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Stroke or cerebrovascular accident (CVA) is caused by a disturbance of the blood supply to the brain and an
accruing loss of brain function. The first recorded observations were in 2455 BC and it has been studied intensely
by ancient physicians throughout history. In the early medieval period, Ibn Sina (980–1025 AD) called stroke
sekteh and described it extensively. Some of Ibn Sina's definitions and his etiology of stroke are based on humoral
theories and cannot be comparedwithmedical current concepts, butmost of his descriptions concurwith current
definitions. This review examines the definition and etiology, clinical manifestations, prognosis, differential
diagnosis, and interventions for stroke based on Ibn Sina's epic work, Canon of Medicine. The pharmacological
effects of medicinal herbs suggested by Ibn Sina for stroke are examined in light of current knowledge.

© 2013 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Stroke or cerebrovascular accident is a disruption of the blood supply
to the brain and an accruing loss of brain function. It can occur because
of lack of blood flow (ischemia) caused by thrombosis or arterial embo-
lismor by hemorrhage [1]. Stroke can cause significant physical, mental,
and emotional problems in the life of patients [2].

Cerebrovascular disease is the second most common cause of death
and the primary cause of disability worldwide [3]. About 80% of all
stroke deaths in the world occur in developing countries [3], where
the chance for a positive outcome is not favorable: people are not well-
informed about prevention and the clinical manifestations of stroke [4].
Mortality rates are higher and more patients are younger adults in the
labor force [5]. In addition, post-stroke care is much less well-organized
[3].

Patients in developing countries are more likely to resort to tra-
ditional medicine as the sole or complementary therapeutic option
[6]. Critical reappraisal of traditional sources of medical informa-
tion can be a post-modern approach to finding new solutions for
old problems.

Traditional Persian medicine (humoral medicine) is one of the
oldest paradigms of medicine. In early medieval times (Islamic period),
tory of Persian Medicine, North
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Muslim physicians (mostly Persians) flourished. Their methods were
based on ancient Persian, Indian, and Greco–Romanmedical knowledge
and from experience [7–10]. This form of medicine spread gradually
throughout the world. Ancient Persian and Islamic medical treatises
such as Ibn Sina's Canon of Medicinewritten in 1025 AD, Razi's (Rhazes)
Continens Liber written circa 960 AD, and Complete Book of the Medical
Art by al-'Abbas al-Majusi (Haly Abbas) circa 970 AD were taught
and used in western and eastern universities and medical centers until
the 17th century [11–13].

During the Renaissance, in the transition from humoral medicine
to more current paradigms of medicine, many traditional practices
from ancient times fell out of favor or were forgotten [14]. A review
of historical manuscripts on medical science suggests that approaches
and medication developed over centuries of human experience have
the potential to improve modern medical approaches and practice.
Such a review, if done using a modern scientific approach and evalua-
tion, can find novel avenues for further investigation from the writings
and knowledge of pioneers in medicine. It also helps document the
course of medical sciences throughout history.

This study is a review of the opinions about stroke of Ibn Sina
(Avicenna), a foremost pioneer of neurology and cardiology. Ibn Sina's
definition of stroke and his diagnosis and suggestions for treatment
are summarized. His treatment approaches and definitions are compared
with current terminology and the pharmacological effects of herbal
medicines he suggested for stroke are considered. This review provides
an avenue to examine knowledge and treatment of stroke in the early
medieval period.
cribed by Ibn Sina (Avicenna) in the Canon of Medicine, Int J Cardiol
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2. Historical perspective

Ancient people were familiar with the manifestations of stroke.
A document found in the tomb of the vizier Weshptah, an official
of the 5th dynasty (2455 BC) in Egypt, describes stroke [15]. Also,
It has been described in records from the Middle East by Persians
and Assyrians as long as 2600 years ago [16]. The oldest scientific
documented definition of stroke in a medical manuscript dates back to
Hippocrates (460–370 BC) [17]. In the 4th century BC, the Alexandrian
anatomists Erasistratus and Herophilus designed animal studies to
simulate stroke [18]. Galen (129–200 AD) introduced four symptoms
of stroke (apoplexy): respiratory pattern (deep sleep), pulse changes
in response to the strength of attack, loss of consciousness, and changes
in speech [19]. In China, the relationship between stroke and seizure
was recognized in the 3rd century AD [20]. Paulus of Aegina classified
the symptoms of stroke in new ways [21]. In the Golden Age of Islam
(8th–12th century AD), Persian scholars such as Razi, al-Majusi and
Ibn Sina contributed to knowledge about stroke by experimentation
[8,11,22].

3. Ibn Sina

Ibn Sina (980–1032 AD) was a great influence on the progress
of medicine in early medieval times [23]. He was born in Afshaneh in
the northwest of ancient Persia. He became a physician when he was
only 16 years old. He also was an expert in astronomy, philosophy,
and many other branches of science. He wrote more than 400 books
and treaties about these sciences, especially on medicine. His Canon of
Medicine was in use as a medical text in Europe until the 17th century
AD [11].

