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Abstract

There is a plethora of papers on the role of stereotactic radiosurgery (SRS) in various benign and malignant
intracranial tumors, and it is possible to overlook the most important and landmark studies. Thus, the
necessity of citation analysis arises, which reviews the most cited articles and recognizes the impact made by
these articles. Utilizing the 100 most cited articles describing the use of SRS for intracranial and spinal
pathologies, this article aims to provide meaningful information regarding the historical trends and recent
directions in which this field is headed. We performed a search of the Web of Science database using the
keywords “stereotactic radiosurgery,” “"gamma knife,” "GKRS,” *gamma knife radiosurgery,” "LINAC,” and
“Cyberknife” on May 14, 2022. Our search retrieved a total of 30,652 articles published between the years
1968 and 2017. The top 100 cited articles were arranged in descending order based on citation count (CC) and
citation per year (CY). The journal with the largest number of publications as well as citation count was the
International Journal of Radiation Oncology Biology Physics (n = 33), followed by Journal of Neurosurgery (n =
25). The most cited article was authored by Andrews, which was published in 2004 in The Lancet (1699 CC,
89.42 CY). Flickinger, with 25 papers and 7635 total citations, was the author with the highest impact.
Lunsford, with 25 publications and total citations of 7615, was a close second. The USA was the leading
country with the maximum number of total citations (n = 23,054). Ninety-two articles described the use of
SRS for intracranial pathologies (metastases, n = 38; AVM, n = 16; vestibular schwannoma, n = 9;
meningioma, n = 8; trigeminal neuralgia, n = 6; sellar lesion, n = 2; glioma, n = 2; functional, n = 1; and
procedure related, n = 10). Eight studies describing spinal radiosurgery were included, out of which four were
on spinal metastases. Citation analyses of the top 100 articles revealed that the focus of research in the field
of SRS started with functional neurosurgery and progressed to benign intracranial tumors and AVMs. More
recently, central nervous system (CNS) metastases have received the maximum attention with 38 articles,
including 14 randomized controlled trials finding a place in the top 100 cited articles. Presently, the use of SRS
is concentrated in developed countries. Efforts need to be made for more widespread use in developing nations
to bring the maximum possible benefits of this focused noninvasive treatment to a wider population.

How to cite this article:
Agrawal M, Mishra S, Garg K, Ranjan M, Kasper E, Rezai A, Agrawal D, Singh M, Kale SS. Trends in Stereotactic
Radiosurgery for Intracranial and Spinal Pathologies: Analysis of the Top 100 Most Cited Articles.Neurol India 2023;71:39-48

How to cite this URL:
Agrawal M, Mishra S, Garg K, Ranjan M, Kasper E, Rezai A, Agrawal D, Singh M, Kale SS. Trends in Stereotactic

1di& 17/04/2023, 10:36



Trends in Stereotactic Radiosurgery for Intracranial and Spinal Pathol... https://neurologyindia.com/printarticle.asp?issn=0028-3886;year=202..

Radiosurgery for Intracranial and Spinal Pathologies: Analysis of the Top 100 Most Cited Articles. Neurol India [serial online]
2023 [cited 2023 Apr 17 ];71:39-48
Available from: https://www.neurologyindia.com/text.asp?2023/71/7/39/373651

Full Text

The term radiosurgery was first coined in 1951.[1] Two different technologies developed to deliver radiation to
a stereotactically targeted intracranial lesion are Gamma Knife radiosurgery (GKRS) and linear accelerator
(LINAC). GKRS is a form of stereotactic radiosurgery (SRS) that relies on three-dimensional imaging to deliver
highly focused gamma radiations. Lars Leksell, a Swedish neurosurgeon, has been credited for the invention of
the Gamma Knife.[2] GKRS is useful for lesions which are smaller than 3 cm (because of the perceived
limitation of normal tissue tolerance),[3] surgically inaccessible lesions, and residual lesions after surgery or
embolization.[4] Because it requires the target to be immobilized (either in a stereotactic frame or a face
mask), the use of GKRS is primarily limited to cranial lesions.[1],[2] LINACs, a mainstay of standard
fractionated therapy, move in multiple arc-shaped fashion to fire a photon beam at an isocenter.[5] Cyberknife,
conceptualized by Dr. John Alder, uses a LINAC fitted over a robot to deliver non-isocentric beams from any
desired angle.[6] As opposed to GKRS, LINAC and Cyberknife can also be used for spinal pathologies like
metastasis and others.[5],[6] SRS is commonly utilized in intracranial vascular lesions (arteriovenous
malformations),[7],[8] tumors (metastases,[9],[10] vestibular schwannoma,[11],[12],[13] meningioma,
[14],[15] and pituitary adenomas[16]), and functional disorders like trigeminal neuralgia.[17],[18],[19] There
is a plethora of papers on the role of SRS in various benign and malignant intracranial tumors, and it is
possible to overlook the most important and landmark studies. Thus, the necessity of citation analysis arises
which reviews the most cited articles and recognizes the impact made by these articles. It assesses the
progress and contributions made at the level of individuals, institutions, countries, and journals. The number
of citations received by an article is also an indirect index of the recent research trends in the field under study
and can provide an overview to a new scholar where the field is headed.

