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Abstract

Background: Extracranial traumatic cerebrovascular injury (TCVI) is present in 1-3% of all blunt force trauma
patients. Although options for the management of patients with these lesions include anticoagulation, antiplatelet
agents, and endovascular treatment, the optimal management strategy for patients with these lesions is not yet
established.

Objective: Multidisciplinary survey of clinicians about current management of TCVI.

Methods: A six-item multiple-choice survey was sent by electronic mail to a total of 11,784 neurosurgeons, trauma
surgeons, stroke neurologists, and interventional radiologists. The survey included questions about their choice of
imaging, medical management, and the use of endovascular techniques. Survey responses were analyzed
according to stated specialty.

Results: Seven hundred eighty-five (6.7%) responses were received. Overall, a total of 325 (42.8%) respondents
favored anticoagulation (heparin and/or warfarin), 247 (32.5%) favored antiplatelet drugs, 130 (17.1%) preferred
both anticoagulation and antiplatelet drugs, and 57 (7.5%) preferred stenting and/or embolization. Anticoagulation
was the most commonly preferred treatment among vascular surgeons (56.9%), neurologists (50.2%) and
neurosurgeons (40.7%), whereas antiplatelet agents were the most common preferred treatment among trauma
surgeons (41.5%). Overall, 158 (20.7%) of respondents recommended treatment of asymptomatic dissections and
traumatic aneurysms, 211 (27.7%) did not recommend it, and 39.4% recommended endovascular treatment only if
there is worsening of the lesion on follow-up imaging.

Conclusions: These data demonstrate the wide variability of physicians’ management of traumatic cerebrovascular
injury, both on an individual basis, and between specialties. These findings underscore the need for multicenter,
randomized trials in this field.

Background
Blunt extracranial traumatic cerebrovascular injury
(TCVI) is found in some 1-3% of all blunt force trauma
patients [1-15]. Estimates of overall neurological mor-
bidity associated with TCVI range as high as 31%
[2,14,16]. Ischemic stroke appears to be the greatest
source of neurological morbidity in this setting. A recent
report of 147 patients with TCVI found an ischemic

stroke rate of 12% attributable to carotid injuries and
8% due to vertebral artery injuries [2]. Although antith-
rombotic therapy to prevent ischemic stroke has been
widely reported, several different options exist, including
anticoagulation[2,7,9,17-19] and antiplatelet therapy
[2,16,20-22]. Furthermore, the use of endovascular tech-
niques in patients with TCVI appears to be gaining in
popularity [23-26].
The optimal management strategy for patients with

TCVI has not yet been established. No randomized trials
in the management of patients with TCVI have yet been
published. The issue is complicated by the complex
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nature of many patients with TCVI, such as the variety
of cerebrovascular injuries as well as the presence of
polytrauma. Furthermore, cerebrovascular injury in
trauma patients frequently involves the participation of
numerous specialists, such as neurosurgeons, trauma
surgeons, stroke neurologists, and interventional neuror-
adiologists. Differing disciplines may have different per-
spectives and practices in the management of patients
with TCVI.
The purpose of the current investigation was to assess

the current management of patients with TCVI across
the United States and also across the various medical
specialties involved with the management of patients
with TCVI.

Methods
A six-item multiple-choice survey was sent by electronic
mail to 11,784 members of the American Association
for the Surgery of Trauma, the American Association of
Neurological Surgeons, the American Heart Association
Stroke Council, and the Society for Clinical Vascular
Surgery. Email addresses were obtained from published
membership lists. The authors attempted to exclude
email addresses that overlapped between organizations.
This project was approved by the Institutional Review
Board.
Results were collected on a commercial survey website

(http://www.surveymonkey.com). Only a single mass
emailing was completed, and the survey was closed after
one month. No follow-up emails or repeat email solici-
tations were used. All responses were kept completely
confidential.
Standard two-sided chi-square tests were used to test

for significant associations between specialty and survey
responses. Because some expected cell counts were less
than 5, results were confirmed using Monte-Carlo
approximations of Fisher’s exact test with one million
repetitions. Testing was done using R version 2.10.1.

Results
A total of 785 responses were received, representing an
overall response rate of 6.7%. Members of the American
Association for the Surgery of Trauma had the highest
response rate, at 15.7% (Table 1). Several emails were
received from recipients of the survey, explaining that
they were not clinicians, not physicians, or did not take
care of patients with TCVI.

