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Abstract A historical approach could help in the detection
of some viewpoints that cannot be paid attention to or
signified by a purely medical one. In this text, the important
points of Ibn Sina’s (Avicenna) treatise on head injuries
have been introduced in light of neurosurgery. The most
detailed chapter regarding head injuries in Canon, under the
title of “Fracture of the Skull,” presents rather detailed
knowledge concerning skull fractures and their surgical
treatments in the eleventh century and the medical
paradigm of that era. Ibn Sina provided extremely system-
atic knowledge on head traumas along with both his
observations and experiences and citations from the
writings of the ancient physicians, Galen and Paul of

Aegina. Regarding the treatment of skull fractures, Ibn Sina
is a real successor of Galen and Paul of Aegina.
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Introduction

In neurosurgery practice, head injuries have been
frequently encountered and are one of the most
important health issues, which might require surgical
intervention, since humans came into being. Trepana-
tion is the oldest well-known neurosurgical process and
dates back to the Neolithic period (about 7000 BC to
3000 BC) [25], and the oldest known written document of
head injuries is the Edwin Smith Papyrus [23]. This
treatise, which is from seventeenth BC, consists of 48
cases, 27 of which concern head traumas related with
deep scalp wounds exposing the skull and skull fractures.
The writings of Hippocrates (460–370 BC), De Capitis
Vulneribus, contained the first recorded descriptions of
trepanation and the instruments and methods used [25].
Galen of Pergamon (129–200 AD) was the most important
medical writer of antiquity [19]. He was the first neurosur-
geon in the arena of sports as well [6, 19]. Galen’s writings
served as the basis of knowledge regarding the nervous
system [19]. Galen wrote a commentary on De Capitis
Vulneribus, which is not extant but cited in other treatises
and in Arabic sources [9]. Galen mentioned Hippocratic
treatise De Capitis Vulneribus in his three works: De
methodo medendi libri, In Hippocratis librum de officina
medici commentarii, and In Hippocratis librum primum
epidemiarum [20]. Paul of Aegina (625–690 AD) developed
many instruments for cranial surgery [10], and he enlight-
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ened and influenced the Eastern World in the treatment of
cranial fractures by his classic work, Epitome (The Seven
Books of Paul of Aegina) [2]. Haly Abbas, the predecessor of
Avicenna, wrote a chapter regarding skull fractures and their
surgical treatment in his main work, Kâmil al-Sinâa
al-Tıbbiya (The Royal Book) [4]. In Córdoba, Albucasis
(936–1013), almost contemporary of Avicenna, wrote a
detailed chapter on skull fractures and described the methods
of surgical treatment in his important treatise Al-Tasrif
(Medical Vade mecum) with illustrations of surgical instru-
ments used by himself [3, 5].

Ibn Sina and Al-Qanun Fi Al-Tibb (The Canon
of Medicine)

Ibn Sina (Bukhara 980–Hamadan 1037; Fig. 1), known as
Avicenna in Western World, memorized Holy Quran at the
age of 10, and, at 14 years of age, with his intellect and
strong memory skills, he outperformed his teachers in
accumulating knowledge. Some authors emphasized that, at
16, there were physicians working alongside him. Ibn Sina,
who has been respected because, when he was 18, he cured

Noah II, the ruler of Samanids, is considered among the
most famous and accountable scholars of his era in the
fields of Quran, philosophy, mathematics, astronomy,
geology, medicine, physics, chemistry, literature, et cetera.
After the death of Noah II, the ruler of Samanids, he went
to Khwarizm and got acquainted with Al-Bairuni. After he
had left Khwarizm, he traveled to Gorgan, Qazvin, and
Hamadan. During this period, he not only worked as a
physician but also served as vizier for Shams Al-Dawlah in
Hamadan. Sometimes, he was put in a dungeon, and
sometimes he escaped from a city to another one in order to
be free from malicious gossipers and generally persecutions
[18, 21].