Current investigations show that Ibn Sina was a pioneer in cardio-
vascular and neurological sciences. He described the Willis circle six
centuries before it was defined by Thomas Willis [14] and made
pioneering discoveries in atherosclerosis [24], pulsology [25], vasovagal
syncope [26], cardiovascular drugs [27], migraine [28], peripheral facial
palsy [29], tremor [30], and other areas of cardiology and neurology
[11,31]. Ibn Sina published two important books on cardiology: Kitab
al-Adviyat ul-Qalbiye (Book of Medication for Cardiovascular Diseases)
[32] and Resalat-e-Ragshenasi (Treatise on Pulsology) [33].

4. Stroke in Canon of Medicine

Ibn Sina's categorization of stroke (as the term of sekteh) [34,35] in
Canon of Medicine is described herein.

4.1. Definition and etiology

Ibn Sina cited two causes of stroke. The first one is a blockage of the
vessels in the brain and the second one is a blockage of the “mobile and
sensitive spirit” (affective spirit) of the brain [35,36]. As seen, the first
cause is very similar to current concepts, but the second can only be
described using the theories of humoral medicine. Persian traditional
medicine was based on four humors (khelt in Persian language) includ-
ing phlegm or balgham (with cold and wet qualities), blood or dam
(with hot andwet qualities), yellow bile or safra (with hot and dry qual-
ities) and black bile or sauda (with cold and dry qualities). Each humor is
a substance prepared fromdigestion and permutation of foodstuffs in GI.
According to the Canon, health is due to the balance of these humors and
the imbalance between them, excessive amount of each one and also
abnormal humors can lead to illness [37]. On the other hand, in tradition-
al Persianmedicine, the body contains three spirits (humors): the animal
spirit (heivani) in the heart, natural (tabiei) spirit in the liver, and affec-
tive (nafsani) spirit in the brain. Each has specific function in the body.
The affective spirit transfers directives from the brain via the nervous
system and could be likened to neurological pathways. The animal spirit
Please cite this article as: Zargaran A, et al, Management of stroke as des
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controls the digestive and respiratory organs via vessels that can be
likened to the circulatory system [38].

Ibn Sina also divided blockage of the vessels into two categories:
collapse and ischemia. He discussed blockage of the carotid arteries
and the resulting stroke, which is coincident with current medical
knowledge. He named the two vessels (carotid arteries) in the neck
the sobati arteries [35,36].

According to Ibn Sina, blocking agents can be derived from
blood or phlegm humors [35,36]. Fat and arthrosclerosis have a
phlegmatic base in traditional Persian medicine [24]. He said that
the risk of hypertension and bleeding in the brain increases as
blood humor increases and in persons with high blood humor nature.
It can be seen that Ibn Sina connected hemorrhagic stroke (blood
humor base) and atherosclerosis (phlegm humor base). Ibn Sina stated
that most people with wet and cold natures are more likely to experi-
ence stroke [35,36]. In humoral medicine, fat has a wet and cold nature
[38] and it can be said that people with excessive wet and cold natures
tend to be overweight [39] and are prone to stroke. He also categorized
stroke as severe to mild and believed that stroke usually resulted in
facial paralysis.

4.2. Clinical manifestations

Ibn Sina cited the following manifestations of stroke.

4.2.1. Asphyxia
Ibn Sina believed that blocked canals and vessels of the brain can

induce asphyxia. He stated that emboli or ischemia blocks the vessels
[35,36].

4.2.2. Hemiplegia
Ibn Sina agrees with Socrates that hemiplegia is a symptom

of stroke, but believed that sometimes bilateral paralysis can result
from stroke without affecting the limbs [35,36]. He said, “the
patient has no movement or respiration and seems to be dead,
but is not dead.” [35,36].

4.2.3. Other manifestations
Common symptoms include headache with jugular vein engorge-

ment, dizziness, vertigo, darkened vision, tremor, anxiety, weakness,
grinding teeth during sleep, and dark urine with particles are seen
[35,36].

4.3. Prognosis

Ibn Sina stated that the prognosis for patients without respiration
and swallowing reflex is poor. He thought that the prognosis for
patients with asphyxia and a swallowing reflex is somewhat better,
but not good and that patients with difficult respiration and normal
swallowing have a better prognosis. Ibn Sina agrees with Hippocrates
that the treatment of the stroke is very difficult and sometimes not
effective [35,36].

4.4. Differential diagnosis

Ibn Sina categorized the different causes and types of stroke in
Canon of Medicine.

4.4.1. Cold stroke
At times, thick materials such as severe cold can lead to constriction

of the brain and a type of stroke.

4.4.2. Coma
Patientswho experience stroke have irregular respiration, but patients

in a coma have normal respiration and will wake up.
cribed by Ibn Sina (Avicenna) in the Canon of Medicine, Int J Cardiol
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4.4.3. Subarachnoid hemorrhage
Ibn Sina cited Hippocrates in the Canon of Medicine as saying that a

patient who has a sudden severe headache after stroke will probably
die within seven days [35,36]. This description can be attributed to dis-
mal prognosis of subarachnoid hemorrhage. Subarachnoid hemorrhage
has a mortality rate of 50% to 60% at 30 days [40].

