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The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2011 32
2012 107
2013 91
2014 315

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2011 0.000
Cites / Doc. (4 years) 2012 1.063
Cites / Doc. (4 years) 2013 1.022
Cites / Doc. (4 years) 2014 1.670
Cites / Doc. (4 years) 2015 1.273
Cites / Doc. (4 years) 2016 1.251
Cites / Doc. (4 years) 2017 1.109
Cites / Doc. (4 years) 2018 1.110
Cites / Doc. (4 years) 2019 1.046
Cites / Doc. (4 years) 2020 1.045

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2011 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Year Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2011 3.13
2012 8.41

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2011 0
Uncited documents 2012 20
Uncited documents 2013 70
Uncited documents 2014 95
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Thainá Zanon Cruz, Pedro Henrique Costa Ferreira-Pinto, Ana Carolina Gonçalves Brito, Leandro Ururahy,
Jefferson Trivino Sanchez, Flavio Nigri

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/pdf/SNI-12-303.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326090/pdf/SNI-12-303.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/pdf/SNI-12-304.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326108/pdf/SNI-12-304.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/pdf/SNI-12-305.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326082/pdf/SNI-12-305.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/pdf/SNI-12-306.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326145/pdf/SNI-12-306.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/pdf/SNI-12-307.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326060/pdf/SNI-12-307.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/pdf/SNI-12-311.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326134/pdf/SNI-12-311.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/pdf/SNI-12-312.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326104/pdf/SNI-12-312.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/


Surg Neurol Int. 2021; 12: 313. Published online 2021 Jun 28. doi: 10.25259/SNI_192_2021

PMCID:	PMC8326088

Article PubReader PDF–2.2M Cite

Meningioma as the host for metastatic breast cancer: A rare occurrence with important therapeutic
impact
Mohammad Hosseinzadeh, Seyed Mehdi Ketabchi, Seyed Ali Ahmadi, Kasra Hendi, Maysam Alimohamadi
Surg Neurol Int. 2021; 12: 314. Published online 2021 Jun 28. doi: 10.25259/SNI_148_2021

PMCID:	PMC8326081

Article PubReader PDF–953K Cite

S-100-negative, GNA11 mutation-positive intramedullary meningeal melanocytoma of the thoracic
spine: A radiographic challenge and histologic anomaly
Alex Flores, Ron Gadot, Ibrahim Noorbhai, Hayden Hall, Kent Alan Heck, Daniel Matthew Sholto Raper, David
Xu, Patrick Karas, Jacob J. Mandel, Alexander Eli Ropper
Surg Neurol Int. 2021; 12: 315. Published online 2021 Jun 28. doi: 10.25259/SNI_416_2021

PMCID:	PMC8326103

Article PubReader PDF–1.1M Cite

Surgical treatment of spinal arachnoid web: Report of two cases and literature review
Anderson Batista Rodrigues, Daniella Brito Rodrigues, Joao Welberthon Matos Queiroz, Kaito Alves Carvalho
Laube, Murillo Cunegatto Macullo Braga, William Seiti Kita, Allexsandro Aparecido Alvarenga Nascimento
Faria De Luna, Rafael Wilson De Souza, Ricardo Henrique Doria Netto
Surg Neurol Int. 2021; 12: 316. Published online 2021 Jun 28. doi: 10.25259/SNI_493_2021

PMCID:	PMC8326061

Article PubReader PDF–1.0M Cite

Coronavirus disease 2019 infection and pituitary apoplexy: A causal relation or just a coincidence? A
case report and review of the literature
Walaa A. Kamel, Mustafa Najibullah, Mamdouh S. Saleh, Waleed A. Azab
Surg Neurol Int. 2021; 12: 317. Published online 2021 Jun 28. doi: 10.25259/SNI_401_2021

PMCID:	PMC8326077

Article PubReader PDF–1.3M Cite

Trigeminal neuralgia secondary to onyx embolization of a right occipital arteriovenous malformation
Mohamad El Houshiemy, Shadi Abdelatif Bsat, Ryan El Ghazal, Charbel Moussalem, Ali Amine, Sarah
Kawtharani, Adham Halaoui, Hazem Assi, Houssein Darwish
Surg Neurol Int. 2021; 12: 318. Published online 2021 Jun 28. doi: 10.25259/SNI_379_2021

PMCID:	PMC8326083

Article PubReader PDF–805K Cite

Traumatic epidural hematoma treated with endovascular coil embolization
Michael T. Madison, Patrick C. Graupman, Jason M. Carroll, Collin M. Torok, Jillienne C. Touchette, Eric S.
Nussbaum
Surg Neurol Int. 2021; 12: 322. Published online 2021 Jul 6. doi: 10.25259/SNI_939_2020

PMCID:	PMC8326102

Article PubReader PDF–671K Cite

Thoracic dorsal arachnoid web with rapid onset of symptoms: A report of two cases and brief review of
the literature

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/pdf/SNI-12-313.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326088/pdf/SNI-12-313.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/pdf/SNI-12-314.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326081/pdf/SNI-12-314.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/pdf/SNI-12-315.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326103/pdf/SNI-12-315.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/pdf/SNI-12-316.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326061/pdf/SNI-12-316.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/pdf/SNI-12-317.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326077/pdf/SNI-12-317.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/pdf/SNI-12-318.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326083/pdf/SNI-12-318.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/pdf/SNI-12-322.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326102/pdf/SNI-12-322.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/


Tripp Hines, Catherine Wang, Christine Duttlinger, Jay Thompson, Kevin Watford, Benjamin Motley, Greg
Wheeler
Surg Neurol Int. 2021; 12: 323. Published online 2021 Jul 6. doi: 10.25259/SNI_339_2021

PMCID:	PMC8326092

Article PubReader PDF–1.5M Cite

Giant Actinomyces brain abscess in an immunocompetent child: A management strategy
Nicole H. Chicoine, Jackson Grif�ith-Linsley, Joling Goh, John J. Manaloor, Jeffrey S. Raskin
Surg Neurol Int. 2021; 12: 325. Published online 2021 Jul 6. doi: 10.25259/SNI_164_2021

PMCID:	PMC8326064

Article PubReader PDF–1.0M Cite

Supratentorial lymphocytic in�lammation with parenchymal perivascular enhancement responsive to
steroids: A case report and literature review
Vivek Sudhakar, Zachary Gersey, Sean P. Polster, Megan Mantica, George Zenonos
Surg Neurol Int. 2021; 12: 327. Published online 2021 Jul 6. doi: 10.25259/SNI_355_2021

PMCID:	PMC8326066

Article PubReader PDF–1.3M Cite

Remarkable shrinkage of a thrombosed giant aneurysm by stent-assisted jam-packed coil embolization
Takaaki Mitsui, Ichiro Nakagawa, Masashi Kotsugi, HunSoo Park, Shohei Yokoyama, Kaoru Myouchin, Hiroyuki
Nakase
Surg Neurol Int. 2021; 12: 328. Published online 2021 Jul 6. doi: 10.25259/SNI_511_2021

PMCID:	PMC8326107

Article PubReader PDF–1.2M Cite

Spontaneous epidural pneumorrhachis in 14 years old
Joseph Scott Hudson, Seung Jeong, Xiaoran Zhang, Taylor J. Abel
Surg Neurol Int. 2021; 12: 329. Published online 2021 Jul 6. doi: 10.25259/SNI_414_2021

Correction	in:	Surg Neurol Int. 2021; 12: 404.