Materials and Methods

Search strategy

A title-specific search of the Web of Science database was executed using the keywords “Stereotactic
radiosurgery,” “Radiosurgery,” "gamma knife,” "GKRS,” "gamma knife radiosurgery,” “"LINAC,” and 'Cyberknife'
on May 14, 2022. All the abstracts were screened for suitable articles. The inclusion criteria were articles
describing the use of SRS in intracranial and spinal pathologies and published in peer-reviewed journals. Only
the articles which described clinical outcomes following the administration of SRS or society guidelines were
included. The articles describing the technical aspects of the SRS technology were excluded. The 100 most
cited articles were selected and reviewed by the authors.

Data extraction and analysis

The articles were arranged in descending order of the number of citations. The parameters assessed were the
title of the articles, authors, corresponding authors, country of origin, journal of publication, year of
publication, citation count, and the journal impact factor.

The statistical analysis was performed using R (R Foundation for Statistical Computing, Vienna, Austria)
employing the “bibliometrix” package.[20] The VOSviewer software (Van Eck and Waltman, Leiden University,
Leiden, The Netherlands) was also used to plot network and overlay plots.[21]

Bibliometric parameters

The following statistical parameters were considered during the analysis:
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Hirsch h-index: authors' number of publications and number of citations, reviewed in other articles.[22]
g-index: It is a variant of h-index which gives credit for the most cited papers. It is the highest rank where the
sum of the citations is larger than the square of rank.[22] m-index: It is another variant of the h-index which
displays the h-index per year since the first publication.[22]Citation per year (CY): This is calculated by
dividing the total number of citations by the total humber of years.[22]

Results

Article analysis

Our search retrieved a total of 30,652 articles. Based on our inclusion criteria, the top 100 most cited articles
were assorted and analyzed. These articles were published between the years 1968 and 2017, with an average
of 21.1 years from publication. The main information regarding our citation analysis is summarized in [Table
1]. Eighty-six articles out of these 100 were original articles. There were 15 randomized controlled trials
(RCTs), while there were seven review articles. The retrieved articles received 349.7 mean citations per
document and 20.2 mean citations per document per year. These 100 articles were authored by 510 authors in
total, and these authors had a total of 795 appearances in these 100 articles. {Table 1}

Year of publication

The publication of most cited articles on SRS for intracranial and spinal pathologies increased in the 1990s.
Maximum number of these articles were published in 1996 and 2001 (seven articles each) [Figure 1]a. The
mean total citation per article was highest in the year 2009 (1557). The highest mean total citation per year
was 119 in 2016 and the lowest was three in the year 1968 [Supplementary Table 1].{Figure 1}[INLINE:1]

The average article citations per year increased gradually from the late 1980s and attained a peak in the year
2016 [Figure 1]b.

Top authors

The retrieved data showed that 510 authors contributed to these 100 most cited articles. JC Flickinger, with 25
papers and 7635 total citations, was the author with the highest impact. LD Lunsford, with 25 publications and
total citations of 7615, was a close second. The author's h-index, g-index, and m-index (as per the 100 articles
included in this analysis) were evaluated [Supplementary Table 2]. The individual author's impact visualized as
h-index is shown in [Figure 2]a, while their academic output over time has been depicted in [Figure
2]b.{Figure 2}[INLINE:2]

Country of origin of articles

The USA had a maximum number of articles in these 100 articles, with 67 articles authored by corresponding
authors belonging to the USA [Supplementary Table 3]. Eleven articles out of these 67 had authors from other
countries as well. The collaborating ratio (multiple country publications [MCP] ratio) was the highest for
Canada. [Figure 3]a shows the leading countries in publishing SRS-related articles in terms of the number of
authors belonging to that country. It shows the dominance of the USA, with 278 out of 510 authors from these
top 100 articles belonging to the USA followed by Japan (n = 60).[INLINE:3]{Figure 3}

[Supplementary Table 3] also shows the leading countries with the highest humber of total citations. The USA
was the leading country with the maximum number of total citations (n = 23,054) and the average number of
citations per article being 344 [Figure 3]b. It was followed by Japan and Germany with 3025 and 1944 total
citations, respectively. The average number of citations per article was the highest for the UK (680 citations
per article).

