thus nec-
essary to present articles worth reading for readers using the 
THM of prescriptive analytics in the future.

PubMed contains over 410 publications with the titles of 100 
top-cited articles.[76] Most of the articles included descriptive 
and diagnostic analytics without using predictive or prescriptive 
analytics. As a potential future application of bibliometrics, the 
DDPP model is promising.

Moreover, CiteSpace[22,23] was used to group and label arti-
cle themes. There are, however, no such methods for assigning 
themes to articles using Equations 4 and 5.[40,43] Human clas-
sification of themes assigned to articles[77] is a laborious and 
time-consuming process.

4.4. Limitations and suggestions

A number of issues must be addressed in detail in further research. 
As a first concern, only T100NPC articles were included. The 
CJAL score should be used for future studies on NPC rather than 
being limited to T100NPC alone for analyzing their RAs.

The second point is that although the Y-index[35,36] and the 
CJAL score[28] have been considered to be fair measures of RAs 
for CIDA, it is assumed that the co-first authors contribute 
equally to the articles. If authorship does not follow the rule 
as designed using the author weighted scheme,[78–81] the results 
regarding the RAs for CIDA will be biased.

Third, it takes some time to draw the THM. The advance-
ment in hardware has made this task trivial with a dedicated 
software program, equally easy and quick, as demonstrated in 
Supplemental Digital Content S2, http://links.lww.com/MD/I420.

Fourth, the DDPP model was proposed for future bibliometrics, 
but its usefulness must be validated further in future bibliometrics.

Fifth, according to Figure 1, only regions with higher CJAL 
scores are compared. Readers may also be interested in the list 
of productive regions with the Y-index[35,36] shown on the radar 
plot. Using the 4-quadrant radar plot[28] to display the produc-
tive regions should be involved in a future study (see how to 
draw the radar plot in Supplemental Digital Content S2, http://
links.lww.com/MD/I420).

Finally, although the THM is considered useful and applica-
ble, some basic R expertise is required to draw them effectively 
in R for use in the future.

5. Conclusion
This bibliometric study utilizes the DDPP model to analyze 
the scientific progress of NPC over the past decade. The whole 
genome is a hot topic that may prove to be a promising research 
area in the future. With our bibliometric analysis and THM, 
researchers would be able to gain a better understanding of the 
trends and articles worth reading in the NPC field.

Figure 4. Themes assigned to T100NPC and countries using chord dia-
grams. T100NPC = 100 top-cited articles and reviews related to nasopha-
ryngeal carcinomas.

http://links.lww.com/MD/I420
http://links.lww.com/MD/I420
http://links.lww.com/MD/I420
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Figure 5. Using the Sankey diagram to understand the relationship between article entities by count.

Figure 6. Comparison of difference in proportional counts of themes between the 2 early and recent stages using the forest plot (note. 2013 to 2017 and 2018 
to 2022 for the early and recent stages, respectively).
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Figure 7. Using the weighted mean citations of keywords to predict article citation using the scatter plot to display.

Figure 8. Top 20 highly cited articles shown on a temporal heatmap to select articles worth reading.
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