4.4.4. Trauma
Avicennamentioned that the symptoms of strokemaymanifest after

trauma [35,36].

4.5. Intervention

Medical intervention applied by Ibn Sina in the management
of stroke is mainly the use of herbal medicines administered orally,
nasally, topically and anally as an enema. In addition, Ibn Sina discussed
the severity of stroke and recommended non-pharmacological inter-
ventions such as venesection and dry or wet cupping on the lower
neck and upper back.

These procedures were most often applied to acute stroke. Ibn
Sina subsequently prescribed laxative enemas with potent medica-
ments, suppositories of herbal exudates, and potent purgative syrups
tomanage the disorder. Aromamedicamentswith CNS stimulant effects
Table 1
Stroke phases and related treatments in Canon of Medicine.

Stroke Type of remedy or intervention

Phase Dominant mechanism
according to Avicenna

Step I Step II

Acute The stroke is caused
by blood overcome

Venesection Enema (rose water,
whey and barley water)

Subacute Accompanied by high
phlegm concentration
or excessive
blood amount

Venesection Enema (potent drugs)
Suppositories (herbal exuda
Potent purgative syrups
(gum euphorbium)

Chronic May be accompanied by
gastrointestinal upset or
other internal organ
damage

Emesis Purgative agent (castor oil,
pellitory oil), electuaries
such as Al-shailtha,
Tiryaq or Baladhuri
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were applied nasally by Ibn Sina. These medicines were administered
as errhine or nasal drops [35,36].

For sub-acute or chronic strokes, Ibn Sina noted that oral and topical
applications of medicaments may be beneficial. The topical application
of herbal oils on the limbs was highly recommended for cerebral com-
plications. Oral application of multi-ingredient preparations in solid or
liquid forms, such as pills, decoctions, and gargles was also recommend-
ed.Massaging the feet in warm salty water and hot oils was also recom-
mended by Ibn Sina [35,36]. Table 1 shows the different stages of stroke
and corresponding treatments.

Ibn Sina recommended a number of nutritional approaches in addi-
tion to pharmacotherapy for stroke. Light and easily digestible foods
containing bread and figs (Ficus carica L.) were recommended. Patients
were recommended to refrain from drinking after ameal. Light exercise
and adequate sleep were also recommended for patients affected by
stroke.

Ibn Sina mentioned that fever may accompany stroke. He recom-
mended that the physician should wait for 72 h before breaking the
fever in order to ascertain its main cause [35,36].

In current pharmacology, the management of stroke is based on
thrombolysis, hemodynamic stability, anti-aggregants or anti-coagulants
and neuro-protection [41]. Accordingly, the present review also
researched the effects of these medicaments. Table 2 shows a com-
parison of the results.
Step III

Nasal application with aroma agents having
CNS stimulant activity:
Black hellebore flower (Helleborus niger L.)

tes)
Topical decoctions of following medicaments:
Dill seeds (Anethum graveolens L.),
marjoram leaves (Origanum majorana L.),
wormwood aerial parts (Artemisia herba-alba Asso),
citron leaves (Citrus medica L.), hyssop aerial parts (Hyssopus officinalis L.),
Shirazi thyme aerial parts (Zataria multiflora Boiss.),
pennyroyal leaves (Mentha pulegium L.)
Topical oil application:
Ferula persica seeds (Ferula persica Willd.) and
Prangos ferulacea seeds (Prangos ferulacea Lindl.)
Olive oil with sulfur (sulfurated olive oil)
Topical oil application:
Clove fruits (Syzygium aromaticum (L.) Merr. & L.M. Perry),
nutmeg fruits (Myristica fragrans Houtt.) and
Elettaria fruits (Elettaria cardamomum (L.) Maton)
Feet massaging:
(With warm salty water and appropriate oils)
Lilly flower oil (Syringa × persica L.)
Dill seed oil (Anethum graveolens L.)
Marjoram leaves (Origanum majorana L.),
chamomile flower oil (Matricaria chamomilla Blanco)
Errhine
Gargle (multi-ingredients)
Shirazi thyme aerial parts (Zataria multiflora Boiss.)
and pennyroyal leaves (Mentha pulegium L.) prepared in a honey oxymel.
Black pepper fruits (Piper nigrum L.), ginger root (Zingiber officinale Roscoe),
long pepper fruits (Piper longum L.) and Damask rose (Rosa damascenaMill.)
prepared in a kind of wine or in a decoction of hyssop
aerial parts (Hyssopus officinalis L.) and
mastic gum (Pistacia lentiscus L.).
Gargle (mono-ingredient)
Beet root (Beta vulgaris L.)
Loranthus fruits (Loranthus europaeus Jacq.)
Sumac fruits (Rhus coriaria L.)
Cupping procedure
(Dry or wet, on lower neck and upper back)

cribed by Ibn Sina (Avicenna) in the Canon of Medicine, Int J Cardiol
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Table 2
Medicinal plants mentioned in the Canon of Medicine for managing stroke.