PMCID:	PMC8326144

Article PubReader PDF–370K Cite

Thoracic intramedullary neurosarcoidosis with thoracic disc herniation: Diagnostic importance of
intramedullary contrast enhancement
Justin Beiriger, Hussam Abou-Al-Shaar, Hansen Deng, Mansour Mathkour, David O. Okonkwo
Surg Neurol Int. 2021; 12: 331. Published online 2021 Jul 6. doi: 10.25259/SNI_535_2021

PMCID:	PMC8326063

Article PubReader PDF–596K Cite

Posttraumatic C2-C3 spondyloptosis without focal neurological de�icit, treated with anterior and
posterior approaches: A case report
Arash Fattahi, Abdoulhadi Daneshi, seyed Mohammad Reza Mohajeri
Surg Neurol Int. 2021; 12: 332. Published online 2021 Jul 6. doi: 10.25259/SNI_462_2021

PMCID:	PMC8326071

Article PubReader PDF–514K Cite

High-�low bypass surgery using a radial artery graft for an extracranial internal carotid artery
aneurysm: Case reports and literature review
Kenta Koketsu, Kyongsong Kim, Minoru Ideguchi, Rinko Kokubo, Takayuki Mizunari, Akio Morita

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/pdf/SNI-12-323.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326092/pdf/SNI-12-323.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/pdf/SNI-12-325.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326064/pdf/SNI-12-325.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/pdf/SNI-12-327.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326066/pdf/SNI-12-327.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/pdf/SNI-12-328.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326107/pdf/SNI-12-328.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8789549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8789549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8789549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/pdf/SNI-12-329.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326144/pdf/SNI-12-329.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/pdf/SNI-12-331.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326063/pdf/SNI-12-331.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/pdf/SNI-12-332.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326071/pdf/SNI-12-332.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/issues/373703/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326098/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326098/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326098/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8326098/


  

Articles 

Posts 

Videos 

Societies 

Apps

About US

Editorial Board

SURGICAL NEUROLOGY

INTERNATIONAL

INNOVATION IN

LEARNING

®

™

MENU Log in

Search our growing library of 5945 free articles, videos, and more

Editorial Board

Editor-in-Chief
Nancy Epstein, MD

Professor of Clinical Neurosurgery,

School of Medicine, State University of New York at Stony Brook; New York, NY

Chief of Neurosurgical Spine and Education

NYU Winthrop Hospital; Mineola, NY

Emeritus Editor-in-Chief
James I. Ausman, MD, PhD

UCLA Department of Neurosurgery, Los Angeles, CA

Founding Editors
James Ausman – UCLA Department of Neurosurgery, Los Angeles, CA

Atos de Sousa (2010-2013) – Gerais Santa Casa Hospital and Lifecenter Hospital; Belo Horizonte, Brazil

Robert "Bob" Goodkin (2010-2012) – University of Washington; Seattle, WA, USA

Pat Kelly – NYU School of Medicine; New York, NY, USA

Neil Martin – Geisinger Health System; Danville, PA

 English

https://www.facebook.com/snint
https://www.facebook.com/snint
https://www.facebook.com/snint
https://www.facebook.com/snint
https://twitter.com/SNInt
https://twitter.com/SNInt
https://twitter.com/SNInt
https://twitter.com/SNInt
https://www.linkedin.com/groups?mostPopular=&gid=3097950
https://www.linkedin.com/groups?mostPopular=&gid=3097950
https://www.linkedin.com/groups?mostPopular=&gid=3097950
https://www.linkedin.com/groups?mostPopular=&gid=3097950
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/apps/
https://surgicalneurologyint.com/apps/
https://surgicalneurologyint.com/about-sni/
https://surgicalneurologyint.com/about-sni/
https://surgicalneurologyint.com/editorial-board/
https://surgicalneurologyint.com/editorial-board/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://surgicalneurologyint.com/
https://snidigital.org/
https://snidigital.org/
https://snidigital.org/
https://snidigital.org/
https://snidigital.org/
https://snidigital.org/
https://snidigital.org/
https://surgicalneurologyint.com/
https://snidigital.org/
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/
https://surgicalneurologyint.com/editorial-board/
https://surgicalneurologyint.com/editorial-board/
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#
https://surgicalneurologyint.com/editorial-board/#


Managing Editor
Jim Cook

31855 Date Palm Drive, Suite 3-400

Cathedral City, CA 92234

(760) 349-6600

Supplements

SNI: Computational
Associate Editor-in-Chief:

Pieter L. Kubben, MD, PhD

Maastricht University Medical Center; Maastricht, The Netherlands

Editors:

Alkinoos Athanasiou - Aristotle University of Thessaloniki; Thessaloniki, Greece

Philippe Bijlenga - Hôpitaux Universitaires de Genève; Geneva, Switzerland

Guillaume Charvet - Clinatec; Grenoble, France

Daniel John DiLorenzo - Loma Linda University Medical Center; Loma Linda, CA, USA

Francesco DiMeco - Istituto Nazionale Neurologico "C.Besta"; Milan, Italy

Erik Gommer - Maastricht University Medical Center; Maastricht, The Netherlands

Michael Murek - Inselspital, Universitätsspital Bern; Bern, Switzerland

Felix Scholtes - Centre Hospitalier Universitaire de Liege; Liège, Belgium

Philiippe Schucht - Inselspital, Universitätsspital Bern; Bern, Switzerland

Peter Willems - Leiden University Medical Center; Leiden, The Netherlands

SNI: Digital Medicine
Associate Editor-in-Chief:

James I. Ausman, MD, PhD

UCLA Department of Neurosurgery, Los Angeles, CA;

Editors:

