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Background: Craniopharyngioma (CP) is a challenging intracranial tumor due to its
special hypothalamus-pituitary location. Each patient with CP should be evaluated and
treated separately. Exploring novel methods of automatized analysis of data for gaining
knowledge on any medical field is an encouraging task, particularly in such an extremely
challenging tumor as CP. We aim to summary the situations, investigate the research
trends and evaluate research hotspots using bibliometric analysis for the CP research.

Methods: We extracted all the CP-related literatures from 2011 to 2020 from the Web of
Science database. An Online analysis platform of literature metrology (Bibliometric),
BICOMB, gCLUTO and CiteSpace softwares were used to do bibliometric analysis. As
a supplement, we also analyzed the top 100 cited case reports with particular and
certainly infrequent information to improve the analysis.

Results: According to our retrieval strategy, we found a total of 1262 CP-related
literatures. The United States has maintained a leading position in global CP research,
followed by China and Germany. Among institutions, Capital Med Univ, St Jude Childrens
Res Hosp and Southern Med Univ rank in the top 3 in terms of the number of articles
published. “WORLD NEUROSURGERY” is the most popular journal for CP-related
research. Moreover, MULLER HL, MERCHANT TE, QI ST and others have made great
achievements in the study of CP. Finally, we did biclustering analysis on keywords and
identified 4 CP research hotspot clusters.

Conclusions: Our research provides a comprehensive analysis of the scientific progress
of CP in the past 10 years, and insight into the development of CP research field, highlight
research trends over time, and help identify valuable future directions.
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INTRODUCTION

Craniopharyngioma (CP) is an epithelial tumor that origins from
remnants of the craniopharyngeal duct epithelium. There are 0.5-
2.5 new cases per million people per year worldwide. They account
for 1.2-4.6% of all intracranial tumors and 5-11% of brain tumors in
children (1–3). In children, symptoms such as central diabetes
insipidus, visual impairment, headache, and growth retardation are
highly indicative of CP. In adults, increased intracranial pressure
(such as headache), endocrine defects (such as impaired sexual
function), and hypothalamic syndrome (such as disturbances in
water balance and body temperature regulation) are the main
symptoms. CP includes adamantinomatous craniopharyngioma
(ACP) and papillary craniopharyngioma (PCP). ACP is a more
common subtype that affects people of all ages, while PCP is mostly
limited to adults (4).

Different from other medical fields, CP is one of the most
complex tumors could be analyzed by automatic algorithm.
Although CP is a pathologically benign tumor and its
histological grade is WHO I, it often affects the prognosis and
outcome of patients because CP occurs in the special location of
the hypothalamus-pituitary axis (1). There is no fixed treatment
plan that is effective for this kind of pathology. Therefore, each
patient with CP should be evaluated and treated separately.

With the continuous improvement of the quality of life and
medicine, people pay more attention to CP. However, the large
number of variables involved in the results of each patient and the
expertise gained from surgical treatment vary greatly among
authors, which brings greater complexity to the analysis of results.
As early as the 1930s, Harvey Cushing, the first neurosurgeon to
deal with these lesions extensively, predicted this problem (2).

It is an encouraging task to explore new methods for
automated data analysis to acquire knowledge in any medical
field, especially in such an extremely challenging tumor as CP.
Through bibliometric methods and tools, we can make a more
macro analysis on the basis of a large amount of literature data,
which has become an important method to grasp the
development trend of a field accurately. However, there are
very few bibliometric studies on CP. Only Gnacio Jusue-Torres
et al. summarized the 100 most cited articles (3). This literature
lacks an analysis of the relationship among countries/regions,
institutions, and authors, and prediction of CP research hotspots.
And only analyzed the most cited 100 literatures, the scope is not
large enough. Previous studies have shown that biclustering
analysis can help to identify critical areas of research and
relevant representative literatures (4). In this paper, through a
comprehensive analysis of the relevant literatures and external
characteristics of CP, we summarized various information of
articles about CP and help identify valuable future directions.
MATERIALS AND METHODS

Data Search and Download
Based on the Science Citation Index-Expanded database, the
bibliometric analysis was carried out. In the Web of Science
Frontiers in Oncology | www.frontiersin.org 2
database, we set the subject word (search title, abstract, author
and keywords, etc.): craniopharyngioma; time: 2011-2020; article
types: original articles and reviews. Through the above search
strategy, the literatures related to CP were obtained. At the same
time, in order to make our research more comprehensive, we
included top 100 cited case reports during this period in the
analysis, which could provide information on particular and
certainly infrequent cases.

Data Collection
The data including fully recorded and quoted references was
downloaded from Web of Science and imported into the Online
Analysis Platform of Bibliometrics (http://bibliometric.com/)
and CiteSpace (version 5.7.R3, Drexel University, USA).
CiteSpace is an outstanding tool for collaborative network
analysis to connect various publication features. Import the
data downloaded from Web of Science database into it, and
click the relevant categories to analyze the relationship among
countries, institutions, authors, etc. By obtaining keywords with
high citation rate, the research frontier and emerging trends in
this field are predicted (5). Bibliographic Item Co-Occurrence
Matrix Builder (BICOMB, version 2.01, China Medical
University, China) (6) and gCLUTO (version1.0, University of
Minnesota, USA) software for bibliometric analysis and
corresponding clustering can be obtained. BICOMB can
generate a binary matrix with source literatures as columns
and keywords as rows. Import the binary matrix into
gCLUTO, select the default setting, and adjust the number of
clusters to get the appropriate cluster.

