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Abstract
Neurotrauma (NT) is one of the common causes of mortality and morbidity. Investigating the role of people who had an impact on 
the development of knowledge of NT is reasonable. Our aim is to investigate the role of Bizhan Aarabi, professor of Neurosurgery, 
on the knowledge development in NT. Accordingly, we searched the Scopus database for Bizhan Aarabi on August 8, 2020 and 
selected papers with at least 10 citations, investigating his impact on NT and details of his publications. He has published 168 
papers including original articles, reviews, conference papers, letters, and editorials according to the Scopus databases. There are 
112 papers with 10 or more citations. Thirty-eight out of 112 papers (33.9%) were in the first and the highest rank journal: 29 
in Neurosurgery and 9 in the Journal of Neurotrauma. Twenty-four papers have the level of evidence (LOE) of “1”. Bizhan Arabi 
developed knowledge in NT especially in the cervical spine/spinal cord trauma and brain injury and his publications are references 
for spine/neurosurgeons.
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Introduction
Neurotrauma (NT) is known as a significant cause of 
morbidity and mortality within communities, especially 
in younger ages.1 Evaluation of the history of NT shows 
us the trace of trauma to the nervous system including 
the brain and spinal cord since the ancient periods. 
The studies on the discovered old skull bones or other 
parts of the body concomitant with the tinge of some 
treatment methods on them suggest the fact. Furthermore, 
manuscripts and books related to the physicians prove the 
challenges pertaining to NT and its treatment protocols.2 

NT is an ongoing life-threatening problem occurring due 
to different mechanisms. As the literature shows, despite 
a lower rate of NT following motor vehicle accidents in 
developed countries compared to the developing ones, 
other traumas are currently prominent. In developing 
countries, the high rate of road traffic collisions along 
with other possible mechanisms result in trauma of the 
central nervous system.3 All the above mentioned display 

the paramount importance of NT in an individual’s life. 
Therefore, it is important how we should approach and 
manage NT. There are many studies about this topic in 
the literature on developed techniques and improved 
treatments that are still in progress. Nowadays, we need 
more investigations that require an accurate research plan. 

When searching in this wide field, especially in Iran, the 
name of Bizhan Aarabi is significant. If we want to evaluate 
his role in the development of knowledge of NT, we 
should track his works thoroughly. Reading his biography 
provides us with several sparkling points that could be 
valuable, especially for medical students and physicians. 
He was curious and learned medicine enthusiastically. He 
spent his neurosurgical internship at Namazi Hospital 
of Shiraz in 1973 under the supervision of Dr. Kazem 
Abbassioun, trained by Earl Walker in Johns Hopkins. In 
1973, he went to the United States for a surgery internship 
at Cook County Hospital in Chicago, spending half of 
his training under the supervision of Dr. Roy Selby in 
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the Neurosurgery Department affiliated with the Illinois 
School of Medicine. After neurosurgery training under the 
supervision of Dr. D M Long at Johns Hopkins Hospital, 
he returned to Iran in July of 1979 and had a great role 
in the professional treatment of injured veterans in the 
Iraq-Iran war.4 His critical-minded personality resulted 
in recording all the data of the injured veterans by hand-
writing parallel to their treatment. Even though there was 
not a specific software to record them, he gathered all the 
data from his wounded patients. This precise approach 
yielded a large data bank which gave him the ability to 
start his impressive articles and book in the field of his 
interest in NT.4 

Simultaneously, he completed the neurosurgery 
fellowship period at the Wellesley Hospital in Toronto, 
Canada, in 1980, and Hamilton General Hospital in 
Hamilton, Canada in 1981. In 1982 and 1983, the 
American Neurosurgery Board and the Royal College of 
Surgeons of Canada certified him as Diplomate of the 
American Board of Neurosurgery and Fellow of the Royal 
College of Surgeons of Canada, respectively.5 His main 
research interest was NT including traumatic cervical 
spinal cord injury (SCI) and traumatic brain injury (TBI) 
and one of his clinical interests was traumatic cervical 
central cord syndrome.