Medicinal plant Common name Traditional name Part used Pharmacological effect Study type

Anethum graveolens L. Dill Shebet Seeds Antioxidant [42] In vitro
Artemisia herba-alba Asso Wormwood Afsanteen Aerial parts Antioxidant [43] In vitro
Beta vulgaris L. Beet Selgh Root Antioxidant [44] In vitro

Radical scavenging [45] In vitro
Citrus medica L. Citron Otroj Leaves Neuroprotective [46] In vitro
Elettaria cardamomum (L.) Maton Elettaria Hel Fruits Antioxidant [47] In vitro

Blood pressure lowering, fibrinolysis enhancing [48] Human study
Ferula persica Willd. Ferula Heltit Seeds Blood pressure lowering [49] In vivo
Helleborus niger L. Black hellebore Kharbagh-e-siah Flowers – –

Hyssopus officinalis L. Hyssop Zoofa Aerial parts Antioxidant [50] In vitro
Loranthus europaeus Jacq. Loranthus Debgh Fruits Antioxidant, neuroprotective [51] In vitro
Matricaria chamomilla Blanco Chamomile Baboonaj Flowers Neuroprotective [52] In vivo

Antioxidant [53] In vivo
Mentha pulegium L. Pennyroyal Foodanaj Leaves Antioxidant [54] In vitro
Myristica fragrans Houtt. Nutmeg Jows-e-booya Fruits Antioxidant [55] In vitro
Origanum majorana L. Marjoram Marzanjoosh Leaves Antioxidant [56] In vitro

Anti-platelet [57] In vitro
Neuroprotective [58] In vivo

Piper longum L. Long pepper Darfelfel Fruits Antioxidant [55] In vitro
Piper nigrum L. Black pepper Felfel-esiah Fruits Neuroprotective [59] In vivo

Antioxidant, Radical scavenging [60] In vivo
Pistacia lentiscus L. Mastic Mastaki Gum Antioxidant [61] In vivo

Neuroprotective [62] In vivo
Prangos ferulacea Lindl. Prangos Jawsheer Seeds Antioxidant [63] In vitro
Rhus coriaria L. Sumac Somagh Fruits Antioxidant, radical scavenging [64] In vitro
Rosa damascenaMill. Damask rose Vard-e-ahmar Flowers Antioxidant [65] In vivo

Neuroprotective [66] In vitro
Syringa × persica L. Lilly Zanbagh Flowers – –

Syzygium aromaticum L. Clove Gharanfol Fruits Antioxidant [67] In vitro
Zataria multiflora Boiss. Shirazi thyme Sa'atar Aerial parts Antioxidant [68,69] In vitro,

in vivo
Zingiber officinale Roscoe Ginger Zanjebeel Root Blood pressure lowering [70] In vivo

Antiplatelet [71] In vitro
Antioxidant [72] In vitro
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5. Discussion

Although some of Ibn Sina's explanations for the definition and
etiology of stroke are based only on humoral theories and cannot
be explained using current medical concepts, most of his descriptions
are very similar to modern definitions of stroke. It can be said that he
explained the definition and causes of stroke in the language of his
era. His discussion of the collapse of the brain and carotid arteries as
causes of stroke, his close description of hemorrhagic and ischemic
strokes, and the manifestations, prognosis, and differential diagnosis
of stroke align with current concepts. But Ibn Sina was a philosopher
as well as a physician and his major contribution to the progress of
medicine was his discipline in the descriptions of each part of the
Canon of Medicine. He categorized the subjects and compared his views
with those of other physicians.

Ibn Sina's suggestions for management of stroke show that most
of his suggested medicinal plants have documented pharmacological
effects to control stroke. Besides the potential pharmacological advan-
tages to managing stroke, some medicinal herbs have been proven
directly in stroke by recent investigation and clinical trials. A Japanese
diet that includes beet root and other vegetables was shown to reduce
the rate of mortality from stroke [73]. Investigation shows that citrus
fruit with inherent flavones can reduce the risk of ischemic stroke
[74–76]. The effect of chamomile as a neuroprotective agent was
studied in ischemic rats [52] and ginger has also been shown to reduce
the risk of stroke [77]. The effect of ginger on improving oxidative stress
and cognitive impairment following cerebral ischemia has also been
proven [78]. Tongyan spray, a Chinese formulation in which ginger is
themain ingredient, has shown a positive effect in post-stroke dysphagia
patients in a randomized clinical trial [79].

Ibn Sina was one of the most prominent scientists of his era and
the Canon of Medicine was a comprehensive encyclopedia of acquired
knowledge and documentation from physicians throughout history.
Please cite this article as: Zargaran A, et al, Management of stroke as des
(2013), http://dx.doi.org/10.1016/j.ijcard.2013.08.115
Examination of the information about stroke in the Canon of Medicine
reveals the state of human knowledge about stroke in the 10th century
AD.
References

[1] Sims NR, Muyderman H. Mitochondria, oxidative metabolism and cell death in
stroke. Biochim Biophys Acta 2010;1802(1):80–91.