Bibliometric Analysis
We included publishing characteristics such as countries,
institutions, journals, authors, and H-index in our analysis. At
the same time, the 2020 version of Journal Citation Reports
(JCR) and impact factor (IF), as important indicators to measure
the scientific value of research, were also included in the analysis
(7). Using the bibliometric, we analyzed the changes in the
volume of articles and the cooperative relations of various
countries. In CiteSpace, we connected all kinds of publication
characteristics through collaborative network analysis. At the
same time, we also obtained highly cited keywords to predict the
research frontiers and emerging trends in this field (5, 6).

Biclustering Analysis of
Research Hotspots
Biclustering can be used to show the relationship between
frequent keywords, as well as the relationship between frequent
keywords and the original literatures. In order to investigate the
research hotspots of CP, we carried out the biclustering analysis
of the publications and keywords. Through BICOMB, we
constructed a binary matrix with source documents as
columns and keywords as rows. Then used the software
gCLUTO to analyze the matrix (4, 8). Finally, the semantic
relationship between keywords and source documents was
drawn through mountain and matrix visualization.
September 2021 | Volume 11 | Article 744308
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RESULTS

The Search Results of Related Literatures
The flow chart of the search is shown in Figure 1. According to
our strategy, a total of 1262 related literatures were retrieved
from 2011 to 2020.

The Contributions of Countries and
Institutions to Global Publications
The volume of articles related to CP in the past 10 years is shown
in Figure 2A. Generally speaking, there is little fluctuation in the
volume of articles. Among them, the number of literature is the
largest in 2020 (154) and the lowest in 2013 (99). The number of
literature in the past five years has increased significantly
compared with the previous five years. At least 57 countries
and regions are doing research on CP. In the past 10 years, the
United States has made the most significant contribution to the
study of CP, followed by China, Germany, Japan etc.
(Figure 2B). Centrality can be used to measure the importance
of nodes in the network. The higher the centrality, the greater the
importance of nodes. The results showed that the influence of the
United States is more significant than that of any other country
(centrality = 0.33), followed by England (0.22) and Germany
(0.20) (Table 1).

The analysis of international cooperation shows that the
United States cooperates frequently with other countries.
Although China ranks second in the number of articles
published, it cooperates less with other countries (Figure 3A).
In terms of research institutions, the top 10 (Table 1) included
Capital Med Univ(32), St Jude Childrens Res Hosp(30), Southern
Med Univ(28), Univ Calif San Francisco(24), Harvard Med Sch
(23),UCL(23), La Princesa Univ Hosp(22), Univ Florida(22),
Sichuan Univ(20), Univ Colorado(20). The network density of
CP research is only 0.0155 (Figure 3B), meaning that the
research teams are relatively dispersed in several institutions
Frontiers in Oncology | www.frontiersin.org 3
and do not cooperate closely enough. Among these 10
institutions, only the centrality of Southern Med Univ(0.16)
and UCL(0.22) is greater than 0.1, which indicates that the
influence degree and cooperation degree of these two
institutions are high in recent 10 years. However, on the
whole, most institutions have a low degree of influence and
lack of cooperation.

Journals Publishing Researches on CP
In this 10 years, 313 journals publish literatures in the field of CP.
Of the 1262 articles on CP we studied, the top 10 journals
published 460 (44.43%) (Table 2). In terms of the number of
publications, the top 3 are WORLD NEUROSURGERY
(IF=1.829), CHILDS NERVOUS SYSTEM (IF=1.298) and
JOURNAL OF NEUROSURGERY (IF=3.968). In terms of the
average number of citations, the top 3 are JOURNAL OF
CLINICAL ENDOCRINOLOGY (IF=5.399), EUROPEAN
JOURNAL OF ENDOCRINOLOGY (IF=5.308) and
JOURNAL OF NEUROSURGERY (IF=3.968). According to
JCR of 2020, the 3 journals belong to Q1.

The Contributions of Authors to
CP Research
The top 10 authors (the number of literature published) were
listed in Table 3. Among those, HERMANN L MUELLER, from
the Department of Pediatrics and Pediatric Hematology/
Oncology, University Children’s Hospital, ranked first. At the
same time, he is also at the first of the list in the analysis of
co-cited authors. And 2 of the top 10 high-cited papers were
published by him (Table 4). Those show that MUELLER has
made outstanding achievements in CP researches. Through
CiteSpace, we analyzed the author’s citation information and
visualized it into a network (Figure 4). According to the
clustering information, the top 10 authors were roughly
divided into five modules. Module 1 includes QI ST, PAN J
FIGURE 1 | Flow chart of literature filtering.
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and XU JG. They are all from China, of which QI ST and PAN J
are from the same unit, Southern Medical University, Nanfang
Hospital, Department of Neurosurgery. Module 2 includes
MULLER HL and MERCHANT TE. In recent 10 years, they
occupy the top 2 in terms of the number of articles about CP.
Simultaneously, the module they represent contains a large
number of researchers and is closely related to other modules,
occupying a core position in the study of CP. Module 3 contains
many authors who have made outstanding contributions to CP,
but only MARTINEZ-BARBERA JP is in the top 10. Module 4
includes PASCUAL JM and PRIETO R. Module 5 includes
SCHWARTZ TH and ANAND VK. These two modules
Frontiers in Oncology | www.frontiersin.org 4
contain few authors and have little connection with other
modules, but their contribution to CP is also outstanding.