The Canon may be considered the best one, which
attempted to coordinate systematically all medical doctrines
of Hippocrates and Galen with the biological concepts of
Aristotle [8]. The Canon is both epitome and the
summation of Greco–Arabian medicine. What Galen did
for Romans, Ibn Sina accomplished for the Moslems [21].
The Canon of Ibn Sina is divided into five large books.
Each book is divided into treatises (fen), each of which in its
turn is subdivided into chapters and sections systematically
[8]. The Canon of Ibn Sina consists of approximately a
million words and is the most influential textbook ever
written; for six centuries, it dominated the medical schools of
Asia and Europe. The Canon was translated into Latin by
Gerard of Cremona (1114–1187) for the first time in the
twelfth century. A Latin version of Canon was published in
Milan in 1473 (Figs. 2 and 3). A Hebrew version appeared
in Naples in 1491 (Fig. 4) and an Arabic edition of Canon in
Rome in 1593 (Fig. 5) [18]. It is regarded as a law in its
field, and the enquiry into Canon is regarded as sacrilege
[21]. The medical approach of Ibn Sina is based on the
humoral doctrine of Hippocrates, which remained as a
medical paradigm dominating Eastern and Western worlds
for more than 2,000 years.

The chapters related to head injuries in the Canon
of Medicine

The first chapter of Canon regarding head injuries is
entitled as “Head Fractures, Laceration of Scalp, et cetera
[12, 15].” In this chapter, Ibn Sina classifies the head
fractures into four categories with regard to the split in the
bone: (1) fracture of the bone, (2) contusion of the bone, (3)
fracture extending to the slender skin of the head, (4)
fracture which is not smooth or forming a curvature.
According to Ibn Sina, this curvature may sometimes be
in the form of a mushroom, which is called “mushroom
type,” and pericranium will protrude and is swollen. In this
chapter, he emphasized that inflammation would spread
from the fracture and wound in the head to the waterFig. 1 A portrait of Avicenna (980–1037)
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membrane of brain [meningitis?]. He said that patient’s
condition was more serious than ever when a cut reached
the brain and the ventricles:

When the cut reaches the edge of this membrane but
not to the ventricles of the brain, this condition is
healthier [than ever] and there is hope for recovery.
When the cut reaches the brain tissue, fever and
vomiting of bile occur and very few people recover
from this condition. The cut in the ventricles in frontal
brain is the best of all. If you immediately help and stick
both sides to each other, there is hope [for recovery].
When the cut is in the ventricles of the posterior, the
treatment [of this condition] is more difficult, and if the
cut is in the middle ventricles of the brain, it is the worst
of all and it is difficult for the patient to regain his
natural self, except if the fracture—the cut—is very
small and treatment is begun immediately [12, 15].

Ibn Sina suggests preventing the swelling with drugs as the
treatment. He underlines that there are two different treatment
approaches of physicians to this subject. Those in the first
group prefer relieving pain and tranquilizing the patient, while
the physicians in the second group prefer using drugs that
would dry the cut. Ibn Sina says “after cutting off the fracture
and removing the broken [pieces], smearing vinegar and
honey on the head” is useful for treatment.

The second chapter devoted to head injuries, entitled as
“Fracture of the Head,” consists of scalp lacerations,
ceasing the bleeding, wounds, and drugs to be used in
treatment of swelling resulting from contusion [13, 16].

The most detailed chapter regarding head injuries in
Canon was presented under the title of “Fracture of the
Skull” (Figs. 6 and 7) [7, 14, 17]:

Sometimes skull may be fractured, but the scalp may
not be lacerated, just swollen. In such a case, if you

Fig. 3 Frontispiece of Latin edition of the Canon published in 1595
by Junta Press of Venice [22] (from: Tamani G (1988) Il Canon
Medicinae di Avicenna Nella Tradizione Ebraica: le Miniature del
Manoscritto 2197 della Biblioteca Universitaria di Bologna. Editoriale
Programme, Padova, p 21 [22])

Fig. 2 Frontispiece of Latin edition of the Canon which was printed
by Junta Press in 1544 in Venice [22] (from: Tamani G (1988) Il
Canon Medicinae di Avicenna Nella Tradizione Ebraica: le Miniature
del Manoscritto 2197 della Biblioteca Universitaria di Bologna.
Editoriale Programme, Padova, p 14 [22])
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attempt to treat the swollen area and neglect the
treatment of fracture, fractured bone may decay
underneath. Before the swelling resulting from the
fracture recovers and even after it recovers, dangerous
implications may arise, e.g. fever, trembling, uncon-
sciousness et cetera. Then, when the skull is fractured,
you should not only treat the swelling, but also tear
open the scalp so that you can observe and cure the
fracture. You can often detect the fractured area by the
help of the patient. The patient puts his hand on
the fractured area and points out the aching area. If
you observe any implications of a fracture on the
skull, leave the wound and swelling as they are, and
start treating the fracture. Lift the scalp so that
purulent matter and fester do not accumulate in one
place. This precautionary measure is necessary not only
for the fractures of the head but also for all fractures of
the body. Under no circumstances, should you spare an

area where purulence and fester can accumulate and
remain, except when you are sure that swelling does not
increase but gradually reduces [7, 14, 17].