In 1990, he became a full professor and also the 
chairman of neurosurgery department at Shiraz University 
of Medical Sciences until 1995.5 Thereafter, he went 
back to the United States as an associate professor at the 
Nebraska Medical School in the Division of Neurosurgery 
and performed basic animal studies in NT. He moved 
to the Maryland Medical School as the Director of 
Neurotrauma after five years.4 He has been a director of 
the Neurotrauma in R. Adams Cowley Shock Trauma 
Center of the University of Maryland Medical Center 
since 2000 and professor of neurosurgery from 2007 up 
to now. Meanwhile, he is a member in the Maryland State 
Ethics Commission which shows his interest in ethics. 
Precise and well-developed questions, literature search, 
study design, accurate data collection and production 
of a good data bank, data analysis, data interpretation, 
obsession in writing and publication in high impact 
journals are important steps which he followed to add 
something valuable to the literature that improved the 
existing knowledge.4 According to this information, 
introducing and evaluating a professor of neurosurgery 
who came back to Iran and built a framework teach us 
how we could do research on a correct pathway, and how 
we must add something new to the science. Although there 
are many ongoing studies in the field of trauma in Iran, in 
this modern era, we need more individuals like professor 
Aarabi to improve the level of knowledge. Therefore, 
our purpose was to assess the quality and quantity of 
publications of Bizhan Aarabi in the field of NT, especially 
in cervical SCI.

His Scientific Contributions
We searched Aarabi’s publications in the Scopus database. 
The results were analyzed based on journal metrics and 
scientific impact to draw a conclusion on his impact on NT 
science. We analyzed 112 papers with ≥10 citations in the 
Scopus database for qualitative and quantitative reports. 
We investigated the article subjects and their impacts on 
NT during the time periods. We counted the article types, 
journal names, and their impact factors (IFs), and the level 
of evidence (LOE) of each paper. The Oxford Centre for 
Evidence-based Medicine – Levels of Evidence was used 
to determine the LOE for each of the 110 articles.6-8 Data 
on the books and awards have different sources. Data on 
books are from Scopus and Aarabi’s profile on the website 
of the University of Maryland School of Medicine. The 
awards were added from his profile on the website of the 
University of Maryland School of Medicine.

 
Qualitative Analysis
Seven of 112 articles pertain to the period from 1977 
to 1988 and address a diverse range of topics including 
traumatic internal carotid artery occlusion,9 dynamics of 
cerebral edema,10 three case reports,11-13 enlarging optic 
chiasmal glioma14 and post-surgical IQ and behavior 
in childhood craniopharyngioma.15 The most cited 
case series is a study of 10 patients with symptomatic 
intradural extramedullary spinal metastasis treated with 
decompressive laminectomy. After treatment, seven 
became ambulatory and three remained unable to walk.12 

From 1980 to 1988 which coincided with the Iraq-Iran 
war, he focused on war-related brain injuries to investigate 
the infections, vascular and epileptic complications of 
penetrating brain injury at the Shiraz University of Medical 
School.16-23 Afterward, he shifted his research to focus 
on traumatic SCI by means of diagnostic, prognostic, 
and potential treatment strategies. To begin with, novel 
classification systems for SCI patients were introduced: 
(1) AOSpine thoracolumbar spine injury and AOSpine 
sub-axial cervical spine injury classification systems 
based on three main elements consisting of morphology 
classification of fracture, neurological condition grading, 
and description of the patient modifier.24,25 (2) Subaxial 
cervical spine trauma classification with a total score equal 
to the sum of three elements consisting of the morphology 
of injury, the Disco-Ligamentous Complex, and neurologic 
state.26 By collaborating with AOSpine, the team proposed 
three guidelines comprising (1) An update on the first 
management guideline of acute cervical spine and SCI 
patients including recommendations on transportation 
and immobilization27; (2) Introduction of degenerative 
cervical myelopathy (DCM) practice guideline for 
patients suffering from a range of mild to severe stages28; 
and 3) Guideline for the management of acute SCI and 
central cord syndrome with suggestions regarding early 
surgery (less than 24 hours) in the mentioned patients.29 
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In addition, the same team proposed reliability analysis 
and injury score for classifications of thoracolumbar 
spine fracture.30,31 Also, the AOSpine sub-axial cervical 
spine injury algorithm and the AOSpine thoracolumbar 
spine injury algorithm are worthy of mention. The first 
algorithm recommends an anterior approach in case 
of burst or compression and a posterior or combined 
approach in case of translation or rotation; the second 
algorithm suggests two fracture types of A2N0 and A3N0 
as non-operative types according to the vote of participants 
(total participants: 483).32,33 