The University of Pittsburgh in the USA had the highest number of author affiliations (n = 75), followed by
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Harvard University (n = 20) [Figure 3]c.
Topic of articles

Ninety-two articles described the use of SRS for intracranial pathologies. The topics of these articles included
metastases (n = 38), Arteriovenous malformation (AVM) (n = 16), vestibular schwannoma (n = 9),
meningiomas (n = 8), trigeminal neuralgia (n = 6), sellar and suprasellar pathology (n = 2), glioma (n = 2),
functional (n = 1), and procedure related (n = 10). Eight studies describing spinal radiosurgery were included,
out of which four were on spinal metastases.

Most frequently encountered terms

The retrieved articles were searched for the most frequently encountered terms in the title of the article
[Figure 4]a. The most found words were radiation therapy (n = 38) followed closely by surgery (n = 24).
Cluster analysis among these keywords is depicted in the network graph in [Figure 4]b. There is a shift of the
keywords from stereotactic radiosurgery and arteriovenous malformation in the late 1990s to Gamma Knife
radiosurgery in the early 2000s.{Figure 4}

Most cited documents

The top 10 cited articles are summarized in [Table 2][23],[24],[25],[26],[27],[28],[29],[30],[31],[32] (top
100 articles listed in [Supplementary Table 4][SUPPORTING:1]). The most cited article "Whole brain radiation
therapy with or without stereotactic radiosurgery boost for patients with one to three brain metastases: Phase
III results of the RTOG 9508 randomized trial” was published in The Lancet in 2004.[23] It was authored by
Andrews et al.[23] and has 1699 citations with 89.42 CY. The second most cited article “"Neurocognition in
patients with brain metastases treated with radiosurgery or radiosurgery plus whole-brain irradiation: A
randomized controlled trial” was published in 2009 in Lancet Oncology.[24] It was authored by Chang et
al.[24] and received 1557 citations with a CY of 111.21. Overall, the top 18 articles are “citation classics,”
having received more than 400 citations each.{Table 2}

Most relevant sources

The journal with the largest number of publications as well as citation count was the International Journal of
Radiation Oncology Biology Physics (n = 33, citation count 10,023) [Figure 5]a. It was followed closely by
Journal of Neurosurgery (n = 25, citation count = 7079) and Neurosurgery (n = 15, citation count = 3625).
The top three journals accounted for more than two-thirds of the total articles. The growth of the top five
journals in terms of publishing top cited articles over time has been shown in [Figure 5]b. The bibliometric
parameters (h-index, g-index, and m-index) were analyzed and are listed in [Supplementary Table 5].{Figure
53[INLINE:4]

Discussion

There has been a rapid increase in the number of publications on SRS. The radiosurgery technologies have
evolved over time, gradually becoming less time consuming and more patient as well as operator friendly. The
original Gamma Knife (Model U, B, C, 4C) employed 201 cobalt-60 sources as the source of radiation.[33] The
secondary collimators were external (helmet) and changed manually.[3] The position of the source was fixed in
these models and the patient's position had to be changed manually during the treatment. The GK model
PERFEXION (Elekta Instrument AB, Stockholm, Sweden), which was introduced in the year 2006, utilizes 192
cobalt-60 sources as a source of radiation with a fully internalized collimator.[34] The position of the source
can move in this model, and the patient's position is changed automatically. The gamma knife ICON (Elekta
Instrument AB) is the latest model which can perform single or fractionated frame-based or frameless SRS. It
incorporates a cone-beam computed tomography (CT), allowing mask-based hypofractionation. Most of the
highly cited publications on SRS have utilized GKRS. LINAC is still the most readily available source of SRS, but
this is not reflected in the number of research publications or citations. This is perhaps because we studied
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only cranial and spinal pathologies, for which GKRS is in use since a long time. Cyberknife, which utilizes a
robotic arm, is used to deliver SRS without the need of immobilization of the head in a frame. The number of
publications on Cyberknife is limited because it is the most recent SRS technology, is not as widely available as
LINAC and GKRS, and is significantly more expensive.