[2] Cameron V. Best practices for stroke patient and family education in the acute care
setting: a literature review. Medsurg Nurs 2013;22(1):51–5 [64].

[3] Shahtaheri RA, Borhani Haghighi A, Safari A, Cruz-Flores S. Recombinant tissue plas-
minogen activator (rtPA) and stroke unit for acute ischaemic stroke in developing
countries, are they cost-effective? Int J Stroke 2012;7(7):E9.

[4] Borhani Haghighi A, Karimi AA, Amiri A, Ghaffarpasand F. Knowledge and attitude
towards stroke risk factors, warning symptoms and treatment in an Iranian population.
Med Princ Pract 2010;19(6):468–72.

[5] Borhani-Haghighi A, Safari R, Heydari ST, Soleimani F, Sharifian M, Yektaparast-
Kashkuli S. Hospital mortality associated with stroke in Southern Iran. Iran J Med
Sci 2013 [in press].

[6] Abolhassani H, Naseri M, Mahmoudzadeh S. A survey of complementary and
alternative medicine in Iran. Chin J Integr Med 2012;18(6):409–16.

[7] Zarshenas MM, Hosseinkhani A, Zargaran A, Kordafshari G, Mohagheghzadeh A.
Ophthalmic dosage forms in medieval Persia. Pharm Hist (Lond) 2013;43(1):6–8.

[8] Zargaran A, Zarshenas MM,Mehdizadeh A,Mohagheghzadeh A. Oxymel inmedieval
Persia. Pharm Hist (Lond) 2012;42(1):11–3.

[9] Ahmad S, Rehman S, Ahmad AM, et al. Khamiras, a natural cardiac tonic: an
overview. J Pharm Bioallied Sci 2010;2(2):93–9.

[10] Jackson WA. A short guide to humoral medicine. Trends Pharmacol Sci
2001;22(9):487–9.

[11] Zargaran A, Mehdizadeh A, Zarshenas MM, Mohagheghzadeh A. Avicenna (980–
1037 AD). J Neurol 2012;259(2):389–90.

[12] Zarshenas MM, Zargaran A, Abolhassanzadeh Z, Vessal K. Jorjani (1042–1137). J
Neurol 2012;259(12):2764–5.

[13] ZarshenasMM,Mehdizadeh A, Zargaran A,Mohagheghzadeh A. Rhazes (865–925 AD).
J Neurol 2012;259(5):1001–2.

[14] Karimi A, Zargaran A, Borhani-Haghighi A. Avicenna's description of Willis circle. Int
J Cardiol 2013;168:3041.

[15] York III GK, Steinberg DA. Chapter 3: neurology in ancient Egypt. Handb Clin Neurol
2010;95:29–36.

[16] Ashrafian H. Familial stroke 2700 years ago. Stroke 2010;41(4):e187.
cribed by Ibn Sina (Avicenna) in the Canon of Medicine, Int J Cardiol

http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0005
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0005
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0365
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0365
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0010
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0010
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0010
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0015
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0015
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0015
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0370
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0370
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0370
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0020
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0020
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0025
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0025
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0030
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0030
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0035
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0035
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0040
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0040
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0045
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0045
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0050
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0050
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0055
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0055
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0375
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0375
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0060
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0060
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0065
http://dx.doi.org/10.1016/j.ijcard.2013.08.115


5A. Zargaran et al. / International Journal of Cardiology xxx (2013) xxx–xxx
[17] Nilsen ML. A historical account of stroke and the evolution of nursing care for stroke
patients. J Neurosci Nurs 2010;42(1):19–27.

[18] O'Collins VE, Donnan GA, Howells DW. History of animal models of stroke. Int J Stroke
2011;6(1):77–8.

[19] Karenberg A. Reconstructing a doctrine: Galen on apoplexy. J Hist Neurosci
1994;3(2):85–101.

[20] Wang Y, Fan YC, Xie CL, Zheng GQ. History of post-stroke epilepsy in ancient China. J
Neurol 2011;258(8):1555–8.

[21] Karenberg A, Hort I. Medieval description and doctrines of stroke: preliminary
analysis of select sources. Part I: the struggles for terms and theories—Late Antiquity
and Early Middle Ages (300–800). J Hist Neurosci 1998;7(3):162–73.

[22] Zargaran A, Zarshenas MM, Ahmadi SA, Vessal K. Haly Abbas (949–982 AD). J Neurol
2013;260(8):2196–7.

[23] Nejabat M, Maleki B, Nimrouzi M, Mahbodi A, Salehi A. Avicenna and cataracts:
a new analysis of contributions to diagnosis and treatment from the canon. Iran
Red Crescent Med J 2012;14(5):265–70.

[24] Choopani R, MosaddeghM, Gir AA, Emtiazy M. Avicenna (Ibn Sina) aspect of athero-
sclerosis. Int J Cardiol 2012;156(3):330.