His focus was on NT and its two related subsections: 
SCI and TBI. The highest number of citations (N = 
457) with a great impact in the field of clinical SCI was 
a multi-center North American cohort study, for which 
Bizhan Aarabi was responsible in Maryland/Baltimore. 
Of 182 patients with traumatic acute cervical SCI, who 
underwent early decompression (less than 24 hours after 
SCI), 19.8% experienced equal to or more than 2 grades 
(AIS) improvement which is 2.8 times higher than those 
131 patients with late decompression (more than 24 
hours after SCI). Thus, early decompression of patients 
with acute cervical SCI results in better neurological 
outcomes.34 Another study on timing of decompressive 
surgery in SCI patients was a 20-question survey; 80% 
of the 971 participants preferred early decompression.35 
Also, some of his highlighted scientific achievements are 
as follows: publications about the effect of decompressive 
craniectomy and decompressive laparotomy on 
intracranial pressure (ICP), the results of which show that 
decompressive craniectomy and decompressive laparotomy 
are beneficial for reduction of ICP36-38 and traumatic 
aneurysm following missile and penetrating head wounds 
and its complications.17,20,21 For instance, 255 patients 
with head wounds and dural penetration due to high-
velocity missile injury enrolled in a study designed and 
performed by Aarabi to find important variables causing 
a traumatic false aneurysm. The findings indicated that 
veterans who sustained penetrating shell fragment injuries 
in the proximity of pterion were at higher risk for vascular 
injuries.19

 Looking at the SCI as an unresolved medical 
problem, he was involved in studies on the effectiveness 
of methylprednisolone and GM-1 ganglioside,39 

pharmacokinetics and effectiveness of riluzole,40-42 

introducing five promising agents for SCI pharmacotherapy 
(riluzole, glyburide, magnesium sulfate, nimodipine, 
and minocycline)43 and a systematic review on proper 
utilization of methylprednisolone sodium succinate.44 

Also, a notable systematic review was conducted to assess 
cellular therapies in terms of current use, safety and 
effectiveness in traumatic SCI in humans that illustrated 
relatively safe cellular-mediated methods with variable 
degrees of neurological recovery in adults.45 In their study 
published in the New England Journal of Medicine in 2014 

for pharmacological therapy in TBI, they showed that 
phlebitis or thrombophlebitis had higher occurrence in 
the study group.46

One of the most impressive activities of Aarabi in SCI 
research was his contribution to spinal column fracture 
classification by the AOSpine KF, the thoracolumbar 
Injury Classification and Severity Score (TLICS), and 
the Subaxial Cervical Spine Injury Classification score 
(SLIC) – a data-driven criterion which was developed to 
help in surgical decision making along with a classification 
system of spinal column injury. Both systems had 
reasonable inter- and intra-observer reliability and are used 
worldwide.24,25,32,47 