Overall survey results
The total responses to the survey questions are listed in
Table 2. The largest number of respondents were neuro-
surgeons (342, 45.2%) and the next largest responding
specialty was neurology (205, 27.1%). Only 46 of the
respondents (6.0%) reported seeing no TCVI cases each

year; the most common frequency was 1-5 per year,
which was reported by 442 (57.4%) of the respondents.
A conservative estimate of the total number of TCVI
cases seen by the respondents can be estimated by mul-
tiplying number of respondents reporting each range of
cases per year by the lowest number in each range.
Thus, as a group, the respondents estimated that they
see at least 2,680 TCVI cases each year.
The most common preferred method of imaging was

computed tomographic angiography (CTA, 22.8%), fol-
lowed by MRI/MRA (22.8%) and catheter angiography
(15.0%). The most common preferred treatment was
anticoagulation (42.8%) and antiplatelet drugs (32.5%).
Regarding management of a patient with intraluminal
thrombus and no related symptoms, the most common
choice was heparin and/or warfarin (65.7%), followed by
antiplatelet drugs (22.9%) and thrombolytics (6.2%).
Some 20.7% of the respondents recommend treatment
of asymptomatic dissections and traumatic aneurysms
with endovascular techniques, while 2.7% would not and
51.6% would do so only if there were worsening of the
lesion on follow-up imaging.

Analysis by specialty
For each question there was a statistically significant
association between response and medical specialty (all
P < 0.00005 for both chi-square test and Fisher’s exact
test). The medical specialties with the greatest annual
number of TCVI cases seen per respondent were inter-
ventional radiologists, followed by trauma surgeons and
neurologists (Table 3). Regarding imaging, CTA was
favored by a majority of respondents in each specialty,
although 39.0% of neurologists preferred MRI/MRA
(Table 4). Some 26.7% of interventional radiologists and
21.8% of neurosurgeons preferred catheter angiography.
Anticoagulation was the most common preferred treat-
ment among neurosurgeons, vascular surgeons, and
neurologists, whereas antiplatelet agents were most
commonly favored among trauma surgeons and general
surgeons (Table 5). A minority of respondents in each
specialty, ranging from 3.0% to 10.7%, preferred stenting
and/or embolization. Responses to questions about

Table 1 Responses according to professional society

Number of survey
requests sent

Number of
responses

American Association of
Neurological Surgeons

5,481 335 (6.1%)

American Association for the
Surgery of Trauma

923 145 (15.7%)

American Heart Association
Stroke Council

4,638 263 (5.7%)

Society for Clinical Vascular
Surgery

742 42 (5.7%)
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treatment of asymptomatic lesions are listed in Table 6.
For patients with an asymptomatic intraluminal throm-
bus, the majority of respondents in all specialties pre-
ferred heparin and/or warfarin; antiplatelet agents were
the next most commonly favored treatment, followed by

thrombolytics. Regarding asymptomatic dissections and
traumatic aneurysms, the most common opinion among
all specialties was that endovascular techniques should
either not be used or they should be reserved for lesions
that are found to worsen on follow-up imaging. How-
ever, neurosurgeons, trauma surgeons, and general sur-
geons were significantly more likely than vascular
surgeons, neurologists and interventional radiologists to
recommend endovascular treatment of asymptomatic
lesions.

Discussion
The overall response rate in this study, 6.7%, is lower
than the response rates reported in other published neu-
rosurgical and trauma email surveys, which have ranged
from 11.4% to 56% [27-31]. However, a significant num-
ber of the recipients of this email survey were either not
clinicians or are clinicians who do not see patients with
TCVI. The authors received several emails from recipi-
ents of the survey explaining this. For instance, many
members of the AANS are neurosurgeons who do not
see trauma patients, and a number of members of the
AHA Stroke Council are Ph.D.s or nurses who also do
not participate in the care of patients with traumatic
injury. Furthermore, the recipients of the survey who
did respond may account for a significant percentage of
the clinicians who actually do take care of patients with
TCVI in the United States. The lowest estimated total
number of TCVI cases per year seen by the respondents
is 2,680. The average annual number of blunt trauma
admissions from 2000 to 2004 in the United States, as
tabulated by the National Trauma Data Bank, was
162,306 [32]. Therefore, the lowest estimate of TCVI
cases seen annually by the survey respondents represent
approximately 1.7% of the total number of blunt trauma
admissions in the United States, which is within the
range of the overall incidence of TCVI (1-3%) among
blunt trauma patients [1-15]. Thus, despite the see-
mingly low survey response rate, the respondents of this
survey may represent a sizable fraction of the clinicians
managing TCVI in the United States.
This survey demonstrates considerable variability in all

aspects of the management of patients with TCVI, from

Table 3 Case volume by specialty

Question: What is the approximate number of traumatic carotid or vertebral artery dissections or other injuries that you see per year?