Abdul Hadi Al-Khalili - Baghdad University; Baghdad, Iraq

Zahraa Al-Sharshahi - Neurosurgery Teaching Hospital; Baghdad, Iraq

Tarun Arora - University of California at San Francisco; San Francisco, CA, USA

Iype Cherian - Bharatpur College of Medical Sciences; Chitwan, Nepal

Chandrashekhar Deopujari - Hinduja Hospital; Mahim, Mumbai, India

Abdeslam El Khamlichi - Mohammed V University of Rabat; Rabat, Morocco

S. Ather Enam - Aga Khan University; Karachi, Sindh, Pakistan

Nancy Epstein - State University of New York at Stony Brook; New York, NY, USA

Moneer Faraj - University of Baghdad; Baghdad, Iraq

Marco Gonzales-Portillo - Instituto Neurociencias de Lima; Lima, Peru

Marwan Hariz - Umeå University; Umeå, Sweden

Kazuhiro Hongo - Shinshu University; Matsumoto, Japan

Samer Hoz - University of Cincinnati; Cincinnati, OH, USA

Seyed Ali Khonsary - University of California at Los Angeles; Los Angeles, CA, USA

Jorge Lazare� - University of California Los Angeles; Los Angeles, CA, USA

Jay Morgan - Sierra Neurosurgery Group; Reno, NV, USA

Hiba Abdulamir Nasir - Dr. Saad Alwitry Neurosciences Hospital; Baghdad, Iraq

Eric Nussbaum - National Brain Aneurysm & Tumor Center, Twin Cities, MN, USA

Frank Van Calenbergh - University Hospitals; Leuven, Belgium

SNI: Epilepsy
Associate Editor-in-Chief:

Warren Boling, MD

Loma Linda University Medical Center; Loma Linda, CA, USA

SNI: General Neurosurgery
Associate Editor-in-Chief:

Eric Nussbaum, MD

tel:7603496600
tel:7603496600


National Brain Aneurysm & Tumor Center, Twin Cities, MN, USA

SNI: Global Health and Education
Associate Editor-in-Chief:

Jorge Lazare� MD, FAANS

University of California Los Angeles; Los Angeles, CA, USA

Editors:

Seyed Ali Khonsary - University of California at Los Angeles; Los Angeles, CA, USA

SNI: Head and Spinal Cord Transplantation
Associate Editors-in-Chief:

Sergio Canavero, MD

XiaoPing Ren, MD

HEAVEN/GEMINI International Collaborative Group, Turin, Italy

Editors:

Farid Amirouche – University of Illinois at Chicago

SNI: History of Medicine
Associate Editor-in-Chief:

Miguel Faria, MD

Founder and Editor Emeritus, Medical Sentinel; www.haciendapublishing.com; Macon, GA, USA

Editor:

Russell Blaylock – Advanced Nutritional Concepts and Theoretical Neurosciences; Ridgeland, MS, USA

SNI: Infection
Associate Editor-in-Chief:

Ali Akhaddar, MD, IFAANS

Avicenne Military Hospital; Marrakech, Morocco

Editors:

Mohamed Benzagmout – University Hospital of Fez; Fez, Morocco

Walter Hall – State University of New York; Syracuse, NY, USA

Julio Sotelo – National Institute of Neurology and Neurosurgery; Mexico City, Mexico

Mehmet Turgut – Adnan Menderes University School of Medicine; Aydin, Turkey

SNI: Medical Legal Public Health and Policy
Associate Editor-in-Chief:

Clark Watts, MD

University of Texas School of Law; Austin, TX, USA

SNI: Neuroanatomy/Neurophysiology
Associate Editor-in-Chief:

Seyed Ali Khonsary, MD

University of California at Los Angeles; Los Angeles, CA, USA

SNI: Neuroanesthesia and Critical Care
Associate Editor-in-Chief:

Ramsis F. Ghaly, MD

University of Illinois at Chicago; Chicago, IL, USA

SNI: Neuroendoscopy
Associate Editor-in-Chief:

J. André Grotenhuis, MD

Radboud University Medical Center; Nijmegen, The Netherlands

Editor:



Chandrashekhar Deopujari - Hinduja Hospital; Mahim, Mumbai, India

SNI: Neuro-In�ammation
Associate Editor-in-Chief:

Russell Blaylock, MD

Advanced Nutritional Concepts and Theoretical Neurosciences; Ridgeland, MS, USA

Editors:

F. Gómez-Pinilla - University of California at Los Angeles; Los Angeles, CA, USA

SNI: Neuro-oncology and Skull Base
Associate Editor in Chief:

Mitsutoshi Nakada, MD, PhD

Kanazawa University; Ishikawa, Japan

Editors:

Chandrashekhar Deopujari - Hinduja Hospital; Mahim, Mumbai, India

Yasuhiko Hayashi - Kanazawa Medical University; Ishikawa, Japan

Lauren Hertan - Beth Israel Deaconess Medical Center; Boston, MA, USA

Imad N. Kanaan - The King Faisal Specialist Hospital and Research Center; Riyadh, Saudi Arabia

Kazuhiko Kurozumi - Okayama University; Okayama, Japan

Anand Mahadevan - Beth Israel Deaconess Medical Center; Boston, MA, USA

Aldo A. Spallone - NCL - Institute of Neurosciences; Rome, Italy

Lee E. Tessler - Neurological Surgery, P.C.; Long Island, NY, USA

SNI: Neuropatholgy
Associate Editor-in-Chief:

Istvan Bodi

King's College Hospital NHS Foundation Trust; London, United Kingdom

Editors:

Johannes A. Hainfellner, MD – Medical University of Vienna; Vienna, Austria

Tibor Hortobágyi, MD – Faculty of Medicine, University of Debrecen; Debrecen, Hungary

SNI: Neuropsychiatry
Associate Editors-in-Chief:

Miguel Faria, MD

Founder and Editor Emeritus, Medical Sentinel; www.haciendapublishing.com; Macon, GA, USA

Russell Blaylock, MD

Advanced Nutritional Concepts and Theoretical Neurosciences; Ridgeland, MS, USA

Editor:

C. Pritchard – Bournemouth University; Poole, England

Robert B. Young – University of Rochester School of Medicine; Rochester, NY, USA

Osvaldo Vilela-Filho – Federal University of Goiás; Goiânia, Brazil

SNI: Neurosurgery Concepts: Perspectives on Key Articles in Neurosurgery
Associate Editor-in-Chief:

Isaac Yang, MD

UCLA Medical Center; Los Angeles, CA, USA

Editors:

A.M. Bohnen - Northwestern University; Chicago, IL, USA

J.M. Cho - Ajou University School of Medicine; Suwon, South Korea

C.B. Colen - Beaumont Hospital; Grosse Pointe, MI, USA

N.S. Dahdaleh - Northwestern University; Chicago, IL, USA

E. Duckworth - Baylor College of Medicine; Houston, TX, USA

A.V. Germanwala - Loyola University School of Medicine; Maywood, IL, USA

P. Kan - Baylor College of Medicine; Houston, TX, USA

A. Khalessi - University of California at San Diego; San Diego, CA, USA



C.Y. Kim - Seoul National University Bundang Hospital; Seongnam-si, Gyeonggi-do, South Korea