Analysis of the Top 100 Case Reports
We searched and retrieved 364 case reports related to CP from
2011 to 2020, and ranked the 100 most cited cases (Table S1).
Among the top 100 case reports, the highest number of citations
was 99 (the first article) and the lowest number was 17 (the last 6
articles). Overall, the top 100 case reports were cited 1743 times,
with a median of 11 times, with an average of 174.3 times per
article. According to the average annual citations, the top article
is cited 19.8 times per year (the first article). The bottom article
TABLE 1 | The top 10 countries/regions and institutions contributing to publications in craniopharyngioma research.

Rank Countries Article
counts

Percentage Centrality Institutions Article
counts

Centrality Total number of
citation

Average number of
citations

1 USA 405 32.09% 0.33 Capital Med Univ 32 0.07 199 6.22
2 PEOPLES R

CHINA
172 13.63% 0.01 St Jude Childrens Res

Hosp
30 0.06 413 13.77

3 GERMANY 141 11.17% 0.2 Southern Med Univ 28 0.16 175 6.25
4 JAPAN 103 8.16% 0.02 Univ Calif San

Francisco
24 0.05 558 23.25

5 ITALY 85 6.74% 0.15 Harvard Med Sch 23 0.05 109 4.74
6 ENGLAND 78 6.18% 0.22 UCL 23 0.22 477 20.74
7 FRANCE 53 4.20% 0.05 La Princesa Univ

Hosp
22 0.01 416 18.91

8 NETHERLANDS 47 3.72% 0.01 Univ Florida 22 0.03 251 11.41
9 CANADA 44 3.49% 0.01 Sichuan Univ 20 0.02 89 4.45
10 SPAIN 44 3.49% 0.05 Univ Colorado 20 0.04 162 8.1
September 2021 | Vo
A

B

FIGURE 2 | Output of related literature. The number of annual publications (A) and growth trends of the top 10 countries/regions (B) in craniopharyngioma research
from 2011 to 2020. Conducted by online analysis platform of Bibliometrics.
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articles are cited 0.8 times a year (articles 93 and 94). The top 100
case reports could provide attractive information on particular
and certainly infrequent cases, such as pathological
characteristics, clinical manifestations and so on, which play
important roles in a more comprehensive understanding of CP.
At the same time, it also shows the difference of some surgical
methods, the effect of radiotherapy and the exploration of
targeted therapy.

Analysis of the CP Hotspots
We used BICOMB to extract and statistically analyze the data
downloaded from the Web of science. For a more comprehensive
analysis, we included keywords with a frequency greater than 10
(including 10) and generated a matrix for follow-up analysis, which
accounted for 31.88% of all words. According to the 25 terms with
Frontiers in Oncology | www.frontiersin.org 5
the largest number of citations from 2011 to 2020, the time trend of
hot spot transfer was analyzed (Figure 5). Through “gCLUTO”, we
used the biclustering method to sort 4 different clusters and used
mountain (Figure 6A) and matrix visualization (Figure 6B) to map
the relationship between source literature and keywords. The
mountain visualization can more intuitively understand the
content of high-dimensional dataset. In mountain visualization,
peaks 0-3 represent different clusters. Peak, volume, altitude, and
color are all used to depict information about the associated
category. The distance between a pair of peaks on a plane
indicates the relative similarity of their categories. The altitude of
each peak is positively correlated with the internal similarity of the
categories. The size of the peak is proportional to the number of
main keywords contained in the category. Finally, the color of the
peak represents the standard deviation within the category. Red
TABLE 2 | The top 10 most active journals that published articles in craniopharyngioma research (sorted by count).

Rank Journal title Article counts Percentage Total number of
citations

Average number of
citations

IF JCR H-index

1 WORLD NEUROSURGERY 102 8.08% 904 8.863 2.103 Q3 16
2 CHILDS NERVOUS SYSTEM 60 4.75% 480 8.000 1.475 Q4 11
3 JOURNAL OF NEUROSURGERY 54 4.28% 1281 23.722 5.112 Q1 21
4 PITUITARY 48 3.80% 619 12.896 4.102 Q2 14
5 JOURNAL OF NEURO ONCOLOGY 39 3.09% 594 15.231 4.13 Q2 14
6 NEUROSURGICAL FOCUS 39 3.09% 688 17.641 4.044 Q1 17
7 JOURNAL OF NEUROSURGERY PEDIATRICS 31 2.46% 257 8.290 2.372 Q2 9
8 JOURNAL OF CLINICAL ENDOCRINOLOGY METABOLISM 30 2.38% 877 29.233 5.958 Q1 15
9 ACTA NEUROCHIRURGICA 29 2.30% 257 8.862 2.212 Q3 8
10 EUROPEAN JOURNAL OF ENDOCRINOLOGY 28 2.22% 675 24.107 6.661 Q1 17
S
eptember 2021 | Volu
me 11
 | Articl
A B

FIGURE 3 | The distribution of countries/regions and institutions. Cooperative relations among countries/regions (A) (The area represents the number of articles, and
the connection represents the cooperative relationship. Conducted by online analysis platform of Bibliometrics) and institutions (B). [Conducted by CiteSpace (version
5.7.R3, Drexel University)].
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indicates a low deviation, while blue indicates a higher deviation. In
matrix visualization, the column tags represent source literatures
and row tags represent keywords. The cluster trees on the left
represent frequent keywords associations and the cluster trees above
represent literature associations. The matrix values are represented
graphically, and their colors describe the frequency at which
keywords appear in a literature. The color gradually deepens from
white to red, indicating a gradual increase in significance. The
above-mentioned high-frequency words were divided into 4
categories, and the representative literatures of each category were
studied and summarized. Finally, we have identified 4 hotspots:

(0) Surgery and radiotherapy of CP

(I) Early diagnosis of CP

(II) Mechanisms/pathophysiology of CP
Frontiers in Oncology | www.frontiersin.org 6
(III) Treatment of complications of CP
DISCUSSION

Through statistics and quantitative analysis, we found that the
number of articles on CP published in the last 5 years from 2011
to 2020 was more than that in the previous 5 years. Although the
research direction of CP was relatively extensive, there is a lack of
summary and analysis of research hotspots. In this paper, we got
4 clusters through the biclustering analysis, and use the top 100
case reports to supplement the specific and uncommon
information. Focusing on discussing and explaining these
clusters can help identify valuable future directions.
TABLE 4 | The top 10 high-cited papers in craniopharyngioma research during 2011 to 2020.

Rank Title Journal Authors Publication
year

Total
citation

JCR IF

1 Increased Wingless (Wnt) signaling in pituitary progenitor/stem
cells gives rise to pituitary tumors in mice and humans

PROCEEDINGS OF THE
NATIONAL ACADEMY OF
SCIENCES OF THE UNITED
STATES OF AMERICA

Gaston-
Massuet

2011 153 Q1 11.201

2 Craniopharyngioma ENDOCRINE REVIEWS Mueller,
Hermann L.

2014 137 Q1 19.874

3 Post-operative hypothalamic lesions and obesity in childhood
craniopharyngioma: results of the multinational prospective trial
KRANIOPHARYNGEOM 2000 after 3-year follow-up

EUROPEAN JOURNAL OF
ENDOCRINOLOGY

Mueller,
Hermann L.

2011 124 Q1 6.66

4 Endoscopic Endonasal Compared with Microscopic
Transsphenoidal and Open Transcranial Resection of
Craniopharyngiomas

WORLD NEUROSURGERY Komotar,
Ricardo J.

2012 120 Q3 2.103

5 Neurosurgical treatment of craniopharyngioma in adults and
children: early and long-term results in a large case series

JOURNAL OF NEUROSURGERY Mortini, Pietro 2011 119 Q1 5.11

6 Endoscopic, Endonasal Resection of Craniopharyngiomas:
Analysis of Outcome Including Extent of Resection, Cerebrospinal
Fluid Leak, Return to Preoperative Productivity, and Body Mass
Index

NEUROSURGERY Leng, Lewis
Z.

2012 111 Q1 4.653

7 Endoscopic endonasal surgery for craniopharyngiomas: surgical
outcome in 64 patients Clinical article

JOURNAL OF NEUROSURGERY Koutourousiou 2013 109 Q1 5.111

8 Pituitary Magnetic Resonance Imaging for Sellar and Parasellar
Masses: Ten-Year Experience in 2598 Patients

JOURNAL OF CLINICAL
ENDOCRINOLOGY &
METABOLISM

Famini 2011 108 Q1 5.958

9 Gasket Seal Closure for Extended Endonasal Endoscopic Skull
Base Surgery: Efficacy in a Large Case Series

WORLD NEUROSURGERY Garcia-
Navarro

2013 103 Q3 2.103

10 The endoscopic endonasal approach for the management of
craniopharyngiomas: a series of 103 patients

JOURNAL OF NEUROSURGERY Cavallo, Luigi
Maria

2014 102 Q1 5.111
Septemb
er 2021 | Volu
me 11 |
 Article
TABLE 3 | The top 10 most productive authors and co-cited authors contributed to publications in craniopharyngioma research.

Rank Author Article counts Total citation Average number of citations H-index Modules Co-cited author Citation counts

1 MULLER HL 51 1242 24.353 21 2 MULLER HL 378
2 MERCHANT TE 28 476 17.000 12 2 KARAVITAKI N 309
3 QI ST 27 203 7.519 9 1 FAHLBUSCH R 206
4 SCHWARTZ TH 27 723 26.778 13 5 YASARGIL MG 183
5 PAN J 25 187 7.480 9 1 BUNIN GR 169
6 PASCUAL JM 25 427 17.080 12 4 MERCHANT TE 161
7 PRIETO R 25 427 17.080 12 4 VAN EFFENTERRE R 155
8 ANAND VK 21 621 29.571 11 5 DEVILE CJ 155
9 MARTINEZ-BARBERA JP 21 594 28.286 14 3 PUGET S 154
10 XU JG 19 80 4.211 6 1 ELLIOTT RE 147
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Cluster 0 mainly highlights (0) Surgery and radiotherapy of
CP. CPs are located in the sellar region. Surgical treatment may
damage the optic chiasma and hypothalamus-pituitary axis, so
surgeons need enough experience and good surgical skills to
complete the operation. At present, there are many surgical
methods, whether radical surgery or limited surgery, with an
emphasis on protecting the hypothalamus and visual integrity
and quality of life after treatment (9–12). When surgeons are
experienced and consider the highest recurrencefree survival
(13), safe gross-total resection remains the goal (14).
Endoscopic transnasal and microscopic transcranial surgery
have become the standard methods for the treatment of CP.
However, the approach selection mode of CP is still a discussion
point. The main surgical approaches for CP can be divided into
five categories: anterolateral transcranial, midline transcranial,
extended endoscopic transnasal, intraventricular and lateral
transcranial. Each method has its advantages and limitations.
The personalized surgical scheme customized for individual CP
patients based on multiple factors is an important research
direction to improve the prognosis in the future (15).
However, surgical treatment alone, sometimes, may not be
appropriate for tumors invading the hypothalamus (16).
Radiotherapy alone (17) or radiotherapy combined with
limited surgical treatment has become an option for some
doctors. Advances in fractionated radiotherapy have made
treatment more accurate, thereby reducing the volume of
Frontiers in Oncology | www.frontiersin.org 7
normal brain structures receiving high doses of radiation.
Although its purpose is to reduce the toxicity caused by late
radiation, this potential advantage has not been confirmed in
prospective studies, and it is also a direction that needs further
verification in the future (18).