[25] Celik T. Time to remember Avicenna for his contribution to pulsology. Int J Cardiol
2010;144(3):446.

[26] Shoja MM, Tubbs RS, Loukas M, Khalili M, Alakbarli F, Cohen-Gadol AA. Vasovagal
syncope in the Canon of Avicenna: the first mention of carotid artery hypersensitivity.
Int J Cardiol 2009;134(3):297–301.

[27] Zargaran A, Zarshenas MM, Mehdizadeh A, Kordafshari G, Mohagheghzadeh A.
Avicenna's concept of cardiovascular drug targeting in Medicamenta Cordialia.
Res Hist Med 2013;2(1):11–4.

[28] Abokrysha N. Ibn Sina (Avicenna) on pathogenesis of migraine compared with the
recent theories. Headache 2009;49(6):923–7.

[29] Resende LA, Weber S. Peripheral facial palsy in the past: contributions from Avicenna,
Nicolaus Friedreich and Charles Bell. Arq Neuropsiquiatr 2008;66(3B):765–9.

[30] Zargaran A, Zarshenas MM, Mehdizadeh A, Mohagheghzadeh A. Management of
tremor in medieval Persia. J Hist Neurosci 2013;22(1):53–61.

[31] Turgut O,Manduz S, Tandogan I. Avicenna: messages from a great pioneer of ancient
medicine for modern cardiology. Int J Cardiol 2010;145(2):222.

[32] Faridi P, Zarshenas MM. Ibn Sina's book on drugs for cardiovascular diseases.
Int J Cardiol 2010;145(2):223.

[33] Zareshenas MM, Abolhassanzadeh Z, Faridi P, Mohagheghzadeh A. Ibn Sina's treaties
on pulsology. Int J Cardiol 2011;146(2):243–4.

[34] Nathan B. Avicenna on the causes and signs of stroke. J Stroke Cerebrovasc Dis
1992;2(2):85–6.

[35] Sharafkandi A. [Translator], The Persian translation of Qanoun fi al-Tibb (or the
Canon of Medicine). Tehran: Soroush Press; 1987.

[36] Ibn Sina AAH. In: al-Din IS, editor. Al-Qanon fi al-Tibb. Lebanon: Alamy Le-Al-
Matbooat Institute; 2005.

[37] Emtiazy M, Choopani R, Khodadoost M, Tansaz M, Nazem E. Atheroprotector
role of the spleen based on the teaching of Avicenna (Ibn Sina). Int J Cardiol
2013;167(1):26–8 [15].

[38] Naseri M. The review on Iranian traditional medicine. Tehran: Nashr Shahr; 2007
15–49.

[39] Darbandi S, Darbandi M, Mokarram P, et al. Effects of body electroacupuncture on
plasma leptin concentrations in obese and overweight people in Iran: a randomized
controlled trial. Altern Ther Health Med 2013;19(2):24–31.

[40] Kale SP, Edgell RC, Alshekhlee A, et al. Age-associated vasospasm in aneurysmal
subarachnoid hemorrhage. J Stroke Cerebrovasc Dis 2013;22(1):22–7.

[41] Divani AA, Zantek ND, Borhani-Haghighi A, Rao GH. Antiplatelet therapy: aspirin
resistance and all that jazz! Clin Appl Thromb Hemost 2013;19(1):5–18.

[42] Shyu YS, Lin JT, Chang YT, Chiang CJ, Yang DJ. Evaluation of antioxidant ability
of ethanolic extract from dill (Anethum graveolens L.) flower. Food Chem
2009;115(2):515–21.

[43] Mighria H, Hajlaouib H, Akrouta A, Najjaaa H, Neffati M. Antimicrobial and anti-
oxidant activities of Artemisia herba-alba essential oil cultivated in Tunisian arid
zone. C R Chim 2010;13(3):380–6.

[44] Pyo YH, Lee TC, Logendra L, Rosen RT. Antioxidant activity and phenolic compounds of
Swiss chard (Beta vulgaris subspecies cycla) extracts. Food Chem 2004;85(1):19–26.

[45] Pavlov A, Kovatcheva P, Tuneva D, Ilieva M, Bley T. Radical scavenging activity and
stability of betalains from Beta vulgaris hairy root culture in simulated conditions
of human gastrointestinal tract. Plant Foods Hum Nutr 2005;60(2):43–7.

[46] Hwang SL, Shih PH, Yen GC. Neuroprotective effects of citrus flavonoids. J Agric Food
Chem 2012;60(4):877–85.

[47] Singh G, Kiran S, Marimuthu P, Isidorov V, Vinogorova V. Antioxidant and antimicro-
bial activities of essential oil and various oleoresins of Elettaria cardamomum (seeds
and pods). J Sci Food Agric 2008;88(2):280–9.

[48] Verma SK, Jain V, Katewa SS. Blood pressure lowering, fibrinolysis enhancing
and antioxidant activities of cardamom (Elettaria cardamomum). Indian J Biochem
Biophys 2009;46(6):503–6.