None 1 to 5 5 to 10 > 10

Neurosurgeon n = 342 28 (8.2%) 237 (69.5%) 35 (10.3%) 41 (12.0%)

Trauma surgeon n = 136 2 (1.5%) 58 (42.6%) 29 (21.3%) 47 (34.6%)

General surgeon n = 19 4 (21.1%) 6 (31.6%) 4 (21.1%) 5 (26.3%)

Vascular surgeon n = 52 4 (7.7%) 36 (69.2%) 9 (17.3%) 3 (5.8%)

Neurologist n = 204 6 (2.9%) 102 (50.0%) 61 (29.9%) 35 (17.2%)

Interventional radiologist n = 30 0 6 (20.0%) 8 (26.7%) 16 (53.3%)

Table 2 Overall responses to the questionnaire

1. What is your specialty?

• Trauma surgeon = 137 (18.1%)

• General surgeon = 19 (2.5%)

• Neurosurgeon = 342 (45.2%)

• Vascular surgeon = 52 (6.9%)

• Neurologist = 205 (27.1%)

• Interventional radiologist = 30 (4.0%)

2. What is the approximate number of traumatic carotid or vertebral
artery dissections or other injuries that you see per year?

• None = 46 (6.0%)

• 1-5 = 442 (57.4%)

• 5-10 = 144 (18.7%)

• > 10 = 138 (17.9%)

3. What is your preferred method of imaging?

• MRI/MRA = 175 (22.8%)

• CTA = 464 (60.5%)

• Doppler = 13 (1.7%)

• Catheter angiography = 115 (15.0%)

4. In most cases which treatment do you prefer?

• Anticoagulation (heparin and/or warfarin) = 325 (42.8%)

• Antiplatelet drugs = 247 (32.5%)

• Both anticoagulation and antiplatelet drugs = 130 (17.1%)

• Stent and/or embolization = 57 (7.5%)

5. How would you manage a patient with intraluminal thrombus and
no related neurological symptoms?

• Thrombolytics = 47 (6.2%)

• Heparin and/or warfarin = 500 (65.7%)

• Antiplatelet drugs = 174 (22.9%)

• None of the above = 40 (5.3%)

6. Should asymptomatic traumatic dissections and traumatic
aneurysms be treated with endovascular techniques, such as
stenting and/or embolization?

• Yes = 158 (20.7%)

• No = 211 (27.7%)

• Only if there is worsening of the lesion on follow-up imaging =
394 (51.6%)
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imaging to medical therapy and the use of endovascular
techniques. The most commonly preferred method of
imaging was CTA, which likely reflects the ubiquity of CT
scanning in the work-up of trauma patients, the wide-
spread use of CTA for screening of trauma patients who
are at risk of having a TCVI, and numerous published stu-
dies of CTA in this setting [14,33-37]. However, a signifi-
cant subset of respondents (22.8%) favored MRI/MRA.
This modality was most popular among neurologists, of
whom 39.0% favored MRI/MRA. This may reflect current
practice in the management of patients with spontaneous
cervical artery dissection as expressed in a recent survey of
members of the British Association of Stroke Physicians,
90% of whom indicated MRI/MRA as their preferred
method of imaging in that setting. Overall, only 15% in the
present survey preferred catheter angiography. Recently
published guidelines for the management of blunt cerebro-
vascular injury by the Eastern Association for the Surgery
of Trauma concluded that four-vessel cerebral angiogra-
phy remains the gold standard for diagnosis, that duplex
ultrasonography is not adequate for screening, and that
multislice (eight or greater) CTA may be considered as a
screening modality in place of catheter angiography[38]
The authors of the guidelines also recommended that fol-
low-up catheter angiography be done for grades I to III
injuries. Grade I injuries include intimal irregularities with
< 25% narrowing; grade II injuries consist of dissections or
intramural hematomas with > 25% narrowing; and grade
III injuries are dissecting aneurysms [39].
With respect to management, the most commonly