Cluster 1 mainly highlights (I) Early diagnosis of CP. The
diagnosis of child CP is usually made late, with nonspecific
symptoms characterized by elevated intracranial pressure
(such as nausea and headache). These manifestations usually
occur years after the initial symptoms (19, 20). Further progress
can lead to visual impairments (62–84% of patients) and
endocrine deficits (52–87% of patients) (21). Sexual dysfunction
caused by hypothalamic-pituitary gonadotropin deficiency and
hyperprolactinemia is a special symptom in adult CP (22, 23).
Complications such as visual impairment, central diabetes
insipidus, hypothalamic obesity, reduced sexual function, and
psychiatric alterations seriously affect the quality of life of
patients. So far, studies on history before diagnosis and the
prognostic relevance of duration of history and specific clinical
manifestations have been limited to the pediatric age group.
Improving the relevant research of other age groups plays a
great role in the comprehensive understanding of CP, so it will
become an indispensable focus of CP research in the future. On
this basis, according to the characteristics of different age
groups, formulate corresponding early diagnosis schemes to
realize the early intervention of CP, and finally reduce the
FIGURE 4 | The network map of productive authors. Conducted by CiteSpace (version 5.7.R3, Drexel University).
September 2021 | Volume 11 | Article 744308
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occurrence of complications and improve the prognosis
of patients.

Cluster 2 mainly highlights (II) Mechanisms/pathophysiology
of CP. CP is an epithelial tumor that occurs along the
craniopharyngeal duct. In this regard, it is particularly essential
to improve our understanding of the pathogenesis/
pathophysiology of CP to develop targeted therapies that
effectively prevent progression and hypothalamic involvement.
Histopathologically, it consists of ACP and papillary PCP. ACPs
are driven by somatic mutations of CTNNB1, which causes the
b-catenin pathway not to be degraded effectively, accumulates in
cells, and further leads to overactivation of the Wnt-b-catenin
Frontiers in Oncology | www.frontiersin.org 8
pathway (24, 25). A single cell or cell mass in which b-catenin
accumulates causes the tumor to secrete too many growth factors
and cytokines, activating specific pathways in surrounding
nearby tumor cells (26–28). This secretory phenotype is
consistent with the activation of the tumor senescence-
associated secretory phenotype (SASP). And some studies have
proved that SASP plays a vital role in the pathogenesis of ACP
(26, 29, 30). Inflammatory mediators are also the key points of
CP. Many inflammatory mediators, chemokines, and cytokines
are expressed in the cystic and solid components of human ACP
(31–34). These molecules may facilitate the escape of immune
surveillance. By contrast, only somatic BRAFV600E mutations
FIGURE 5 | The top 25 terms with the strongest citation bursts during 2011 to 2020. Conducted by CiteSpace (version 5.7.R3, Drexel University).
September 2021 | Volume 11 | Article 744308
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have been found in PCP (35, 36). Through MAPK activation, the
mutation can transform normal SOX2+ stem cells in the
pituitary into PCP tumor initiation cells (37). The potential
role of cell senescence in PCP has not been determined, nor
has the expression of inflammatory mediators in PCP been
investigated. However, some studies (38, 39) have shown that
the influence of inflammation and cell senescence on CP has
become a focus and hotspot in this field, and there are still huge
deficiencies in these two aspects. In the future, researchers
engaged in CP related research are still needed to further
explore these two aspects, so as to achieve effective treatment
to prevent CP progression and hypothalamic involvement.
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At the same time, targeted therapy for CP specific mutation
points (CTNNB1 and BRAF) is also an exciting research
direction. Many of the top 100 cited case reports are about this
aspect (40–43).

Cluster 3 mainly highlights (III) Treatment of complications
of CP. No matter what kind of treatment for CP patients, the
prevention of long-term morbidity should be a major strategic
consideration. The functional and social independence of
patients is the goal of treatment (39). With the development of
medical technology, the rational use of corticosteroids and
antibiotics to reduce inflammation and infection, the
perioperative morbidity and mortality of CP patients have
been greatly improved. Moreover, most of the complications of
CP and its treatment can be managed through drugs and
psychological, psychiatric and emotional care (44, 45). In
recent years, our understanding of the neuropsychological
adverse effects of CP has been dramatically improved.
However, the treatment effect is not available for hypothalamic
syndrome and its main clinical manifestations (obesity and
neuropsychological defects). In order to improve the
therapeutic effect, we must further understand how CP causes
hypothalamic syndrome and its main clinical manifestations,
and further explore the pathogenesis of these complications. In
short, we need to keep exploring in the future to avoid these
complications as much as possible and get effective treatment
when symptoms appear.