Ibn Sina, in the beginning of the text, brings into
attention that the physician should examine a patient very
carefully while evaluating skull fractures; if not, he would
make a mistake. Therefore, he details what the physicians
should do. He also emphasizes the importance of taking the
story of the patient as well as the importance of
examination. According to him, knowing the cause of the
fracture, examining the condition of the scalp, and
observing symptoms in skull fractures such as stroke,
confusion, loss of voice, and implications are really
important factors in evaluating the patient’s condition with
a skull fracture [7, 14, 17].

Fig. 5 Frontispiece of Arabic edition of Canon printed in Roma in
1593 [22] (from: Tamani G (1988) Il Canon Medicinae di Avicenna
Nella Tradizione Ebraica: le Miniature del Manoscritto 2197 della
Biblioteca Universitaria di Bologna. Editoriale Programme, Padova, p
48 [22])

Fig. 4 A page from Hebrew edition of Canon published in Naples in
1491–1492 [22] (from: Tamani G (1988) Il Canon Medicinae di
Avicenna Nella Tradizione Ebraica: le Miniature del Manoscritto 2197
della Biblioteca Universitaria di Bologna. Editoriale Programme,
Padova, p 61 [22])
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Ibn Sina describes a special type of skull fracture,
“capillary,” quoting from Hippocrates and Paul of Aegina,
without any reference to their names:

Sometimes there may be a fracture in the skull but we
cannot consider it a fracture. A split of hair-thin may
be seen in that part of the skull, but it may not have
reached the lower layer of the bone and have
remained superficial. This may not even be visible
in some cases. This kind of injury is not essentially a
fracture, and it is the easiest one of the fractures to
treat and you should be less worried than in any other
condition. In this case, you will scrape the bone. If
this split of hair-thin, which is on the upper layer of
the bone, is not well visible, pour the black colored
fluid onto it to make it appear. Then, scrape and clear
it up until no trace is left [7, 14, 17].

Ibn Sina emphasizes the importance of cleaning the
fracture area for not only skull fractures but also all fractures

of the body. He recommends removing the dirt from the
bone when skull is cracked and the split reaches down to the
lowest layer of the cranium. Ibn Sina says that, after
examining the cover of the brain [dura mater], if it is in its
normal state, there will be less damage and, if it has lost its
normal state, there will be great danger. In conditions
involving cracks in the skull, Ibn Sina claims that it usually
recovers by binding and bandaging; thus, he recommends
bringing together two sides of the wound gap and suturing
when required, dressing the wound with medications, and
making the patient rest and keep still [7, 14, 17].

Ibn Sina provides the treatment principles of comminut-
ed skull fractures and describes the healing process of the
bones of the skull bones, which, he believes, affects the
treatment process.

Do not have the idea of removing the fractured bone
in each kind of fissure or fracture of the skull, which

Fig. 7 The beginning page of the Canon for skull fracture in
Hamidiye 1015 manuscript, fo 527 b [in Ottoman Turkish] [17]

Fig. 6 The beginning page of skull fracture in Liber Canonis printed in
Venice in 1507, fo.r. 466 [7] (from: Avicenna (1964) Liber Canonis.
Georg Olms Verlagsbuchhandlung, Hildesheim, f°. r. 466 [7])
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is impossible anywhere, anyway, but, do not forget
our advice on general fracture and its treatment and
execute it. Rarely is it seen that the bone is taken out
from someone’s fractured head, and the scalp and
flesh have covered the fracture area and the patient
has survived. When a part of the skull is fractured in
bits and pieces, you should know that the bones of the
skull are different from the other bones [of the body]
and so, the treatment [principles] of the fractures of
the skull differs from that of other fractures [in body]
as well. If the skull is fractured, nature cannot place a
strong and rigid patch on the fracture as it does on
other bones. The patch of the skull is weak and a less
enduring one. Both for this reason and to prevent pus
and dirt of the wound from penetrating the fracture
and when you have diagnosed that the fracture is a
complete one, remove the fractured bone and if the
fracture is not complete and holds on a side, cut the
fracture and do not occupy yourself with its fusion
[7, 14, 17].