preferred treatments overall were anticoagulation
(42.8%) and antiplatelet agents (32.5%). These results are

virtually identical to the findings of the British survey
about spontaneous cervical artery dissection; those
respondents were also divided between preferring antic-
oagulation (50%) or antiplatelet agents (30%) [40]. A
number of studies of TCVI have found an association
between antithrombotic therapy and lower ischemic
stroke rates [2,7,9,14,17-19,41], although a cause and
effect relationship has not been demonstrated in a con-
trolled study. Treatment of patients with TCVI with
anticoagulation using heparin and warfarin has been
more widely reported than treatment with antiplatelet
agents [2,7,9,17-19]. However, systemic anticoagulation
is associated with bleeding complication rates up to 16%
[7,14,17,42] and up to 36% of patients with TCVI are
not candidates for systemic anticoagulation due to coex-
istent injuries [2,20]. Antiplatelet therapy (single agent
treatment with aspirin is the most commonly reported
regimen) may have a lower risk of complications and
several retrospective studies have indicated that antipla-
telet therapy is equal to or superior to anticoagulation
in terms of neurological outcomes [2,16,20-22].
The Eastern Association for the Surgery of Trauma

blunt TCVI guidelines made treatment recommenda-
tions according to the type of lesion [38]. Barring con-
traindications, antithrombotic medications such as
aspirin or heparin were recommended for grade I and II
TCVIs. The authors of the guidelines concluded that
either heparin or antiplatelet therapy may be used with
seemingly equivalent results. Although they stated that
they could not make any recommendations about how
long antithrombotic therapy should be administered for
patients receiving anticoagulation, the authors

Table 4 Preferred imaging by specialty

Question: What is your preferred method of imaging?

MRI/MRA CTA Doppler Catheter angiography

Neurosurgeon n = 339 72 (21.1%) 189 (55.8%) 4 (1.2%) 74 (21.8%)

Trauma surgeon n = 137 6 (4.4%) 127 (92.7%) 0 4 (2.9%)

General surgeon n = 19 6 (31.6%) 12 (63.2%) 0 1 (5.3%)

Vascular surgeon n = 52 7 (13.5%) 40 (76.9%) 3 (5.8%) 2 (3.8%)

Neurologist n = 205 80 (39.0%) 87 (42.4%) 6 (2.9%) 32 (15.6%)

Interventional radiologist n = 30 2 (6.7%) 20 (66.7%) 0 8 (26.7%)

Table 5 Preferred treatment by specialty

Question: In most cases which treatment do you prefer?

Anticoagulation Antiplatelet drugs Both Stent/embolization

Neurosurgeon n = 337 137 (40.7%) 105 (31.2%) 59 (17.5%) 36 (10.7%)

Trauma surgeon n = 135 39 (28.9%) 56 (41.5%) 34 (25.2%) 6 (4.4%)

General surgeon n = 19 7 (36.8%) 8 (42.1%) 2 (10.5%) 2 (10.5%)

Vascular surgeon n = 51 29 (56.9%) 8 (15.7%) 9 (17.6%) 5 (9.8%)

Neurologist n = 202 101 (50.0%) 71 (35.1%) 24 (11.9%) 6 (3.0%)

Interventional radiologist n = 30 13 (43.3%) 13 (43.3%) 2 (6.7%) 2 (6.7%)
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recommended treatment with warfarin for 3 to 6
months. They recommended consideration of surgery or
endovascular treatment of grade III lesions (dissecting
aneurysms), and surgical or endovascular repair of caro-
tid lesions associated with an early neurological deficit.
Regarding the management of asymptomatic lesions,