Although we have analyzed the literatures on CP from 2011 to
2020 as comprehensively as possible, and analyzed top 100 cited
case reports in the past 10 years as a supplement, there are still
some limitations. Some literatures [such as Craniopharyngioma
(46), Q1, IF=52.322] published recently, through the analysis of
citation information, cannot well highlight its importance.
Simultaneously, the database is still constantly updated, and
there may be differences between our bibliometrics analysis
and the actual publishing conditions. For any bibliometric
analysis of CP, it should also be pointed out that there is a
limitation, that is, only positive and excellent results are usually
published in the most prestigious journals, so true, non-excellent
results obtained in most patients still hidden in scientific analysis.
Most of the published CPs surgery series are just the final work of
a very prestigious surgeon/clinician working in a specialized
center for decades. This process limits the opportunity to mix
the treatment ideas/results of different institutions/authors for
collaborative or collaborative research.
CONCLUSIONS

We summarized the literatures related to CP from 2011 to 2020,
including source countries and institutions, authors, published
journals, etc. Then, based on these publications, we analyze
research hotspots and predict future trends. Reviewing the
previous studies on CP, we discussed the four aspects of CP
and found the key research. Subsequently, we included the top
100 cited case reports in the analysis to enrich our discussion. We
fully and specifically discussed the shortcomings of these
A

B

FIGURE 6 | Biclustering of highly frequent major keywords and literatures on
craniopharyngioma. Mountain visualization (A) and matrix visualization
(B) Conducted by gCLUTO (version1.0, University of Minnesota).
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priorities and the importance of achieving breakthroughs in
these priorities for the treatment of CP patients. We believe
that our research will help to determine the valuable future
direction for CP research, and the mentioned hot spots will make
major breakthroughs in the future.
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14. Ordóñez-Rubiano EG, Forbes JA, Morgenstern PF, Arko L, Dobri GA,
Greenfield JP, et al. Preserve or Sacrifice the Stalk? Endocrinological
Outcomes, Extent of Resection, and Recurrence Rates Following Endoscopic
Endonasal Resection of Craniopharyngiomas. J Neurosurg (2018) 131:1163–71.
doi: 10.3171/2018.6.JNS18901

15. Liu JK, Sevak IA, Carmel PW, Eloy JA. Microscopic Versus Endoscopic
Approaches for Craniopharyngiomas: Choosing the Optimal Surgical
Corridor for Maximizing Extent of Resection and Complication Avoidance
Using a Personalized, Tailored Approach. Neurosurg Focus (2016) 41:E5. doi:
10.3171/2016.9.FOCUS16284

16. Prieto R, Pascual JM, Hofecker V, Winter E, Castro-Dufourny I, Carrasco R,
et al. Craniopharyngioma Adherence: A Reappraisal of the Evidence.
Neurosurg Rev (2020) 43:453–72. doi: 10.1007/s10143-018-1010-9

17. Adeberg S, Harrabi SB, Bougatf N, Verma V, Windisch P, Bernhardt D, et al.
Dosimetric Comparison of Proton Radiation Therapy, Volumetric Modulated
Arc Therapy, and Three-Dimensional Conformal Radiotherapy Based on
Intracranial Tumor Location. Cancers (2018) 10:401. doi: 10.3390/
cancers10110401

18. Aggarwal A, Fersht N, Brada M. Radiotherapy for Craniopharyngioma.
Pituitary (2013) 16:26–33. doi: 10.1007/s11102-012-0429-1

19. Hoffmann A, Boekhoff S, Gebhardt U, Sterkenburg AS, Daubenbüchel AMM,
Eveslage M, et al. History Before Diagnosis in Childhood Craniopharyngioma:
AssociationsWith Initial Presentation and Long-Term Prognosis. Eur J Endocrinol
(2015) 173:853–62. doi: 10.1530/EJE-15-0709

20. Müller HL, Emser A, Faldum A, Bruhnken G, Etavard-Gorris N, Gebhardt U,
et al. Longitudinal Study on Growth and Body Mass Index Before and After
Diagnosis of Childhood Craniopharyngioma. J Clin Endocrinol Metab (2004)
89:3298–305. doi: 10.1210/jc.2003-031751

21. Prieto R, Pascual JM, Barrios L. Optic Chiasm Distortions Caused by
Craniopharyngiomas: Clinical and Magnetic Resonance Imaging
Correlation and Influence on Visual Outcome. World Neurosurg (2015)
83:500–29. doi: 10.1016/j.wneu.2014.10.002
September 2021 | Volume 11 | Article 744308

https://www.frontiersin.org/articles/10.3389/fonc.2021.744308/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.744308/full#supplementary-material
https://doi.org/10.1016/j.wneu.2017.02.115
https://doi.org/10.3171/2018.5.JNS18153
https://doi.org/10.1016/j.wneu.2018.08.004
https://doi.org/10.7717/peerj.8145
https://doi.org/10.1002/asi.20317
https://doi.org/10.1002/asi.21309
https://doi.org/10.1371/journal.pbio.1001675
https://doi.org/10.3171/2018.5.JNS18198
https://doi.org/10.1007/s00381-019-04161-9
https://doi.org/10.1016/j.wneu.2019.06.037
https://doi.org/10.3171/2019.4.PEDS18612
https://doi.org/10.3171/2016.3.JNS16630
https://doi.org/10.3171/2018.6.JNS18901
https://doi.org/10.3171/2016.9.FOCUS16284
https://doi.org/10.1007/s10143-018-1010-9
https://doi.org/10.3390/cancers10110401
https://doi.org/10.3390/cancers10110401
https://doi.org/10.1007/s11102-012-0429-1
https://doi.org/10.1530/EJE-15-0709
https://doi.org/10.1210/jc.2003-031751
https://doi.org/10.1016/j.wneu.2014.10.002
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Li et al. Bibliometric Analyses of Craniopharyngioma Research
22. Honegger J, Buchfelder M, Fahlbusch R. Surgical Treatment of
Craniopharyngiomas: Endocrinological Results. J Neurosurg (1999) 90:251–
7. doi: 10.3171/jns.1999.90.2.0251