Regarding the timing of the treatment of a skull fracture,
Ibn Sina suggests not to delay the treatment more than
7 days in summer and more than 10 days in winter [7, 14,
17]. Ibn Sina explains why skull fractures should be treated
by cutting and removing the fractured bone of the skull in
his own words:

Why do I insist on the treatment of a skull fracture
and say that seeing the bone bare and cutting and
removing the fractured bone are necessary? Because:

1. If the fractured bone is not of the skull, but of another
organ other than the skull, bandage it to stop harmful
matters from penetrating the fracture—which I explained.
This folded bandaging is not possible on the head.

2. In treatment of bone fractures of the organs other than the
skull, a certain amount of bone needs to be cut and elevated
to have pus and watery filth drain out of the fracture easily
and if there is pus in the bone, we still need to cut the bone
so that this pus and filth—as I pointed out before—do
not combine with bone marrow and make trouble.

If fractures in other bones are like this, why should not
we take the same measures in fractures of the skull? In
fractures of the bones other than those of the skull, tying,
bandaging, wrapping a splint et cetera protect them from
adaptation of bad matters, but this is impossible in the
skull, so we should be more protective in skull fractures.
As required and as much as possible, cutting, elevating,
and cutting the scalp and flesh over the fractured bone
should be performed on the exposed fracture and the
fractured skull should not be fused unless you are sure of
bad signs will not develop [7, 14, 17].

For surgical intervention, he first recommends estimating
and determining the most appropriate area where pus and
filth will collect and which will be cut easily, away from the
nerves. According to Ibn Sina, if the physician has
determined an indication for elevation of the bone, he should
do so immediately before inflammation develops. Bone
pressure on the dura mater or bone piercing of the dura
mater, of modern times, are the indications for “the cut and
removal of the bone” in skull fractures. In his own words:

If you realize that cutting and extracting a part of the
bone is required, immediately start working and do
not wait for pus and filth to appear. If you think of
waiting for sufficient pus accumulation and then
cutting the bone, this is possible in some cases and
does no harm. But, if the thin sheet—the main sheet
that covers the brain—has been under pressure
because of the skull fracture or if something has
penetrated it, immediately and without hesitation, you
should begin to take it out. Even when the smallest
piece of bone penetrates this main sheet, not even
piercing it, swelling and spasm appear very fast and
brain stroke of patient is possible, and when stroke
emerges, you should take the piercing bone out, under
this condition: very swiftly and without hesitation.
Normal sense of the brain may recover, but if this
piece has pierced the main sheet, the deed is more
difficult and needs to be done more swiftly. When the
skull has been fractured and the sheet covering the
brain has been visible, and this sheet is swollen—it is
called ‘mushroom’—treatment should be started
immediately without any breaks. If you have to delay
the treatment, it should not be delayed more than two
or three days and usually treatment is required in the
second, you must have learned the treatment of such
cases earlier [7, 14, 17].

On technical details of the operation, Ibn Sina
suggests that the operation should be performed with
very thin saws and declares that touching the cover of
the brain with a drill and saws will be dangerous. While
he is describing the operation, he refers to “the ancient”
and says that he agrees with them. After he defines the
shaving of the hair of the patient, the most convenient
position of the patient for the surgeon, and the scalp
incisions, he tells us how to cope with bleeding which
may be confronted. The statement of “put cotton or
wool into patient’s ear so that he will not be tired of the
noise of the saw and not be injured” shows us his
ethical perceptions. If the bone, which will be cut, is
soft or weak, he suggests cutting it with thin saws
without inflicting any damage to the membrane and the
intact tissues of the brain. If the bone is tough and
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strong, he describes the removal procedure as drilling
holes side by side using a special drill with a projection
on the thinner tip, which will prevent damage to the
membrane of the brain. After quotations from Galen
regarding safe surgical techniques and amount of bone
which will be cut, Ibn Sina explains the method of
dressing the wound after the operation. He uses rose oil
and vinegar. He suggests not bandaging tightly and
recommends the use of drugs that will bond the flesh
(granulation tissue) [7, 14, 17].