S. Lam - Baylor College of Medicine; Houston, TX, USA

G. Li - Stanford University; Stanford, CA, USA

M. Lim - Johns Hopkins University; Baltimore, MD, USA

J.H. Sherman - George Washington University; Washington, DC, USA

V.Y. Wang - University of California at San Francisco; San Francisco, CA, USA

G. Zada - Keck School of Medicine at U.S.C.; Los Angeles, CA, USA

SNI: Neurovascular
Associate Editor-in-Chief:

Kazuhiro Hongo, MD

Shinshu University; Matsumoto, Japan

Editors:

Vladimir Beneš - Charles University; Prague, Czech Republic

G.W. Britz - The Methodist Hospital; Houston, TX, USA

J.A. Dye - University of California at Los Angeles; Los Angeles, CA, USA

J. Frösen - Helsinki University Central Hospital; Helsinki, Finland

Atul Goel, MD – King Edward Memorial Hospital, Mumbai, India

G. Grasso - University of Palermo; Palermo, Italy

Tetsuyoshi Horiuchi, MD, PhD – Shinshu University School of Medicine, Asahi, Japan

Kiyohiro Houkin, MD, PhD – Hokkaido University Hospital, Sapporo, Japan

Vijendra K. Jain - Max Superspecialty Hospital; New Delhi, India

Yoko Kato - Fujita Health University Hospital, Toyoake, Japan

M.J. Korja - Macquarie University Hospital; Sydney, Australia

Satoshi Kuroda, MD, PhD – University of Toyama, Toyama, Japan

G. Lanzino - Mayo Clinic; Rochester, MN, USA

Yasushi Matsumoto, MD – Kohnan Hospital, Sendai, Japan

R. Loch Macdonald - University of Toronto; Toronto, Ontario, Canada

Yuichi Murayama, MD – Jikei University School of Medicine, Tokyo, Japan

E.S. Nussbaum - St. Joseph's Hospital; Twin Cities, MN, USA

Amitendu Sekhar - Manipal Hospital; Salem, India

T. Shibuya - Nihon University School of Medicine; Tokyo, Japan

Yuichiro Tanaka, MD – St. Marianna University School of Medicine, Kawasaki, Japan

P. Taussky - University of Utah; Salt Lake City, UT, USA

K. Van Overbeeke - Maastricht University Medical Centre; Maastricht, The Netherlands

D.A. Vega-Moreno - National Autonomous University of Mexico; Mexico City, Mexcio

Shinichi Yoshimura – Hyogo College of Medicine, Hyogo, Japan

J. Zabramski - Barrow Neurosurgical Associates; Phoenix, AZ, USA

SNI: Nursing
Associate Editor-in-Chief:

Nancy Epstein, MD

NYU Winthrop Hospital; Mineola NY, USA

SNI: Pain
Associate Editor-in-Chief:

Je� Brown

Neurological Surgery, P.C.; Great Neck, NY, USA

SNI: Pediatric Neurosurgery
Associate Editor-in-Chief:

Frank Van Calenbergh, MD

University Hospitals; Leuven, Belgium

Editors:

Chandrashekhar Deopujari - Hinduja Hospital; Mahim, Mumbai, India

G. Grant - University Medical Center; Durham, NC, USA

J. Lazare� - University of California at Los Angeles; Los Angeles, CA, USA

M.Z. Tahir - Great Ormond Street Children's Hospital, NHS Foundation Trust; London, UK



SNI: Review of Randomized Controlled Trials
Associate Editor-in-Chief:

Benjamin W. Y. Lo, MD

Montreal Neurological Institute & Hospital, McGill University; Quebec, Canada

Editors:

Mark Angle – Montreal Neurological Institute & Hospital, McGill University; Quebec, Canada

Hitoshi Fukuda – Kochi University Hospital; Kochi, Japan

Masaomi Koyanagi – National Hospital Organization Himeji Medical Center (Kyoto University); Hyogo, Japan

Matthew Wai-Man Lui – Queen Mary Hospital, University of Hong Kong; Pokfulam, Hong Kong

Satoru Miyawaki – The University of Tokyo; Tokyo, Japan

Jeanne Teitelbaum – Montreal Neurological Institute & Hospital, McGill University; Quebec, Canada

Anderson C.O. Tsang – The University of Hong Kong; Hong Kong

George Kwok Chu Wong – Prince of Wales Hospital, Chinese University of Hong Kong; Shatin, Hong Kong

Ad Hoc Members:

Mitchell A. H. Levine –McMaster University; Hamilton, Ontario, Canada

Abbas Sadikot – Montreal Neurological Institute & Hospital, McGill University

SNI: Revista Argentina de Neurocirugica
Associate Editors-in-Chief:

Álvaro Campero -- Hospital Padilla, S. M. Tucumán

Matteo Baccanelli -- Hospital Italiano de Buenos Aires; Buenos Aires, Argentina

Secretario de Redacción: Rubén Mormandi - FLENI, CABA

Editor Fundador: León Turjanski - Hospital Cosme Argerich, CABA

Comité de Redacción

Matteo Baccanelli - Hospital Italiano de Buenos Aires

Martín Guevara - Hospital Fernández, CABA

Martín Saez - Hospital Gandulfo, Lomas de Zamora

Fidel Sosa - Hospital El Cruce, Florencio Varela

Pablo Rubino - Hospital El Cruce, Florencio Varela

Pablo Ajler - Hospital Italiano, CABA

Sergio Pampín - Hospital Posadas, Ramos Mejía

Tomás Funes - Sanatorio Otamendi, CABA

Jorge Bustamante - Hospital El Cruce, Florencio Varela

Federico Landriel - Hospital Italiano, CABA

Leopoldo Luque - Hospital El Cruce, Florencio Varela

Comité Asesor y de Revisión

Coordinador: Marcelo Platas

Miembros:

Jaime Rimoldi

Jorge Oviedo

Rafael Torino

Juan Mezzadri

Graciela Zúccaro

Luis Lemme Plaghos

Jorge Salvat

Julio César Suarez

Julio Antico

Horacio Fontana

Oscar Stella

Antonio Carrizo

Silvia Berner

Jorge Lambre

Francisco Papalini

León Turjanski

Alejandra Rabadán

Javier Gardella



Comité de Trabajo Suplementum Revista Argentina de Neurocirugía - Surgical Neurology International

Matteo Baccanelli - Hospital Italiano de Buenos Aires

Pablo Ajler - Hospital Italiano, CABA

Federico Landriel - Hospital Italiano, CABA,

SNI: Socioeconomics, Politics, Medicine and World A�airs
Associate Editors-in-Chief:

James I Ausman, MD, PhD

UCLA Department of Neurosurgery, Los Angeles, CA

Russell Blaylock, MD

Advanced Nutritional Concepts and Theoretical Neurosciences; Ridgeland, MS, USA

Miguel Faria, MD

Founder and Editor Emeritus Medical Sentinel; www.haciendapublishing.com

Walter Johnson, MD

World Health Organization; Geneva, Switzerland

Editors:

Youssef Fares, MD, PhD, EMBA - Lebanese University; Beirut, Lebanon

SNI: Stereotactic
Associate Editor-in-Chief:

Konstantin V. Slavin

University of Illinois at Chicago; Chicago, IL, USA

Editors:

Antonio A.F. De Salles - University of California; Los Angeles, CA, USA

Moneer Faraj - University of Baghdad; Baghdad, Iraq

Alessandra Gorgulho - University of California; Los Angeles, CA, USA

D. Kondziolka - University of Pittsburgh; Pittsburgh, PA, USA

K. Lizarraga - University of Rochester; Rochester, NY, USA

T. Mindermann - Klinik Im Park; Zurich, Switzerland

Hiba Abdulamir Nasir - Dr. Saad Alwitry Neurosciences Hospital; Baghdad, Iraq

N. Pouratian - University of California; Los Angeles, CA, USA

G. Sinclair - North Middlesex University Hospital NHS Trust, London, UK

SNI: Spine
Associate Editor-in-Chief:

Nancy Epstein, MD

NYU Winthrop Hospital; Mineola NY, USA

Editors:

K. Abumi - Hokkaido University Health; Sapporo, Japan

P. Arnold - University of Kansas; Kansas City, KS, USA

J. Baisden - University of Wisconsin, Milwaukee, WI, USA

P.G. Benton - Atlanta Medical Center, Atlanta, GA, USA

B.R. Cohen - NYU Winthrop Hospital; Mineola, NY, USA

F. Cohen - Palm Beach Gardens Medical Center; Palm Beach Gardens, FL, USA

B. Cunha - NYU Winthrop Hospital; Mineola, NY

R. A. Deyo - Oregon Health and Science University; Portland, OR, USA

D. J. DiLorenzo - Loma Linda University Medical Center; Loma Linda, CA, USA

T. B. Ducker - Retired, Johns Hopkins University; Baltimore, MD, USA

J.H. Dunn - Southern Arizona VA Health Center; Tucon, AZ, USA

C. L. Forte - Blume, Goldfaden, Berkowitz, Donnelly, Fried, & Forte; Jersey City, NJ, USA

F. W. Gamache - Cornell Medical Center; NY, NY, USA

E. N. Hanley - Carolinas Health Care; Charlotte, NC, USA

D. L. Hilton - Neurosurgical Associates of Aan Antonio; San Antonio, TX, USA

L. T. Holly - UCLA Medical Center; Los Angeles, CA, USA

R. Hollingsworth - NYU Winthrop Hospital; Mineola, NY, USA



G. B. Jacobs - Hackensack University Medical Center; South Hackensack, NJ, USA

P. M. Lippe - Vista de Almaden; San Jose, CA, USA

B. W. Lo - Montreal Neurological Institute & Hospital, McGill University; Quebec, Canada

J. Loeser - University of Washington; Seattle, WA, USA

D. J. Maiman - University of Wisconsin; Milwaukee, WI, USA

R. A. McGuire - University of Missippi Medical Center; Jackson, MS, USA

H. Morgan - University of Texas Southwestern Medical Center; Dallas, TX, USA

H. Moses - Greater Baltimore Medical Center; Baltimore, MD, USA

H. Nakagawa - Univeristy of Nagoya; Nagoya, Japan

A. Okawa - Tokyo Medical and Dental University, Graduate School of Medicine; Tokyo, Japan

A. A. Patel - Loyola University Health System; Maywood, IL, USA

R. Pawl - Loyola University Hospital; Lake Forest, IL, USA

G. R. Rechtine - Florida Orthopedic Institute; Tampa, FL, USA

K. Shinomiya - Tokyo Medical and Dental University; Tokyo, Japan

M. Stecker - University of California at San Francisco; Fresno, CA, USA

P. J. Tortolani - Union Memorial Hospital; Baltimore, MD, USA

V. C. Traynelis - Hackensack University Medical Center; South Hackensack, NJ, USA

M. Visocchi - Catholic University of Rome; Rome, Italy

J. Wang - UCLA School of Medicine; Santa Monica, CA, USA

C. Watts - University of Texas School of Law; Austin, TX, USA

K. Yonenobu - Osaka-Minami Medical Center; Kawachinagano, Osaka, Japan

S. Zeidman - The Uniformed Services University of the Health Sciences; Bethesda, MD, USA

SNI: Trauma
Associate Editors-in-Chief:

Naveed Ashraf

University of Health Sciences; Lahore, Pakistan

Iype Cherian

Krishna institute of Medical Sciences; Malkapur, India

Corrado Iaccarino

University of Modena and Reggio Emilia; Modena, Italy

Jutty Parthiban

Kovai Medical Center and Hospital; Tamil Nadu, India

Editors:

P.D. Le Roux - The Brain and Spine Center; Wynnewood, PA, USA

Eric Thelin – Karolinska University Hospital; Stockholm, Sweden

SNI: Unique Case Observations
Associate Editor-in-Chief:

S. Ather Enam, MD, PhD

Aga Khan University; Karachi, Sindh, Pakistan

Editors:

Bilal Khan Afridi - Lady Reading Hospital; Peshawar, Pakistan

Mehboob Alam - POF Hospital; Wah Cantt, Islamabad, Pakistan

Muhammad Alam - The Aga Khan University Hospital; Karachi, Pakistan

Altaf Alilaghari - The Aga Khan University Hospital; Karachi, Pakistan

Ha�za Fatima Aziz - The Aga Khan University Hospital; Karachi, Pakistan

Waqas Baqai - The Aga Khan University Hospital; Karachi, Pakistan

Saad Bin Anis - Shaukat Khanum Hospital; Lahore, Pakistan

Ehsan Bari - The Aga Khan University Hospital; Karachi, Pakistan

Ali Bydon - Johns Hopkins Hospital; Baltimore, MD, United States

Jaskaran Singh Gosal - All India Institute of Medical Sciences; Jodhpur, Rajasthan, India

Waeel Hamouda - Cairo University; Cairo, Egypt

Muhammad Imran - Dow University of Health Sciences; Karachi, Pakistan

Gohar Javed - Aga Khan University, Karachi, Pakistan

Saad Akhter Khan - The Aga Khan University Hospital; Karachi, Pakistan

Sara Khan - The Aga Khan University Hospital; Karachi, Pakistan

Rajesh Kumar - Dubai Medical College; Dubai, United Arab Emirates

Ian Lee - Henry Ford Hosptial; Detroit, MI, United States



2 Comments

Leave a Reply

Your email address will not be published. Required �elds are marked *

Farhan Mirza - Montreal Neurological Institute; Montreal, Quebec, Canada

Fatima Mubarak - The Aga Khan University Hospital; Karachi, Pakistan

Moshiur Rahman - Holy Family Red Crescent Medical College, Dhaka, Bangladesh

Bharath Raju - Rutgers University; New Brunswick, NJ, United States

Yaseen Rauf - Patel Hospital; Karachi, Pakistan

Shahzad Shamim - The Aga Khan University Hospital; Karachi, Pakistan

Zaeem Sultan - Queen Elizabeth Hospital; Birmingham, United Kingdom

Morteza Taheri - Iran University of Medical Sciences; Tehran, Iran

Zubair Tahir - Great Ormond Street Childrens Hospital; London, England

Badar Ujjan - Memom Medical Institute; Karachi, Pakistan

Naveed Zaman - Rehman Medical Institute; Peshawar, Pakistan

Contributing Editors
Ethics: L.F. Post, MD

Genetics: R. Rosenberg, MD

SNI Publications
Owners:

James I. And Carolyn R. Ausman Educational Foundation, a 501c3, Tax Deductible Private Operating Foundation

Carol L. Harte

Posted December 2, 2022, 10:55 am

I had occasion to read “COVID UPDATE: What is the Truth?” written by a Russell L. Blaylock, who serves on your editorial board in several non-scienti�c

capacities (history, socioeconomics, etc.). Although I agree with many of his assertions, I am mysti�ed that his excessive hyperbole, personal attacks

and over-the-top rhetoric would remotely qualify this article for inclusion in the SNI (or any scienti�c) database. Perhaps your mission statement

provides some justi�cation in its reference to peer reviews and fact-based content while, at the same time, acknowledging that readers may interpret

facts di�erently…but that’s a real stretch here. I am apolitical but instinctively question the credibility of any medical practitioner who refers (in this

instance) to a Biden or Fauci in such disparaging terms. You may want to revisit your criteria for publication and also for membership on your editorial

board.
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Posted January 20, 2023, 10:18 pm

ESPERO LA OCASIÓN EN QUE MI PAÍS NICARAGUA SEA INGRESADA AL CONSEJO EDITORIAL DE SNI.
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Case Report

Deadly complication of sacrificing superior petrosal vein 
during cerebellopontine angle tumor resection: A case 
report and literature review
Irwan Barlian Immadoel Haq, Andhika Tomy Permana, Rahadian Indarto Susilo, Joni Wahyuhadi
Department of Neurosurgery, Faculty of Medicine Universitas Airlangga - Dr. Soetomo General Academic Hospital, Surabaya, East Java, Indonesia.

E-mail: Irwan Barlian Immadoel Haq - immadoelhaq@gmail.com; Andhika Tomy Permana - andhika_2010@yahoo.com;  
Rahadian Indarto Susilo - rahadian-i-s@fk.unair.ac.id, *Joni Wahyuhadi - joniwahyuhadi@fk.unair.ac.id

INTRODUCTION

Meningiomas account for 26% of primary intracranial neoplasms. Among intracranial 
meningiomas, 5–10% are located in the cerebellopontine angle (CPA).[9] Meningiomas represent 
the second most common type of neoplasm of CPA[5,9,12] with a prevalence of 3–13% of all CPA 
lesions.[5] CPA meningiomas account for 1.5% of intracranial meningiomas and dominated 
(58.3%) in a series of meningiomas of the posterior skull base.[12]

CPA often enabling complete surgical removal. However, complete removal can carry potential risks 
that may be significant, especially when the tumor has invaded brain tissue or surrounding veins.[5] 
Superior petrosal veins (SPVs) are often obstacles during surgery in the upper CPA.[16] SPV complex 
(SPVC) is a major draining system in the posterior fossa and a consistent landmark within the CPA.[17]

Attention has been paid to SPVs during surgeries for tumor in the upper CPA, and the number 
of reports on associated complications, especially during meningioma surgeries, has recently 
increased.[16] Injury of a part of the SPVC has been frequently reported in large case series, with 
an incidence ranging from 55% to 84% of cases.[4]

ABSTRACT
Background: Tumors of the cerebellopontine angle (CPA) are challenging to resect and have been proven difficult 
for neurosurgeons to manage optimally. Superior petrosal vein complex (SPVC) as the main drainage system and 
close proximity to CPA could be an obstacle during operation. There is an incidence ranging from 55% to 84% of 
injury to one part of the SPVC during CPA tumor surgery.

Case Description: We report a case of 65-year-old woman with CPA tumor, who complained of unilateral hearing 
loss, dizziness, and facial pain. During tumor resection, one part of SPV complex was injured, then cerebellar 
edema develops.

Conclusion: This case provides an overview of surgical complication associated with venous sacrifice. This would 
support the agreement to preserve SPV regarding risks and improve the quality of surgical decision making.

Keywords: Cerebellopontine angle, Meningioma, Sacrifice, Superior petrosal vein, Tumor resection
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Subsequently, sacrifice of veins is common practice to 
gain surgical exposure.[2] The safety of SPV sacrifice is a 
challenging question.[20] Yet, current literature indicates that 
complications following venous sacrifice are underreported. 
Hence, surgical literature on safety and complications 
of venous sacrifice in the posterior fossa remains 
contradictory.[2] In this manuscript, we report a case of the 
complication of SPV sacrifice during CPA tumor resection.

ILLUSTRATIVE CASE

History and examination

A 65-year-old woman was referred from the previous 
hospital with some symptoms of a CPA tumor. She reported 
a history of pain on her cheeks and lower jaw. She also 
complained about left ear hearing loss and dizziness. These 
symptoms have appeared for 6 months and are getting worse. 
Neurological examination revealed cranial nerve V, VII, and 
VIII abnormalities. The patient had already been informed 
and consent regarding the publication of her data.

Radiological findings

Magnetic resonance imaging without contrast was performed 
at previous hospital and showed a lesion at left CPA [Figure 1]. 
Diagnosis of petrotentorial tumor has been confirmed. Due to 
economic issue, radiologic examination with contrast agent 
was not conducted. Preoperative venography did not perform 
on CPA tumor according to hospital policy.

Operation and postoperative reports

Surgery was initiated with park-bench position, retrosigmoid 
craniotomy, and exploration of the CPA. It appears that the 
cerebellum relaxes and the left cerebellopontine exposes after 
the cisterna magna was opened and cerebrospinal fluid was 
released.

Arachnoid detachment was performed to separate the 
tumor from the cerebellar tissue. During surgical debulking 

of tumor, the left SPV attached to the tumor was cut off. 
Coagulation technique with bipolar cautery to stop bleeding 
was given immediately. The surgeon noticed progressive 
cerebellar swelling and the CPA becomes inaccessible a 
15 min later. Cerebellar tissue begins to swell and extends 
beyond the border of the craniotomy. In consequence, the 
craniotomy was widened so that we could remove the rest 
of tumor. Bone flap was not put back in place. Dural graft 
was chosen to be placed over the cerebellar tissue followed by 
closure of the muscle, fascia, and skin.