Analysis of the bibliometric parameters showed that Flickinger, Lunsford, Kondziolka, and Pollock contributed to
the majority of the publications. These authors had the maximum impact factor, which is evident from the
h-index, g-index, and m-index. All these authors are from the USA. It is not surprising to see the dominance of
developed nations in the field of SRS. This can be linked to high income and better health-care facilities.
Analysis of the publications showed that the USA leads the list with more than two-thirds of the total
publications. The USA is also the leader in the number of SRS-related publications with international
collaborations. The GKRS was introduced in the USA in 1987, which is much earlier than most other
countries.[2] This increases the number of citable years, and therefore, the highest citation count is as
expected. However, Japan has an edge over the USA in terms of average citations per article. Presently, the
use of SRS is concentrated in developed countries. Efforts need to be made for more widespread use in
developing nations in order to bring the maximum possible benefits of this focused noninvasive treatment to a
wider population.

The International Journal of Radiation Oncology Biology Physics had the largest share of articles on SRS (n =
33), followed by Journal of Neurosurgery (n = 25) and Neurosurgery (n = 15). These top three journals had
the highest number of total citations, which is suggestive of the prestigious and influential nature of these
journals in this field.

The most frequently encountered keyword was “radiation therapy” (n = 38). Radiation therapy is a general
term and includes all forms of radiotherapy. Therefore, it is not surprising to see this term at the top of the list.
This was closely followed by the term “surgery” (n = 24), which is specific to the search topic.

Research trends

The oldest article included in the list is a case report by Leksell outlining gamma thalamotomy for intractable
pain, which was published in 1968.[35] The next few decades saw research being focused on intracranial
tumors, namely, vestibular schwannoma and meningiomas including cavernous sinus meningiomas [Figure
6]a. Seminal publications related to the procedure and radiation dose-volume relationships were highly
endorsed. The maximum research in the field was in the fields of AVMs and metastases, with this period seeing
simultaneous and parallel growth in the number of publications on these topics. But the primary focus of global
research in the last two decades has undoubtedly been cranial metastases. This is reflected in that six studies
in the top 10 cited articles have been published after 2001, all focusing on intracranial metastases. An oft-
quoted drawback of citation analysis is that it takes time for publications to accrue the number of citations
needed to figure in the top of such lists, and thus, older publications have an unfair advantage when compared
to newer, more impactful publications.[36] Indeed, many of the recent bibliometric analyses on various topics
in neurosurgery have revealed that the decade between 1991 and 2000 had been the most productive in
terms of citation count.[37],[38] This does not hold true here, thus portraying the attention radio surgeons
have been paying to the treatment of cranial metastases. The result of this focus has been that high-quality
evidence has been generated on this topic within a short time span. Analysis of the most cited documents
revealed that "Whole brain radiation therapy with or without stereotactic radiosurgery boost for patients with
one to three brain metastases: Phase III results of the RTOG 9508 randomized trial” published in The Lancet
received the highest count of total citations (n = 1699).[23] They concluded that WBRT and SRS improved
functional outcomes for all patients and survival for patients with single unresectable brain metastasis.
However, the article “"Neurocognition in patients with brain metastases treated with radiosurgery or
radiosurgery plus whole-brain irradiation: A randomized controlled trial” published in the Lancet Oncology
received the highest citations per year (n = 111.21).[24] These are landmark trials, and the high citation
counts truly show the influence in the field of radiotherapy. This is an index of both patient's and physician's
confidence of the value of this technique to prolong the median survival rates in cancer-afflicted patients.
{Figure 63}

There are 15 RCTs included in the top 100 cited articles. Notably, 14 out of 15 were related to the role of SRS
in intracranial metastases, while one was related to glioblastoma multiforme. This highlights the availability of
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high-quality research and evidence in the field of intracranial metastases [Figure 6]b. Moreover, the decade
wise distribution of RCTs shows that the evidence related to SRS is still evolving.