After the operation, using a quotation from Paul of
Aegina, Ibn Sina mentions a complication, in which the
membrane may swell and the swollen membrane may rise
above the skull as far as the scalp [cerebral edema?], and
tries to determine the causes of this complication. In order to
reduce swelling, Ibn Sina suggests drawing blood, using
anti-inflammatory drugs, and, if they prove useless, inducing
diarrhea in the patient as treatment methods [7, 14, 17]. In
suggesting diarrhea, Ibn Sina refers to Hippocrates as:
“Hippocrates approves making the patient have diarrhea
[14, 17].” Ibn Sina says that darkening of the membrane of
the brain [Cl.Perfringens?], if not caused by drugs, is an
indicator of a bad condition and, if other bad symptoms
appear, he says the treatment should be abandoned, quoting
Paul of Aegina [7, 14, 17]. Ibn Sina finishes this chapter
with quotations from Paul of Aegina and Galen, explaining
good prognosis of patients who underwent surgery because
of skull fractures:

Paul of Aegina continues his orations and commands: “I
saw someone whose head was fractured. They had
removed all the broken bones from his head; one year
later, the man completely recovered.” This situation,
which Paul of Aegina has commanded, probably occurred
when an arrow had hit his head and fractured the
uppermost part of the head and was not fixed in the bone
and came obliquely to the bone so that it did no harm to the
membrane and membrane was saved from being ruined.

Galen commands: “Someone was brought to me. The
uppermost bone had been fractured, and at the same
time, the temporal bone was fractured, as well. I
never touched the temporal bone; I cut only a part of
the damaged bone section. That was sufficient, and
the man recovered” [7, 14, 17].

Discussion

Ibn Sina described skull fractures as linear (including
capillary type), comminuted, and depressed fractures [7,
14, 17], resembling contemporary skull fracture classifi-
cation, but they were different from Hippocrates’ and Paul
of Aegina’s classifications [2, 11]. In De Capitis

Vulneribus, Hippocrates classified skull fractures as
fissured, contused, depressed, dinted, and countercoup
fractures [11]. In Epitome, Paul of Aegina classified the
skull fractures into six types: a fissure, an incision, an
expression, a depression, an arched fracture, and, in
infants, dent [2, 10]. He also mentioned the capillary
fracture, which would be included in this classification
[2]. Hippocrates believed that fissured, dinted, and con-
tused types of skull fractures required trepanation since
these types of fractures would be followed by serious
consequences, such as inflammation, extravasation of blood,
and the effusion of matter [24]. While Avicenna was
repeating preventive trepanation idea in linear fractures in
agreement with his predecessors, Hippocrates and Galen, he
interrogated this idea by writing “If you do not worry about
leaking of the pus and watery blood inside, cutting the bone
will not be required.” This approach may be considered a
conservative treatment choice in skull fractures in Canon.
Interestingly, Hippocrates was against trepanation in cases of
depressed skull fractures and offered to wait until granulation
tissue grew and lifted the depressed bone [20, 24]. Contrary
to this approach, Galen and Paul offered trepanation and
wound exploration and removal of bony fragments as the
treatment for such injuries, once the danger of injury to the
meninges from free bone fragments was detected [2, 20]. In
accordance with Galen and Paul, Ibn Sina suggested
elevating the bone immediately in depressed cranial frac-
tures. In order to elevate the bone, the main indications
determined by Ibn Sina were (1) if the dura mater was under
pressure because of the skull fracture or something penetrat-
ed the dura mater, (2) if the skull was fractured and the dura
mater appeared and was swollen, (3) when the skull bone
was fractured completely or the fracture was not complete
and held onto a side since the patch of the skull was weak [7,
14, 17]. In the first and second indications, Ibn Sina pointed
out emergency operation indications in skull fractures in fact
[1]. Ibn Sina considered the bone pressure on the brain and
penetration of the bone into the brain due to a skull fracture
and symptoms such as spasm and brain stroke, which were
associated with these conditions, as surgical indications [7,
14, 17]. This approach may be considered an early attempt to
evaluate the neurologic status in skull fractures [1], which
appeared as “the concept of function” in France with Jean
Lois Petit (1674–1750) and Henri Francois Le Dran (1685–
1770) [19]. Both the explanation of a safeguarding surgical
technique and the amount of bone to be cut out were also
found as quotations from Galen in the Canon of Medicine.