The patient was transferred in radiology for an emergency 
computed tomography (CT) scan and the results showed 
left cerebellar edema and hemorrhage with concomitant 
developing hydrocephalus [Figure 2].

The patient was transferred back to the operating room and 
the Kocher’s point for the right external ventricular drainage 
was positioned. The patient was then transferred to the 
intensive care unit and remained sedated for 24 h. Another 
head CT scan was performed and showed an advancement of 
hemorrhage [Figure 3].

When sedation is stopped, the pupils are small and 
unreactive. The patient does not respond to pain, verbal, and 
eye stimulation. Glasgow Coma Scale is 3. No corneal reflex. 
The patient died 24 h later.

DISCUSSION

Anatomical perspective of SPV

The venous drainage of the SPV has many variations. These 
veins are among the largest and the most frequent veins in 
the posterior fossa. The SPVs drain the anterior and lateral 
surfaces of the brainstem, the petrosal surface, and some 
lateral parts of the tentorial and suboccipital surfaces.[11] 
Tanriover et al. group updated the classification as Type1, 
Type 2, and Type 3 based on relationship of its site of entry 
into the SPS, Meckel cave, and the internal acoustic meatus 
(IAM) [Figure 4].[4,20,27] In Type 1, the SPV complex empties 

Figure 1: MR without contrast imaging of axial shows hypointense on T1 (a) and hyperintense in T2 (b) revealed extra-axial lesion in the left 
cerebellopontine angle. Flow void appearance on T2 flair (c) refers to the left superior petrosal vein attached to the lesion.

a b c
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in to the superior petrosal sinus (SPS) or lateral to the IAM. 
In Type 2, SPV complex empties into the SPS between the 
lateral limit of the trigeminal nerve and the medial limit of 
facial nerve. In Type 3, the SPV complex empties into the SPS 
at a point medial to the lateral limit of trigeminal nerve.[20]

After SPV obliteration, compensatory venous blood drainage 
seems to occur through anastomotic pathways directed to 
the ipsilateral supratentorial deep veins. Anastomoses to the 
contralateral petrosal vein system do not suffice to install an 
adequate outflow.[11]

Clinical implication of SPV occlusion

CPA has always proven difficult for neurosurgeons to optimally 
manage,[1] also challenging to resect because of their complex 

regional anatomy, the deep and narrow surgical corridors 
involved, and the abundance of vital neurovascular structures 
in the surgical field.[25] The posterior fossa venous anatomy is 
often not well visualized during surgery. This is particularly 
true regarding the SPVC. The SPV also has variable anatomy 
as it may be the terminal segment of one single vein or may 
form as the common union of multiple veins.[15]

Coagulation and dissection of the SPV do not frequently cause 
adverse sequelae. Several large series study of sacrificing SPV 
in petrous tumor showed negligible complication, in a study 
of 55 patients with petrous meningioma surgery, the SPV was 
sacrificed in 49% of the case and only 3 patients had hearing 
loss complication, compared with other group which SPV was 
preserved, 3 patients also had hearing loss complication (P > 
0.05).[10] Another study conducted in 12 patients which all of 
the patient’s SPV were sectioned, no mortality was found and 
all of the patient had good performance after the surgery.[24]

Another study conducted in sacrificing SPV showed the 
benefit of venography before surgery to identify SPV type 
and its tributary, helping surgeon decision to preserve 
or to sacrifice the SPV. This study described no venous 
complication for all patient who underwent surgery with 
sacrificing or preserving SPV with 1 patient as SPV Type 
1, 2 patients as SPV Type 2 and 4 patients as SPV Type 3 in 
sacrificed group, and 17 patients as SPV Type 2 and 1 patient 
as SPV Type 3.[19]

Larger study supporting the safety of sacrificing SPV 
was conducted in microvascular decompression (MVD) 
procedure for trigeminal neuralgia (TN). A study in 4400 
patients underwent MVD procedure for TN showed that 
SPV is safe to be sectioned without causing major morbidity 
or mortality.[18] Another study with fewer case also reported 
that sacrificing SPV causes only <0.5% of venous infarction 
and not causing direct morbidity to the patient.[7]

In the opposite hand, several studies reported some devastating 
effect due to sacrificing of SPV [Table 1].[3,10,13–15,19,21–23,28,29] The 
complication was reported occurred in up to 31% of the case. 
Recent study on a substantial number of patients with petrous 
apex meningiomas has revealed minor venous congestion 
phenomena in 23% and major complications in almost 7% of 

Figure  3: CT imaging 2 days postoperative shows increase 
of cerebellar edema and hemorrhagic on cerebellum (a) and 
hydrocephalus with extraventricular drainage device placement (b).

a b

Figure 2: CT imaging early postoperative shows cerebellar edema 
and hemorrhagic on cerebellum (a) and hydrocephalus (b).

ba

Figure 4: Type of SPV drainage into the SPS according to Tanriover et al.[27] Type I drainage of the SPV into the SPS (a). Type II drainage (b). 
Type III drainage (c). SPS: Superior petrosal sinus, SPV: Superior petrosal vein, V: Fifth cranial nerve, VII/VIII: Seventh and eight cranial 
nerves.[4]

b ca
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cases after intraoperative obliteration of the SPV.[28] Another 
study in petrous apex meningioma, the patient also showed 
significance difference in complication resulted by sacrificing 
SPV compared to preserving it with the complication rate 
reach 30% of the cases.[14]

In general, one out of several tributaries of the SPV or 
tentorial veins was considered safe to occlude, although most 
surgeon considered certain risks of infarction and edema 
with any venous occlusion [Figure 5]. In contrast, mortality 
was considered to exceed 10% with sacrifice of the specific 
structure such as the SPV main trunk, one of the sigmoid 
sinuses, and extensive tentorial bridging venous drainage.[2]

Sacrifice of veins rarely leads to complications (1.6% 
on average, according to reports). Nevertheless, some 

may be severe and even life threatening and necessitate 
emergency management.[6] The complications reported 
in the previous study include contralateral hearing loss, 
transient postoperative cochlear nerve deficit, cerebellar and 
brainstem edema, cerebellar venous infarction, peduncular 
hallucinosis, cerebellar hemorrhage, brainstem hemorrhage, 
and hydrocephalus, leading in some cases to coma and 
death.[11] Alaoui-Ismaili et al. findings supported the notion 
that routine venous sacrifice for surgical access may carry 
a risk of serious complications and death.[2] Some patients 
died from unexpected major complications such as extensive 
cerebellar swelling and hemorrhagic infarction.[16]

Neurosurgeons commonly sacrifice SPV to widen the 
operative exposure at the apex.[2] It was proven that sacrifice 

Table 1: Study showing complication of sacrificing SPV and preserving SPV.