Limitations

Despite our best efforts, this study has certain limitations related to the bibliometric nature of the study. First,
the search strategy was limited to a single database, which can possibly miss a highly cited article. The
exclusion from the aforementioned list does not decrease the significance of those articles. Second, specific
search terms were used to retrieve the articles related to SRS. Third, there could be the possibility of self-
citations, in-house citations (authors share authorship as a collaboration), and omission bias (excluding articles
that do not support their hypothesis).[39],[40],[41] Moreover, the reasons why an article is cited multiple
times may be diverse and may not accurately reflect the influence of the study in question. Sole reliance on
these indicators can lead to missing some of the papers reporting important results, as confirmed by experts'
review. Some of the treatment regimens described in these top 100 cited articles may not be the standard of
care in the current time.[42],[43],[44],[45]

Conclusion

The results of our study revealed that the research on SRS for intracranial and spinal pathologies has been
slowly but steadily increasing. It can act as an insight for clinicians and researchers about the output of
publications on SRS. The focus of research in the field of SRS started with functional neurosurgery and
progressed to benign intracranial tumors and AVMs. More recently, central nervous system (CNS) metastases
have received the maximum attention with 38 articles, including 14 RCTs finding a place in the top 100 cited
articles. Focus also needs to be placed on the application of radiosurgery to other fields of neurosurgery.
Presently, the use of SRS is concentrated in developed countries like the USA, Europe, and Japan. Efforts need
to be made for more widespread use in developing nations in order to bring the maximum possible benefits of
this focused noninvasive treatment to a wider population.

Abbreviations

GK: Gamma Knife, GKRS: Gamma Knife radiosurgery, SRS: stereotactic radiosurgery, CY: citation per year,
CC: citation count, SCP: single country publications, MCP: multiple country publications, RCT: randomized
controlled trial, RTOG: Radiation Therapy Oncology Group, WBRT: whole brain radiation therapy.

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1 Leksell L. Stereotactic radiosurgery. J Neurol Neurosurg Psychiatry 1983;46:797-803.

Monaco EA, Grandhi R, Niranjan A, Lunsford LD. The past, present and future of Gamma Knife
radiosurgery for brain tumors: The Pittsburgh experience. Expert Rev Neurother 2012;12:437-45.

3 Verhey LJ, Smith V. The physics of radiosurgery. Semin Radiat Oncol 1995;5:175-91.

4 Andrade-Souza Y, Ramani M, Scora D, Tsao M, terBrugge K, Schwartz M. Embolization before
radiosurgery reduces the obliteration rate of arteriovenous malformations. Neurosurgery
2007;60:443-51; discussion 451.

5 Colombo F, Benedetti A, Zamardo A, Pozza F, Avanzo R, Chierego G, et al. New technique for three-
dimentional linear accelerator radiosurgery. Acta Neurochir Suppl (Wien) 1987;39:38-40

6 Adler JR, Jr, Murphy MJ, Chang SD, Hancock SL. Image guided robotic radiosurgery. Neurosurgery
1999;44:1299-307.

6di8 17/04/2023, 10:3C6



Trends in Stereotactic Radiosurgery for Intracranial and Spinal Pathol... https://neurologyindia.com/printarticle.asp?issn=0028-3886;year=202..

7 Pollock BE, Flickinger JC. A proposed radiosurgery-based grading system for arteriovenous
malformations. J Neurosurg 2002;96:79-85.

8 Flickinger JC, Pollock BE, Kondziolka D, Lunsford LD. A dose-response analysis of arteriovenous
malformation obliteration after radiosurgery. Int J Radiat Oncol Biol Phys 1996;36:873-9.

9 Flickinger JC, Kondziolka D, Lunsford LD, Coffey RJ, Goodman ML, Shaw EG, et al. A multi-institutional
experience with stereotactic radiosurgery for solitary brain metastasis. Int J Radiat Oncol Biol Phys
1994;28:797-802.

10 Lin NU, Bellon JR, Winer EP. CNS metastases in breast cancer. J Clin Oncol 2004;22:3608-17.

11  Flickinger JC, Kondziolka D, Niranjan A, Voynov G, Maitz A, Lunsford LD. Acoustic neuroma radiosurgery
with marginal tumor doses of 12 to 13 Gy. Int J Radiat Oncol Biol Phys 2003;57:5325.

12 Flickinger JC, Lunsford LD, Linskey ME, Duma CM, Kondziolka D. Gamma knife radiosurgery for acoustic
tumors: Multivariate analysis of four year results. Radiother Oncol 1993;27:91-8.