the majority of respondents overall (65.7%) would man-
age a patient with a clinically silent intraluminal throm-
bus with heparin and/or warfarin, whereas 22.9% would
use antiplatelet drugs and 6.2% would use thrombolytics.
Additionally, 20.7% would use stenting and/or emboliza-
tion to treat asymptomatic dissections and traumatic
aneurysms, while a slim majority (51.6%) would use
these techniques only if there were worsening of the
lesion on follow-up imaging. The question of the man-
agement of asymptomatic TCVI lesions is important
because of the widespread use of CTA screening proto-
cols. Screening protocols call for CTA imaging of blunt
trauma patients with risk factors for TCVI, such as cer-
vical spine injuries and skull base fractures. Screening of
asymptomatic patients is somewhat controversial [38],
as some data indicates that a significant number of
ischemic strokes due to TCVI occur prior to diagnosis
[2,43], and that asymptomatic TCVI lesions may carry a
relatively low risk of subsequent stroke, particularly
when some variety of antithrombotic therapy is used.
Thus, the situation with extracranial TCVI may be ana-
logous to extracranial atherosclerotic disease, in that
asymptomatic lesions carry a much more benign prog-
nosis than symptomatic lesions. Differentiation in out-
comes and management options between symptomatic
and asymptomatic TCVI lesions is fertile ground for
future investigation.

Endovascular treatment with stenting and/or emboli-
zation was the preferred method of treatment for 7.5%
of the respondents overall, and was most popular
among neurosurgeons (10.7%), compared to other spe-
cialists. The use of endovascular techniques in the man-
agement of patients with TCVI has been reported with
increasing frequency in recent years [16,23-26,44-49].
However, compared to the other issues surrounding
TCVI, the actual clinical benefit of endovascular treat-
ment remains the least well defined, underscoring the
need for prospective clinical investigation.
Responses to the survey questions varied considerably

by specialty. Differences in opinion between specialties
were significant for estimated case volume, preferred
imaging, preferred treatment, and the management of
asymptomatic lesions. These differences likely reflect
standards of training within each field, clinical perspec-
tives, experience, and philosophies within individual dis-
ciplines. It is not surprising that trauma surgeons see a
large volume of TCVI cases and that CTA is their pre-
ferred method of imaging, since CT is currently widely
used for imaging of trauma patients. Similarly, the
observation that the majority (56.9%) of vascular sur-
geons prefer anticoagulation for treatment - more than
any other specialty - may parallel practice guidelines for
the treatment of other problems commonly encountered
by vascular surgeons, such as peripheral arterial disease
[50]. It is less clear why neurosurgeons, trauma sur-
geons, and general surgeons are more likely to use
endovascular techniques to treat clinically silent TCVI
lesions than vascular surgeons, neurologists, and inter-
ventional radiologists. The care of TCVI patients, parti-
cularly those with polytrauma, does typically involve the

Table 6 Management of asymptomatic lesions by specialty

Question: How would you manage a patient with intraluminal thrombus and no related neurological symptoms?

Thrombolytics Heparin and/or warfarin Antiplatelets None of the above

Neurosurgeon n = 339 35 (10.3%) 205 (60.5%) 85 (25.1%) 14 (4.1%)

Trauma surgeon n = 135 7 (5.2%) 82 (60.7%) 34 (25.2%) 12 (8.9%)

General surgeon n = 19 2 (10.5%) 12 (63.2%) 3 (15.8%) 2 (10.5%)

Vascular surgeon n = 52 2 (3.8%) 39 (75.0%) 4 (7.7%) 7 (13.5%)

Neurologist n = 202 1 (0.5%) 148 (73.3%) 46 (22.8%) 7 (3.5%)

Interventional radiologist n = 29 0 22 (75.9%) 6 (20.7%) 1 (3.4%)

Question: Should asymptomatic traumatic dissections and traumatic aneurysms be treated with endovascular techniques, such as
stenting and/or embolization?

Yes No Only if there is worsening on follow-up imaging

Neurosurgeon n = 339 85 (25.1%) 66 (19.5%) 188 (55.5%)

Trauma surgeon n = 134 37 (27.6%) 33 (24.6%) 64 (47.8%)

General surgeon n = 19 5 (26.3%) 7 (36.8%) 7 (36.8%)

Vascular surgeon n = 52 8 (15.4%) 20 (38.5%) 24 (46.2%)

Neurologist n = 202 25 (12.4%) 86 (42.6%) 91 (45.0%)

Interventional radiologist n = 30 4 (13.3%) 7 (23.3%) 19 (63.3%)
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participation of multiple specialists. The large practice
variation found by this survey highlights the utility of
involving multiple specialties in future clinical trials of
TCVI, and to include multiple specialties in the formu-
lation of future practice guidelines.
Limitations of this study include the modest overall

response rate and the variability in the numbers of
respondents representing the different medical disci-
plines. However, as mentioned above, the respondents
to this survey may represent a significant proportion of
clinicians who actively participate in the management of
TCVI in the United States. Another limitation concerns
the restricted format of this survey. This single-page six-
question format, without a large number of answer
options for each question and without space to type out
comments, was intended to keep the email survey brief
to maximize recipient participation. In the view of some
of the recipients of this survey, however, the brevity of
the survey over-simplified the issues associated with
TCVI management. The survey was meant to focus on
the core questions without taxing the respondents’ time
and effort to an unreasonable degree.