23. Feng Y, NiM,Wang YG, Zhong LY. Comparison of Neuroendocrine Dysfunction
in Patients With Adamantinomatous and Papillary Craniopharyngiomas. Exp
Ther Med (2019) 17:51–6. doi: 10.3892/etm.2018.6953

24. Sekine S, Shibata T, Kokubu A, Morishita Y, Noguchi M, Nakanishi Y, et al.
Craniopharyngiomas of Adamantinomatous Type Harbor b-Catenin Gene
Mutations. Am J Pathol (2002) 161:1997–2001. doi: 10.1016/S0002-9440(10)
64477-X

25. Buslei R, Nolde M, Hofmann B, Meissner S, Eyupoglu I, Siebzehnrübl F, et al.
Common Mutations of b-Catenin in Adamantinomatous Craniopharyngiomas
But Not in Other Tumours Originating From the Sellar Region. Acta Neuropathol
(2005) 109:589–97. doi: 10.1007/s00401-005-1004-x

26. Apps JR, Carreno G, Gonzalez-Meljem JM, Scott H, Romain G, Julie C, et al.
Tumour Compartment Transcriptomics Demonstrates the Activation of
Inflammatory and Odontogenic Programmes in Human Adamantinomatous
Craniopharyngioma and Identifies the MAPK/ERK Pathway as a Novel
Therapeutic Target. Acta Neuropathol (2018) 135:757–77. doi: 10.1007/s00401-
018-1830-2

27. Andoniadou CL, Gaston-Massuet C, Reddy R, Schneider RP, Blasco MA,
Tissier PL, et al. Identification of Novel Pathways Involved in the Pathogenesis
of Human Adamantinomatous Craniopharyngioma. Acta Neuropathol (2012)
124:259–71. doi: 10.1007/s00401-012-0957-9

28. Carreno G, Boult J, Apps J, Gonzalez-Meljem JM, Haston S, Guiho R, et al.
SHH Pathway Inhibition is Protumourigenic in Adamantinomatous
Craniopharyngioma. Endocr-Relat Cancer (2019) 26:355–66. doi: 10.1530/
ERC-18-0538

29. Kirkland JL, Tchkonia T. Cellular Senescence: A Translational Perspective.
EBioMedicine (2017) 21:21–8. doi: 10.1016/j.ebiom.2017.04.013

30. Zhu Y, Tchkonia T, Pirtskhalava T, Gower AC, Ding H, Giorgadze N, et al.
The Achilles’Heel of Senescent Cells: From Transcriptome to Senolytic Drugs.
Aging Cell (2015) 14:644–58. doi: 10.1111/acel.12344

31. Donson AM, Apps J, Griesinger AM, Amani V, Witt DA, Anderson RCE,
et al. Molecular Analyses Reveal Inflammatory Mediators in the Solid
Componen t and Cys t F lu id o f Human Adamant inomatous
Craniopharyngioma. J Neuropathol Exp Neurol (2017) 76:779–88. doi:
10.1093/jnen/nlx061

32. Mori M, Takeshima H, Kuratsu J-I. Expression of Interleukin-6 in Human
Craniopharyngiomas: A Possible Inducer of Tumor-Associated
Inflammation. Int J Mol Med (2004) 14:505–14. doi: 10.3892/ijmm.14.4.505

33. Pettorini BL, Inzitari R, Massimi L, Tamburrini G, Caldarelli M, Fanali C,
et al. The Role of Inflammation in the Genesis of the Cystic Component of
Craniopharyngiomas. Child's Nervous System (2010) 26:1779–84. doi:
10.1007/s00381-010-1245-4

34. Massimi L, Martelli C, Caldarelli M, Castagnola M, Desiderio C. Proteomics in
Pediatric Cystic Craniopharyngioma. Brain Pathol (2017) 27:370–6. doi:
10.1111/bpa.12502

35. Brastianos PK, Taylor-Weiner A, Manley PE, Jones RT, Dias-Santagata D,
Thorner AR, et al. Exome Sequencing Identifies BRAF Mutations in Papillary
Craniopharyngiomas. Nat Genet (2014) 46:161–5. doi: 10.1038/ng.2868

36. Goschzik T, Gessi M, Dreschmann V, Gebhardt U, Wang L, Yamaguchi S,
et al. Genomic Alterations of Adamantinomatous and Papillary
Craniopharyngioma. J Neuropathol Exp Neurol (2017) 76:126–34. doi:
10.1093/jnen/nlw116
Frontiers in Oncology | www.frontiersin.org 11
37. Haston S, Pozzi S, Carreno G, Manshaei S, Panousopoulos L, Gonzalez-
Meljem JM, et al. MAPK Pathway Control of Stem Cell Proliferation and
Differentiation in the Embryonic Pituitary Provides Insights Into the
Pathogenesis of Papillary Craniopharyngioma. Development (2017)
144:2141–52. doi: 10.1242/dev.150490