13 Prasad D, Steiner M, Steiner L. Gamma surgery for vestibular schwannoma. J Neurosurg
2000;92:745-59.

14  Flickinger JC, Kondziolka D, Maitz AH, Lunsford LD. Gamma knife radiosurgery of imaging-diagnosed
intracranial meningioma. Int J Radiat Oncol Biol Phys 2003;56:801-6.

15 Kondziolka D, Lunsford LD, Coffey RJ, Flickinger JC. Stereotactic radiosurgery of meningiomas. ]
Neurosurg 1991;74:552-9.

16 Katznelson L, Laws ER, Melmed S, Molitch ME, Murad MH, Utz A, et al. Acromegaly: An endocrine society
clinical practice guideline. J Clin Endocrinol Metab 2014;99:3933-51.

17 Young RF, Vermeulen SS, Grimm P, Blasko J, Posewitz A. Gamma Knife radiosurgery for treatment of
trigeminal neuralgia: Idiopathic and tumor related. Neurology 1997;48:608-614.

18 Maesawa S, Salame C, Flickinger JC, Pirris S, Kondziolka D, Lunsford LD. Clinical outcomes after
stereotactic radiosurgery for idiopathic trigeminal neuralgia. J Neurosurg 2001;94:14-20.

19 Rogers CL, Shetter AG, Fiedler JA, Smith KA, Han PP, Speiser BL. Gamma knife radiosurgery for
trigeminal neuralgia: The initial experience of The Barrow Neurological Institute. Int J Radiat Oncol Biol
Phys 2000;47:1013-9.

20 Aria M, Cuccurullo C. bibliometrix: An R-tool for comprehensive science mapping analysis. J Informetr
2017;11:959-75.

21 Synnestvedt MB, Chen C, Holmes JH. CiteSpace II: Visualization and knowledge discovery in
bibliographic databases. AMIA Annu Symp Proc 2005;2005:724-8.

22  Choudhri AF, Siddiqui A, Khan NR, Cohen HL. Understanding bibliometric parameters and analysis.
Radiographics 2015;35:736-46.

23 Andrews DW, Scott CB, Sperduto PW, Flanders AE, Gaspar LE, Schell MC, et al. Whole brain radiation
therapy with or without stereotactic radiosurgery boost for patients with one to three brain metastases:
Phase III results of the RTOG 9508 randomised trial. Lancet 2004;363:1665-72.

24 Chang EL, Wefel JS, Hess KR, Allen PK, Lang FF, Kornguth DG, et al. Neurocognition in patients with brain
metastases treated with radiosurgery or radiosurgery plus whole-brain irradiation: A randomised
controlled trial. Lancet Oncol 2009;10:1037-44.

25 Aoyama H, Shirato H, Tago M, Nakagawa K, Toyoda T, Hatano K, et al. Stereotactic radiosurgery plus
whole-brain radiation therapy vs stereotactic radiosurgery alone for treatment of brain metastases: A
randomized controlled trial. JAMA 2006;295:2483-91.

26  Kocher M, Soffietti R, Abacioglu U, Villa S, Fauchon F, Baumert BG, et al. Adjuvant whole-brain
radiotherapy versus observation after radiosurgery or surgical resection of one to three cerebral
metastases: Results of the EORTC 22952-26001 study. J Clin Oncol 2011;29:134-141.

27 Shaw E, Scott C, Souhami L, Dinapoli R, Kline R, Loeffler J, et al. Single dose radiosurgical treatment of
recurrent previously irradiated primary brain tumors and brain metastases: Final report of RTOG protocol
90-05. Int J Radiat Oncol Biol Phys 2000;47:291-8.

28 Brown PD, Jaeckle K, Ballman KV, Farace E, Cerhan JH, Anderson SK, et al. Effect of radiosurgery alone
vs radiosurgery with whole brain radiation therapy on cognitive function in patients with 1 to 3 brain
metastases: A randomized clinical trial [published correction appears in JAMA 2018;320:510]. JAMA
2016;316:401-9.

29 Yamamoto M, Serizawa T, Higuchi Y, Sato Y, Kawagishi J, Yamanaka K, et al. A Multi-institutional
prospective observational study of stereotactic radiosurgery for patients with multiple brain metastases
(JLGK0901 Study Update): Irradiation-related complications and long-term maintenance of mini-mental
state examination scores. Int J Radiat Oncol Biol Phys 2017;99:31-40.