In the field of diagnostic tools evaluation, Aarabi and 
colleagues proposed two magnetic resonance imaging 
(MRI) indices for defining surgical indication for cervical 
traumatic SCI: mean canal compromise and mean spinal 
cord compression.48,49 Related papers on prediction of 
neurological outcome include studies on maximum spinal 
cord compression,50,51 spinal cord hemorrhage,50 intra-
medullary hemorrhage,51,52 and cord swelling.50,51 One 
other outstanding study for prediction of neurological 
outcome using linear regression algorithm was conducted 
to calculate the probability of independence after 1 year 
of injury by using variables such as age, American Spinal 
Injury Association (ASIA) grade, ASIA Motor Score 
(AMS), and MRI signals. This study suggests that there 
is a direct correlation between first-year outcome and 
initial AIS grade and AMS while an inverse correlation 
was seen between outcome and age and MRI signals.53 
To differentiate hemorrhagic from non-hemorrhagic 
SCI, he and his team proposed a diffusion tensor imaging 
index as a reliable reflection of the severity of the SCI.54 
Considering SCI as a backbone in his research, possible 
non-traumatic SCI i.e. DCM would be included. He has 
professional experience in DCM by means of basic science 
and clinical papers. The result of their work on the DCM 
led to development of a guideline based on the systematic 
review for DCM management.28

Coinciding with the Iraq-Iran war, Aarabi’s research 
focused on TBI. This began with urgent therapeutic 
interventions for penetrating TBI (i.e. missiles) and was 
followed by evaluating more sophisticated diagnostic 
and prognostic biomarkers in this field. When there was 
no data registry for Iranian soldiers during the Iraq-Iran 
war, he began a comprehensive work on different aspects 
of penetrating TBI and its consequences. Their work 
on the field of TBI led to an evidence-based approach 
to the rescue surgical interventions,36-38 diagnostic and 
therapeutic approaches to vascular injury,55-59 and also 
infectious complications17 following penetrating TBI. 
They showed that the Glasgow Coma Scale (GCS) and 
Extended Glasgow Outcome Score (GOSE) are two 
outcome predictors in patients suffering TBI.16,60 

In the second paper based on the highest number of 
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citations (N = 405), Aarabi et al showed that in 20 out of 
50 patients (40%) of TBI with severe (malignant) brain 
edema, craniectomy of the frontotemporoparietal bone 
(median anteroposterior of 15 cm) and then dural opening 
and duraplasty not only could save their life and improved 
their ICP, also 20 out of 50 patients saved and had good 
outcome. Therefore, in refractory high ICP, decompressive 
craniectomy was associated with a better-than-expected 
functional outcome.36

‌Based on his extensive work on missile injury to the 
head, he wrote a book entitled “Missile Injuries of the 
Head and Neck”.5 Aarabi et al performed a systematic 
study on war wounds to determine the actual incidence 
of traumatic brain aneurysm caused by a missile.19 They 
used digital subtraction angiography and new CT scan-
based diagnostic criteria (modified Denver criteria)61 for 
this purpose. When different biomarkers were proposed in 
the literature as potential diagnostic and prognostic tools 
in TBI in recent decades, they dedicated their own power 
and facilities to explore the field as a new era in the TBI 
study.58 

 
Quantitative Analysis
One hundred and twelve of his articles have each been 
cited ≥10 times in the Scopus database up until the date of 
our search, August 8, 2020. Thirty-eight out of 112 papers 
(33.9%) were in the first and the highest rank journal of 
Neurosurgery and NT – 29 in Neurosurgery and 9 in the 
Journal of Neurotrauma. Twenty-four papers have the LOE 
of “1”. The most common study types were guidelines 
(17%), cohorts (16%), and review articles (16%). 
Furthermore, the number of case reports has decreased 
over time and the number of clinical guidelines, systematic 
review, and review articles has increased. 

One hundred ten of 112 articles had defined LOE (the 
other two are animal studies). Among 110 articles, 71 
studies on Spine trauma and 27 studies on Brain trauma 
indicate the two most prevalent subjects for his research. 
Based on the Scopus database, the median number of 
citations of all the articles (which were cited at least 10 
times) was 60.4 with a median journal IF of 3.08. The 
most citations were 1526 and 1076, pertaining to the 
Neurosurgery journal and Spine journal, respectively. Fifty 
(44.2%) articles of the selected ones are in the top 10 
neurosurgical journals.62,63 Of 112 papers, 110 studies had 
defined LOE and 2 were animal studies. The different 
study titles described in the qualitative section have 
different LOEs. Papers on the subject of spinal trauma and 
brain trauma had the highest LOE (I). 