38. Coy S, Rashid R, Lin J-R, Du Z, Donson AM, Hankinson TC, et al.
Multiplexed Immunofluorescence Reveals Potential PD-1/PD-L1 Pathway
Vulnerabilities in Craniopharyngioma. Neuro-Oncology (2018) 20:1101–12.
doi: 10.1093/neuonc/noy035

39. Dhomen N, Reis-Filho JS, da Rocha Dias S, Hayward R, Savage K, Delmas V,
et al. Oncogenic Braf Induces Melanocyte Senescence and Melanoma in Mice.
Cancer Cell (2009) 15:294–303. doi: 10.1016/j.ccr.2009.02.022

40. Brastianos PK, Shankar GM, Gill CM, Taylor-Weiner A, Nayyar N, Panka DJ,
et a l . Dramatic Response of BRAF V600E Mutant Papi l lary
Craniopharyngioma to Targeted Therapy. JNCI: J Natl Cancer Inst (2016)
108(2):djv310. doi: 10.1093/jnci/djv310

41. Aylwin SJ, Bodi I, Beaney R. Pronounced Response of Papillary
Craniopharyngioma to Treatment With Vemurafenib, a BRAF Inhibitor.
Pituitary (2016) 19:544–6. doi: 10.1007/s11102-015-0663-4

42. Himes BT, Ruff MW, Van Gompel JJ, Park SS, Galanis E, Kaufmann TJ, et al.
Recurrent Papillary Craniopharyngioma With BRAF V600E Mutation
Treated With Dabrafenib: Case Report. J Neurosurg (2018) 130:1299–303.
doi: 10.3171/2017.11.JNS172373

43. Juratli TA, Jones PS, Wang N, Subramanian M, Aylwin SJB, Odia Y, et al.
Targeted Treatment of Papillary Craniopharyngiomas Harboring BRAF
V600E Mutations. Cancer (2019) 125:2910–4. doi: 10.1002/cncr.32197

44. Hoffmann A, Warmuth-Metz M, Lohle K, Reichel J, Daubenbüchel AMM,
Sterkenburg AS, et al. Fusiform Dilatation of the Internal Carotid Artery in
Childhood-Onset Craniopharyngioma: Multicenter Study on Incidence and
Long-Term Outcome. Pituitary (2016) 19:422–8. doi: 10.1007/s11102-016-
0722-5

45. Fournier-Goodnight AS, Ashford JM, Merchant TE, Boop FA, Indelicato DJ,
Wang L, et al. Neurocognitive Functioning in Pediatric Craniopharyngioma:
Performance Before Treatment With Proton Therapy. J Neuro-oncol (2017)
134:97–105. doi: 10.1007/s11060-017-2492-y

46. Müller HL, Merchant TE, Warmuth-Metz M, Martinez-Barbera J-P, Puget S.
Craniopharyngioma. Nat Rev Dis Primers (2019) 5:1–19. doi: 10.1038/s41572-
019-0125-9

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Li, Yang, Liu, Zou, Chen, Ni, Liu and Fan. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
September 2021 | Volume 11 | Article 744308

https://doi.org/10.3171/jns.1999.90.2.0251
https://doi.org/10.3892/etm.2018.6953
https://doi.org/10.1016/S0002-9440(10)64477-X
https://doi.org/10.1016/S0002-9440(10)64477-X
https://doi.org/10.1007/s00401-005-1004-x
https://doi.org/10.1007/s00401-018-1830-2
https://doi.org/10.1007/s00401-018-1830-2
https://doi.org/10.1007/s00401-012-0957-9
https://doi.org/10.1530/ERC-18-0538
https://doi.org/10.1530/ERC-18-0538
https://doi.org/10.1016/j.ebiom.2017.04.013
https://doi.org/10.1111/acel.12344
https://doi.org/10.1093/jnen/nlx061
https://doi.org/10.3892/ijmm.14.4.505
https://doi.org/10.1007/s00381-010-1245-4
https://doi.org/10.1111/bpa.12502
https://doi.org/10.1038/ng.2868
https://doi.org/10.1093/jnen/nlw116
https://doi.org/10.1242/dev.150490
https://doi.org/10.1093/neuonc/noy035
https://doi.org/10.1016/j.ccr.2009.02.022
https://doi.org/10.1093/jnci/djv310
https://doi.org/10.1007/s11102-015-0663-4
https://doi.org/10.3171/2017.11.JNS172373
https://doi.org/10.1002/cncr.32197
https://doi.org/10.1007/s11102-016-0722-5
https://doi.org/10.1007/s11102-016-0722-5
https://doi.org/10.1007/s11060-017-2492-y
https://doi.org/10.1038/s41572-019-0125-9
https://doi.org/10.1038/s41572-019-0125-9
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Status Quo and Research Trends of Craniopharyngioma Research: A 10-Year Bibliometric Analyses (From 2011 to 2020)
	Introduction
	Materials And Methods
	Data Search and Download
	Data Collection
	Bibliometric Analysis
	Biclustering Analysis of Research Hotspots

	Results
	The Search Results of Related Literatures
	The Contributions of Countries and Institutions to Global Publications
	Journals Publishing Researches on CP
	The Contributions of Authors to CP Research
	Analysis of the Top 100 Case Reports
	Analysis of the CP Hotspots

	Discussion
	Conclusions
	Data Availability Statement
	Author Contributions 
	Funding
	Acknowledgments
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