7di8 17/04/2023, 10:3C6



Trends in Stereotactic Radiosurgery for Intracranial and Spinal Pathol... https://neurologyindia.com/printarticle.asp?issn=0028-3886;year=202..

30 Kondziolka D, Patel A, Lunsford LD, Kassam A, Flickinger JC. Stereotactic radiosurgery plus whole brain
radiotherapy versus radiotherapy alone for patients with multiple brain metastases. Int J Radiat Oncol
Biol Phys 1999;45:427-34.

31 Paddick I. A simple scoring ratio to index the conformity of radiosurgical treatment plans. Technical note.
J Neurosurg 2000;93(Suppl 3):219-22.

32 Lunsford LD, Kondziolka D, Flickinger JC, Bissonette DJ, Jungreis CA, Maitz AH, et al. Stereotactic
radiosurgery for arteriovenous malformations of the brain. J Neurosurg 1991;75:512-24.

33 Lunsford LD, Flickinger J, Lindner G, Maitz A. Stereotactic radiosurgery of the brain using the first United
States 201 cobalt-60 source gamma knife. Neurosurgery 1989;24:151-9.

34 Bhatnagar JP, Novotny J, Niranjan A, Kondziolka D, Flickinger J, Lunsford D, et al. First year experience
with newly developed Leksell Gamma Knife® PerfexionTM. J Med Phys 2009;34:141-8.

35 Leksell L. Cerebral radiosurgery. I. Gammathalanotomy in two cases of intractable pain. Acta Chir Scand
1968;134:585-95.

36 Wang, J. Citation time window choice for research impact evaluation. Scientometrics 2013;94:851-72.

37 Agrawal M, Garg K, Samala R, Rajan R, Singh M. A scientometric analysis of the 100 most cited articles
on pallidotomy. Stereotact Funct Neurosurg 2021;99:463-73.

38 Martinez-Perez R, Ung TH, Youssef AS. The 100 most-cited articles on vestibular schwannoma: Historical
perspectives, current limitations, and future research directions. Neurosurg Rev 2021;44:2965-75.

39 Marx W, Schier H, Wanitschek M. Citation analysis using online databases: Feasibilities and shortcomings.
Scientometrics 2001;52:59-82.

40 Dumont JE. The bias of citations. Trends Biochem Sci 1989;14:327-8.

41 Braun T. The reliability of total citation rankings. J Chem Inf Comput Sci 2003;43:45-6.

42 Dandpat SK, Tripathi M, Kaur G, Radotra BD, Joshi A, Mohindra S. Cervico Medullary Junction
“Intramedullary Schwannoma” Masquerading As Glioma: A Surprise During Surgery. Neurol India
2021;69:1747-52. doi: 10.4103/0028-3886.333465.

43 Tripathi M, Singla R, Madan R, Batish A, Ahuja CK, Tewari MK, et al. Primary Hypofractionated Gamma
Knife Radiosurgery for Giant Cavernous Sinus Hemangiomas. Neurol India 2021;69:724-8. doi:
10.4103/0028-3886.317234.

44  Tripathi M, Deora H, Sadashiva N, Batish A, Mohindra S, Gupta SK. Adaptations in Radiosurgery Practice
during COVID Crisis. Neurol India 2020;68:1008-11. doi: 10.4103/0028-3886.299161.

45 Deora H, Tripathi M, Tewari MK, Ahuja CK, Kumar N, Kaur A, et al. Role of gamma knife radiosurgery in
the management of intracranial gliomas. Neurol India 2020;68:290-8. doi: 10.4103/0028-3886.284356.

Monday, April 17, 2023
Site Map | Home | Contact Us | Feedback | Copyright and Disclaimer

Cookie Settings

8di8 17/04/2023, 10:3C6



View Image

1dil

NEUROLOGY INDIA

Publication of the Neurological Society of India

https://neurologyindia.com/viewimage.asp?img=ni_ 2023 71 7 39 ..

Figure 1: (a) Line graph sh

of articles p

d in different years. (b) Line graph showing total citation count per year

Close

Articles

LA

Annual Scientific Production

A

Citations

o- | N

Average Article Citations per Year

A

m Year

E 1968 1970 1972 1974 1976 1978 1980 1982 1984 1888 1983 1950 1952 1994 1996 1998 2000 2002 2004 2008 2008 2010 2012 2014 2018
Year

1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1930 19h2 1984 1936 1998 2000 2002 2004 2008 2008 2010 2012 2014 2018

Impostazioni cookie

17/04/2023, 10:36



View Image https://neurologyindia.com/viewimage.asp?img=ni_ 2023 71 7 39 ..