[49] Ghanbari M, Khorasani MZ, Vakili A, Taherian AA, Sameni HR. Acute and chronic
effects of aqueous Ferula persica extract on blood pressure of normotensive rats. J
Koomesh 2012;14(1):104–8.

[50] Fernández-López J, Sevilla L, Sayas-Barberá E, Navarro C, Marín F, Pérez-Alvarez JA.
Evaluation of the antioxidant potential of hyssop (Hyssopus officinalis L.) and
Please cite this article as: Zargaran A, et al, Management of stroke as des
(2013), http://dx.doi.org/10.1016/j.ijcard.2013.08.115
rosemary (Rosmarinus officinalis L.) extracts in cooked pork meat. J Food Sci
2003;68(2):660–4.

[51] Katsarou A, Rhizopoulou S, Kefalas P. Antioxidant potential of the aerial tissues of the
mistletoe Loranthus europaeus Jacq. Rec Nat Prod 2012;6(4):394–7.

[52] Chandrashekhar VM, Ranpariya VL, Ganapaty S, Parashar A, Muchandi AA.
Neuroprotective activity ofMatricaria recutita Linn against global model of ischemia
in rats. J Ethnopharmacol 2010;127(3):645–51.

[53] Cemek M, Kağa S, Simşek N, Büyükokuroğlu ME, Konuk M. Antihyperglycemic and
antioxidative potential of Matricaria chamomilla L. in streptozotocin-induced diabetic
rats. J Natl Med 2008;62(3):284–93.

[54] El-Ghorab AH. The chemical composition of the Mentha pulegium L. essential
oil from Egypt and its antioxidant activity. J Essent Oil Bear Plants
2006;9(2):183–95.

[55] Chatterjeea S, Niaza Z, Gautama S, Adhikarib S, Variyara PS, Sharmaa A. Antioxidant
activity of some phenolic constituents from green pepper (Piper nigrum L.) and fresh
nutmeg mace (Myristica fragrans). Food Chem 2007;101(2):515–23.

[56] Jin Jun W, Kyung Han B, Won Yu K, Sung Kim M, Yon Cho H. Antioxidant effects of
Origanummajorana L. on superoxide anion radicals. Food Chem 2001;75(4):439–44.

[57] Yazdanparast R, Shahriyary L. Comparative effects of Artemisia dracunculus, Satureja
hortensis and Origanummajorana on inhibition of blood platelet adhesion, aggregation
and secretion. Vascul Pharmacol 2008;48(1):32–7.

[58] Raafat KM, Jassar H, Aboul-Ela M, El-Lakany A. Protective effects of Origanum
majorana L. against neurodegeneration: fingerprinting, isolation and in vivo glycine
receptors behavioral model. Int J Phytomed 2013;5(1). http://dx.doi.org/10.5138/
ijpm.v5i1.996.

[59] Subramanian U, Poongavanam S, Vanisree AJ. Studies on the neuroprotective role
of Piper longum in C6 glioma induced rats. Invest New Drugs 2010;28(5):615–23.

[60] Gülçin İ. The antioxidant and radical scavenging activities of black pepper
(Piper nigrum) seeds. Int J Food Sci Nutr 2005;56(7):491–9.

[61] Gardeli C, Vassiliki P, Athanasios M, Kibouris T, Komaitis M. Essential oil composition
of Pistacia lentiscus L. and Myrtus communis L.: evaluation of antioxidant capacity of
methanolic extracts. Food Chem 2008;107(3):1120–30.

[62] Mansouri SMT, Naghizadeh B, Hosseinzadeh H. The effect of Pistacia vera L. gum
extract on oxidative damage during experimental cerebral ischemia–reperfusion
in rats. Iran Biomed J 2005;9(4):181–5.

[63] Çoruh N, Celep AG, Özgökçe F. Antioxidant properties of Prangos ferulacea (L.) Lindl.,
Chaerophyllum macropodum Boiss. and Heracleum persicum Desf. from Apiaceae
family used as food in Eastern Anatolia and their inhibitory effects on glutathione-
S-transferase. Food Chem 2007;100(3):1237–42.

[64] Bozan B, Kosar M, Tunalier Z, Ozturk N. Antioxidant and free radical scavenging
activities of Rhus coriaria and Cinnamomum cassia extracts. Acta Aliment
2003;32(1):53–61.

[65] Achuthan CR, Babu BH, Padikkala J. Antioxidant and hepatoprotective effects of
Rosa damascena. Pharm Biol 2003;41(5):357–61.

[66] Senol FS, Orhan I, Kürkçüoğlu M, et al. An in vitro approach to neuroprotective
activity of Rosa damascenaMill., a medieval age traditional medicine used formemory
enhancement. Planta Med 2013;77(12):163–4.

[67] Abdel-Wahhab MA, Aly SE. Antioxidant property of Nigella sativa (black cumin)
and Syzygium aromaticum (clove) in rats during aflatoxicosis. J Appl Toxicol
2005;25(3):218–23.