Avicenna’s operation technique quoted from Ancients was
from the Epitome of Paul of Aegina, who was another
milestone in the history of neurosurgery, indeed [2]. Avicenna
quoted Paul in operation technique, dressing the wound after
the operation, describing a complication following the
operation, and following up the patient [2, 7, 14, 17]. In
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order to reveal a capillary fracture, using black liquid medicine
and scraping the bone were the methods barrowed from
Hippocrates [11], without ever citing his name by Paul of
Aegina and Ibn Sina in Epitome and Canon [2, 7, 14, 17].

Ibn Sina transferred what Galen and Paul said on skull
fractures to other generations and thus prevented this
information from being lost, thereby serving to these Great
Masters, whom he deeply respected. The language used by
Ibn Sina when he cited his predecessors is really interest-
ing. While transferring the words of physicians, who
preceded him, he speaks as: “Galen commands,” “Paul
commands,” and, when he agrees with their ideas, he
behaves modestly by saying “I say.” This is really
important in showing the modesty and respect of one who
came to be renowned as the Prince of Physicians to his old
masters [1].

Conclusion

Chapters in Canon on head injuries, especially on “Fracture
of the Skull,” present rather detailed knowledge concerning
skull fractures and their surgical treatments in the eleventh
century and the medical paradigm of that era. Ibn Sina
provided highly systematic knowledge on head traumas along
with both his observations and experiences and citations from
the writings of the Ancient physicians, Galen and Paul of
Aegina. Regarding the treatment of skull fractures, Ibn Sina
is a real successor of Galen and Paul of Aegina.

Although many books written on head traumas present
the comments based on Hippocrates’ De Capitis Vulneribus
and some similarities are seen in some sections of skull
fractures of Canon, Ibn Sina cited Hippocrates once and
only with respect to medical treatment, not surgical, which
is really striking.

Medicine did not exist until Hippocrates invented it.
When he died, Galen revived it.
It was blind; Huneyn bin Ishak gave it eyes. Al-Razi

bestowed on it coherence.
And Ibn Sina made it a whole and hale (al-Juzcani,

eleventh century).
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Comments

Raimund Firsching, Magdeburg, Germany
This historical vignette of Avicenna and his contribution to

neurotrauma presented by Aciduman and collaborators is of great
help for several reasons. Arabic literature has not received the
attention it deserves until now, mostly because of the obstacle of
translation. The canon by Avicenna gives evidence of a high standard
of medicine in the eleventh century after Christ, which at the epitome
of Greco–Arabian science reflects the best knowledge available on the
subject of head injury at the time. It contains detailed recommenda-
tions on what to do with scalp wounds, fractures, lesions of the dura,

and intracranial hemorrhage. Some issues are as controversial today as
in the days of Avicenna. There is still professional disagreement which
fractures require an operation with what kind of urgency. The authors
are to be congratulated on this detailed report.

William T. Couldwell, Salt Lake City, USA
In this paper, Dr. Aciduman and colleagues have described the

management of head injuries presented by Ibn Sina in the eleventh
century Canon of Medicine, likely the most influential medical text
ever written when it is considered how long it was authoritative. The
fact that head injuries and their management were so well described
indicates the prevalence of this type of injury and morbidity and
mortality associated with such injuries in this era. The descriptions are
remarkably detailed and systematic. I find it interesting that the
integrity of the dura, depressed fragments pressing on the dura, and
pressure under the dura were recognized as important factors in
determining the outcome of the injury and, in some cases, indications
for surgical intervention. The authors are to be congratulated for
bringing this remarkable work to our attention.

Neurosurg Rev (2009) 32:255–263 263


	What does Al-Qanun Fi Al-Tibb (The Canon of Medicine) say on head injuries?
	Abstract
	Introduction
	Ibn Sina and Al-Qanun Fi Al-Tibb (The Canon of Medicine)
	The chapters related to head injuries in the Canon of Medicine
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