NEUROLOGY INDIA Close

Publication of the Neurological Society of India

Figure 2: (a) Graph showing authors' impact factors. (b) Top authors' academic production over time
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Figure 3: (a) World map by country-specific publications. (b) Bar graph showing the most cited countries. (c) Graph showing most relevant affiliations
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Figure 5: (a) Graph showing the most relevant journal sources. (b) Growth of the top five journals in terms of publishing top cited articles over time
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Figure 6: (a) Trends in the publication of the top 100 cited articles based on pathology. (b) Trends in the publication of
top cited RCTs. RCT = randomized controlled trial
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Table 1: Main information about data

Close

Description

Resulis

Main information about data
Timespan
Sources (journals, books, etc.)
Documents
Average years from publication
Average citations per documents
Average citations per year per doc
Reterences
Document types
Article
Article; proceedings paper
Note
Review
Document contents
Keywords plus (1D)
Author's keywords (DE)
Authors
Authors
Author appearances
Authors of single-authored documents
Authors of multi-authored documents
Authors’ collaboration
Single-authored documents
Documents per author
Authors per document
Co-authors per document
Collaboration index

1968-2017
17
100
211
349.7
202
2018

86

10
1
3

249
139

510
A5

0.196
5.1
T-H05
5.29
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Table 2: The top 10 most cited articles
Rank Title DOl Authors, year Journal Study Cranial/ Total TC per
design spinal citations vyear
1 Whaole brain radiation therapy with or without 101016/ Andrews Lancet RCT Cranial 1699 80.42
sterentactic radiosurgery boost for patients S50140-6736 (04) ef al =91 2004
with one to three brain metastases: Phase Il 16250-8
results of the RTOG 9508 randomised trial
2 Neurocognition in patients with brain 101016/ Chang et al. ®¥Lancet Oncol RCT Cranial 1557 111.21
metastases treated with radiosurgery or S1470-2045 (09) 2009
radiosurgery plus whole-brain irradiation: 70263-3
A randomised controlled trial
3 Stereotactic radiosurgery plus whole-hbrain 10.1001/jama.  Aoyama Ama-J Am  RGT Cranial 1497 B88.06
radiation therapy vs stereotactic radiosurgery 29521 2483 et al P31 2006 Med Assoc
alone for treatment of brain metastases:
A randomized controlled trial
4 Adjuvant whole-brain radiotherapy 10.1200/ Kocher J Glin Oncol RGT Cranial 1234 102 83
versus ohservation after radiosurgery or JCO.2010.30.1655 et al P9 2011
surgical resection of one to three cerebral
metastases: Results of the EORTG
22952-26001 study
5 Single dose radiosurgical treatment of 101016/ Shaw et al F! IntJ Radiat RGT Cranial 1030 4478
recurrent previously irradiated primary brain ~ S0360-3016 (99) 2000 Oncal
tumors and brain metastases: Final report of 00507-6
RTOG protocol 90-05
6 Effect of radiosurgery alone vs radiosurgery 101001/jama. Brown et al ¥ Jama-J Am RCGT Cranial 764 10914
with whole brain radiation therapy on 2016.9839 2016 Med Assoc
cognitive function in patients with 1 to 3 brain
metastases: A randomized clinical trial
7 Stereotactic radiosurgery for patients with 101016/ Yamamoto M #¥Lancet Oncol Prospective cranial 726 8067
multiple brain metastases (JLGK0OS01): 31470-2045 (14) 2014
A multi-institutional prospective observational 70061-0
study
8 Stereotactic radiosurgery plus whole brain 101016/ Kondzialka Int J Radiat RGT Granial 698 29.08
radiotherapy versus radiotherapy alone for S0360-3016 (99) efal B 1998 Oncol
patients with multiple brain metastases 00198-4
9 A simple scoring ratio to index the conformity 10.3171/ Paddick P" J Neurosurg Technical  Granial 680 2957
of radiosurgical treatment plans jns.2000.93. 2000 note
supplement_3.0219
10 Stereotactic radiosurgery for arteriovenous 10.3171/jns. Lunsford J Neurosurg Prospective Granial 547 17.09
malformations of the brain 1991.75.4.0512 et al = 1981

DOI=Digital Object Identifier, RCT=randomized controlled trial, TC=Total citations
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