[68] Sharififar F, MoshafiMH,Mansouri SH, KhodashenasM, Khoshnoodi M. In vitro eval-
uation of antibacterial and antioxidant activities of the essential oil and methanol
extract of endemic Zataria multiflora Boiss. Food Control 2007;18(7):800–5.

[69] Sharififar F, Derakhshanfar A, Dehghan-Nudeh G, et al. In vivo antioxidant activity of
Zataria multiflora Boiss essential oil. Pak J Pharm Sci 2011;24(2):221–5.

[70] Ghayur MN, Gilani AH. Ginger lowers blood pressure through blockade of voltage-
dependent calcium channels. J Cardiovasc Pharmacol 2005;45(1):74–80.

[71] Guh JH, Ko FN, Jong TT, Teng CM. Antiplatelet effect of gingerol isolated from
Zingiber officinale. J Pharm Pharmacol 1995;47(4):329–32.

[72] Stoilova I, Krastanov A, Stoyanova A, Denev P, Gargova S. Antioxidant activity of a
ginger extract (Zingiber officinale). Food Chem 2007;102(3):764–70.

[73] Tuekpe MK, Todoriki H, Sasaki S, Zheng KC, Ariizumi M. Potassium excretion in
healthy Japanese women was increased by a dietary intervention utilizing home-
parcel delivery of Okinawan vegetables. Hypertens Res 2006;29(6):389–96.

[74] Cassidy A, Rimm EB, O'Reilly EJ, et al. Dietary flavonoids and risk of stroke inwomen.
Stroke 2012;43(4):946–51.

[75] Mizrahi A, Knekt P, Montonen J, LaaksonenMA, HeliövaaraM, Järvinen R. Plant foods
and the risk of cerebrovascular diseases: a potential protection of fruit consumption.
Br J Nutr 2009;102(7):1075–83.

[76] Yamada T, Hayasaka S, Shibata Y, et al. Frequency of citrus fruit intake is associated
with the incidence of cardiovascular disease: the Jichi Medical School cohort study. J
Epidemiol 2011;21(3):169–75.

[77] Chang TT, Chen KC, Chang KW, et al. In silico pharmacology suggests ginger extracts
may reduce stroke risks. Mol Biosyst 2011;7(9):2702–10.

[78] Jittiwat J, Wattanathorn J. Ginger pharmacopuncture improves cognitive impair-
ment and oxidative stress following cerebral ischemia. J Acupunct Meridian Stud
2012;5(6):295–300.

[79] Feng XG, Hao WJ, Ding Z, Sui Q, Guo H, Fu J. Clinical study on tongyan spray for
post-stroke dysphagia patients: a randomized controlled trial. Chin J Integr
Med 2012;18(5):345–9.
cribed by Ibn Sina (Avicenna) in the Canon of Medicine, Int J Cardiol

http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0070
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0070
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0075
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0075
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0080
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0080
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0085
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0085
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0090
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0090
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0090
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0380
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0380
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0095
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0095
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0095
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0100
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0100
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0105
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0105
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0110
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0110
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0110
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0115
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0115
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0115
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0120
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0120
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0125
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0125
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0130
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0130
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0135
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0135
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0140
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0140
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0145
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0145
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0150
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0150
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0160
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0160
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0385
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0385
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0385
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0165
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0165
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0170
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0170
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0170
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0175
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0175
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0180
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0180
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0185
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0185
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0185
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0390
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0390
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0390
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0195
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0195
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0200
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0200
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0200
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0205
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0205
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0210
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0210
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0210
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0215
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0215
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0215
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0220
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0220
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0220
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0225
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0225
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0225
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0225
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0230
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0230
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0235
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0235
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0235
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0240
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0240
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0240
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0245
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0245
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0245
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0395
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0395
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0395
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0255
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0255
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0260
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0260
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0260
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0265
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0265
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0270
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0270
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0275
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0275
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0275
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0280
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0280
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0280
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0405
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0405
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0405
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0405
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0285
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0285
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0285
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0290
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0290
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0295
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0295
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0295
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0300
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0300
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0300
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0305
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0305
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0305
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0310
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0310
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0315
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0315
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0320
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0320
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0325
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0325
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0330
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0330
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0330
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0335
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0335
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0340
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0340
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0340
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0345
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0345
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0345
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0350
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0350
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0355
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0355
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0355
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0360
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0360
http://refhub.elsevier.com/S0167-5273(13)01698-7/rf0360
http://dx.doi.org/10.1016/j.ijcard.2013.08.115

	Management of stroke as described by Ibn Sina (Avicenna) in the Canon of Medicine
	1. Introduction
	2. Historical perspective
	3. Ibn Sina
	4. Stroke in Canon of Medicine
	4.1. Definition and etiology
	4.2. Clinical manifestations
	4.2.1. Asphyxia
	4.2.2. Hemiplegia
	4.2.3. Other manifestations

	4.3. Prognosis
	4.4. Differential diagnosis
	4.4.1. Cold stroke
	4.4.2. Coma
	4.4.3. Subarachnoid hemorrhage
	4.4.4. Trauma

	4.5. Intervention

	5. Discussion
	References