 
Books
Dr. Aarabi has published the following four books:
1.	 An introduction to the treatment of craniocerebral 

battle wounds. Bizhan Aarabi (ed). Office of the 
Vice-Chancellor for Research. Shiraz University 

Press, 1987.5

2.	 Beyond Coma: Brain Death. Bizhan Aarabi (ed). 
Parvaz Press, Shiraz, Iran, 1993.5

3.	 Missile Injuries of the Head and Neck. Bizhan Aarabi 
and Howard Kaufman (eds). American Association 
of Neurological Surgeons Publications Office, New 
Hampshire, 1999.64

4.	 Decompressive Craniectomy. Bizhan Aarabi et al. 
Nova Science Publishers, New York, 2018.65

Books, Awards and Honors
His publications consist of four books.5,64,65 There are many 
more book chapters.5,63,66,67 In 1973, he not only became 
a Valedictorian at Pahlavi University Medical School but 
also got the Highest Achievement Award from the Shiraz 
University Medical School. In 1987, he won the First 
Prize Award for “Traumatic aneurysms due to missile head 
wounds”, and in 1990, the Iranian government awarded 
him the Medal of Honor and Achievement. He also won the 
Hero Award five times from the R. Adams Cowley Shock 
Trauma Center in 2001–2004, 2006, 2007, and 2010.5 
His two recent awards include the International Impact 
Award, National Spinal Cord/column registry of Iran 
(NSCIR-IR), and Endowed Neurotrauma Professorship 
Chair Award UMSOM (University of Maryland School of 
Medicine), both of which were awarded in 2018.5 Bizhan 
Aarabi focused on research on NT, especially traumatic 
cervical SCI and TBI. The five characteristics of his papers 
and books are based on his good thinking and preparation 
of well-organized questions; precise data collection even 
in the emergency and conflicts; insistence on completing 
the study; ethical concerns; collaboration and teamwork 
not only internally and inside his institute, but also 
internationally and multi-institutionally. Therefore, his 
publications are high-quality and published in the first 
rank neurosurgery/neurotrauma journals. 

We emphasized his role not only in NT but also in his 
few scientific papers in neurosurgery not related to NT. 
We did not consider any other aspects and dimensions of 
Bizhan Aarabi not only as a human, physician, teacher, 
mentor, father, and surgeon but also even in research. We 
could not show his precision and obsession in his ethical 
concerns and his persistence and teamwork. Aarabi is 
a multi-dimensional man which includes his specific 
considerations in the development of the department of 
neurosurgery in Shiraz University of Medical Sciences 
which might be the best in the south of Iran or, at least 
in some aspects, even the best in the country. One of 
the specificities of his department is after a quarter of a 
century of his move to the US, those who well educated 
and trained by him and his successors produced the only 
subspecialty department of Neurosurgery in the country 
which consists of different specific sections and perform 
education, research, and treatment specifically. His 
specific role as a precise surgeon and operations in the 
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United States and Iran is another issue. His center in the 
south of Iran was a referral center even for Arabic countries 
for surgery and consultations. He had a valuable role as a 
father and as a husband. 

We did not consider anything about his family and the 
role of his Iranian American wife who is a head nurse of 
the intensive care unit of the department of neurosurgery. 
In this manuscript, we only focused on some quantitative 
points that are related to scientometric aspects and a few 
qualitative issues. Finally, we believe that any publication 
in top journals of “Neurosurgery” and “J Neurotrauma” is 
valuable even with fewer than 10 citations. On the other 
hand, most recent publications need time to be cited. We 
did not include them because of the predefined citation 
threshold. This study introduced Bizhan Arabi as a 
successful Neurosurgery/Neurotrauma scientist based on 
his high quality and frequent papers with the best LOE, 
high-citation papers, and his teamwork in AOSpine KF/
SCI. He is a reference for science and literature in the 
subject of the cervical spine/spinal cord trauma and brain 
injury for spine and neurosurgeons.
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