Author and 
year

Total 
patients

Sample’s 
diagnosis

Complication Imaging evaluation Study result

Xia 
et al. (2020)[29]

592 TN No venous 
complication

No edema, no 
hydrocephalus, and 
no hemorrhage

No venous complication was shown in SPV sacrificed 
group
Venous complication was shown on 1.1% of patients in 
SPV preserved group

Watanabe 
et al. (2013)[28]

43 Petrous 
Apex 
Meningioma

Elevated ICP Venous infarction of 
cerebellum
Cerebellar edema

SPV preservation showed no complication (n=24)
Sacrificing SPV cause major and minor morbidity in 
31% of patients (n=14) (P<0.05)

Gharabaghi 
et al. (2006)[10]

55 Petrous 
Apex 
Meningioma

Hearing loss No edema, no 
hydrocephalus, and 
no hemorrhage

Sacrificing SPV (n=27) and preserving SPV (n=26) 
showed no significance different in causing 
complication (P>0.05)

Koerbel 
et al. (2009)[14]

59 Petrous 
Apex 
Meningioma

Elevated ICP Ventriculomegaly
Cerebellar edema
Venous infarction

SPV preservation showed no complication (n=27)
Sacrificing SPV cause major and minor morbidity in 
30% of patients (n=30) (P<0.05)

Kaku 
et al. (2012)[13]

5 Petroclival 
Meningioma

Facial 
numbness

NA Minor complication occurred in 1 patient which SPV 
was sacrificed and no complication was noted in 4 other 
patients which SPV was preserved

Mizutani 
et al. (2016)[19]

28 Petroclival 
Meningioma

No venous 
complication

NA No venous complication was observed in 
sacrificed (n=7) and preserved (n=18) SPV group

Perrini 
et al. (2017)[22]

1 Petrous 
Apex 
Meningioma

Elevated ICP Obstructive 
hydrocephalus
Cerebellar venous 
infarction

Patient was unconscious after surgery with elevated 
ICP, hydrocephalus, and cerebellar venous infarction. 
Patient died 13 days after surgery

Ryu 
et al. (1999)[23]

132 TN Elevated ICP Bleeding cerebellar 
infarction

Only 1 patient had complication after SPV 
sacrifice (0.01%), where overall mortality was 0.8%

Liebelt 
et al. (2017)[15]

98 TN Elevated ICP
Hemiparesis
Slurred 
speech
Facial palsy

Cerebellar and 
brainstem infarction 
with edema

SPV preservation resulting no complication 
and all patients with SPV sacrifice have venous 
complication (P<0.05)

Pathmanaban 
et al. (2017)[21]

224 TN Elevated ICP
Cerebellar 
syndrome

Sinus thrombosis Only 2.7% of patients had sinus thrombosis and no 
venous infarction was identified in all patients who had 
SPV sacrifice in surgery (n=184)

Anichini 
et al. (2016)[3]

1 TN Elevated ICP
Comma

Obstructive 
Hydrocephalus
Cerebellar Infarction

Complication occurred on second surgery when SPV 
was sacrificed

SPV: Superior petrosal veins, ICP: Intracranial pressure, TN: Trigeminal neuralgia
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of even only 1 branch of the SPV may induce venous 
congestion, so the individual variations of the venous 
system necessitate a careful tailored attitude.[6] As was 
the case with our patient, in the absence of adequate data 
on SPV radiologically or intraoperatively in this patient, 
sacrifice SPV in our patient resulted in fatal cerebellar 
congestion.

Effort should be made to avoid the complication of sectioned 
SPV. Although not always possible, radiological study of 
venous anatomical variation through venography in each 
patient could tell the surgeon whether it is safe or not to 
sacrifice the SPV and its tributaries.[30] In general, what is 
assessed on CTV in patients with CPA tumors is the patency 
and extent of SPV visualization. In cases where the SPV 
cannot be visualized by the CTV (SPV Type 4), the petrosal 
vein only drains the vascularization from the tumor itself, 
meaning that the vein may be safely sacrificed after the 
devascularization of the tumor.[19]

Another way of assessing the safety of SPV sacrifice can also 
be done intraoperatively with temporary clamping of SPV. 
Assessment can be made in plain view to assess the edema, 
but a more objective report by monitoring the auditory 
potential of the brain stem has been reported.[26,30] In 
addition, another study reported reports of collateral venous 
drainage in transient vein clamping with indocyanine green 
video angiography.[8]

Surgical technique with combined petrosal approach, SPV 
preservation, and dural incision approach described in 
previous report could be used to increase the probability to 
preserve SPV.[11] A good extension of arachnoid dissection 
also could provide easier maneuvering and mobilization 
to get good exposure to the operation target. In case which 
SPV has to be sacrificed, the main trunk and its big tributary 

should be avoided to prevent venous complication. The 
diameter of the SPV which will be sacrificed should also be 
considered since the previous study described that SPV with 
diameter <2 mm was safe to be sacrificed.[20]

Similarly, the use of fully endoscopic and endoscope-assisted 
microsurgery with and without angled optics may minimize 
the extent of venous sacrifice required to obtain optimum 
visualization. The risk of inadvertent injury to a preserved 
SPV with resultant bleeding into the CPA seems unlikely to 
be improved with this approach however and may be worse 
due to loss of vision for structures superficial to the tip of 
the endoscope. Furthermore, management of such bleeding 
in the CPA may be problematic with an endoscope, where 
a clear view of the field can be lost. Subsequently, although 
the problem is often not discussed in the endoscopic 
literature, some authors describe sacrifice of the SPV when 
it is encountered to improve endoscopic exposure as with the 
microscopic technique.[21]

CONCLUSION

The surgeon must fully understand the essential anatomical 
knowledge of the veins to assess surgical risk and assess 
feasibility of venous sacrifice. The decision not to sacrifice 
SPV should be made during CPA tumor resection or other 
intracanal case surgery because of the potentially lethal 
complication. According to this case, there are several 
options that could be made, that is, preservation of the 
veins, temporary vein clamping followed by intraoperative 
evaluation, preoperative venography to consider the safety of 
sacrificing SPV complex, and avoiding long and continuous 
retraction of cerebellum.

Figure  5: The three main patterns of an SPVC. (a) An SPVC with single SPV, (b) an SPVC with 2 SPVs, (c) an SPVC with 3 SPVs. 
ALMv: Anterior lateral marginal vein, PTv: Pontotrigeminal vein, SPS: Superior petrosal sinus, SPV: Superior petrosal vein, SPVC: Superior 
petrosal vein complex, SPV1: First superior petrosal vein, SPV2: Second superior petrosal vein, SPV3: Third superior petrosal vein, TPv: 
Transverse pontine vein, v.CPF: Vein of cerebellopontine fissure, v.MCP: Vein of the middle cerebellar peduncle, V: Trigeminal nerve, VII/
VIII: Seventh and eighth cranial nerves.[4]

a b c
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