Conclusions
The results of this survey show that there is poor agree-
ment on the management of patients with TCVI, from
the method of imaging to medical and endovascular
treatment and the handling of patients with asympto-
matic lesions. These differing views reflect the absence
of randomized trial data and well-defined treatment
algorithms. Practice differences between medical disci-
plines underscores the need for and the value of multi-
disciplinary clinical trials and guidelines.

Author details
1Division of Neurosurgery, University of Alabama, Birmingham, Birmingham,
Alabama, USA. 2Division of Trauma and Critical Care Surgery, University of
Tennessee Health Science Center, Memphis, Tennessee, USA. 3University of
Alabama, Birmingham School of Medicine, Birmingham, Alabama, USA.
4Division of Vascular Surgery, University of Alabama, Birmingham,
Birmingham, Alabama, USA. 5Department of Neurology, University of
Alabama, Birmingham, Birmingham, Alabama, USA. 6Division of Preventative
Medicine, University of Alabama, Birmingham, Birmingham, Alabama, USA.

Authors’ contributions
MRH participated in and contributed to all phases of the study. JAW
participated in and contributed to all phases of the study. YSP, SMT, LPC,
and BCW participated in designing, organizing, and implementing the
survey. JR did the statistical analysis. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests (political,
personal, religious, ideological, academic, intellectual, commercial or any
other) in relation to this manuscript.

Received: 5 March 2011 Accepted: 8 April 2011 Published: 8 April 2011

References
1. Hughes KM, Collier B, Greene KA, Kurek S: Traumatic carotid artery

dissection: a significant incidental finding. Am Surg 2000, 66:1023-1027.
2. Stein DM, Boswell S, Sliker CW, Lui FY, Scalea TM: Blunt cerebrovascular

injuries: does treatment always matter? J Trauma 2009, 66:132-143,
discussion 143-134.

3. Sliker CW: Blunt Cerebrovascular Injuries: Imaging with Multidetector CT
Angiography. Radiographics 2008, 28:1689-1710.

4. Davis JW, Holbrook TL, Hoyt DB, Mackersie RC, Field TO Jr, Shackford SR:
Blunt carotid artery dissection: incidence, associated injuries, screening,
and treatment. J Trauma 1990, 30:1514-1517.

5. Cogbill TH, Moore EE, Meissner M, Fischer RP, Hoyt DB, Morris JA,
Shackford SR, Wallace JR, Ross SE, Ochsner MG, et al: The spectrum of
blunt injury to the carotid artery: a multicenter perspective. J Trauma
1994, 37:473-479.

6. Rogers FB, Baker EF, Osler TM, Shackford SR, Wald SL, Vieco P: Computed
tomographic angiography as a screening modality for blunt cervical
arterial injuries: preliminary results. J Trauma 1999, 46:380-385.

7. Miller PR, Fabian TC, Bee TK, Timmons S, Chamsuddin A, Finkle R,
Croce MA: Blunt cerebrovascular injuries: diagnosis and treatment. J
Trauma 2001, 51:279-285, discussion 285-276.

8. Kerwin AJ, Bynoe RP, Murray J, Hudson ER, Close TP, Gifford RR, Carson KW,
Smith LP, Bell RM: Liberalized screening for blunt carotid and vertebral
artery injuries is justified. J Trauma 2001, 51:308-314.

9. Biffl WL, Ray CE Jr, Moore EE, Franciose RJ, Aly S, Heyrosa MG, Johnson JL,
Burch JM: Treatment-related outcomes from blunt cerebrovascular
injuries: importance of routine follow-up arteriography. Ann Surg 2002,
235:699-706, discussion 706-697.

10. Biffl WL, Moore EE, Ryu RK, Offner PJ, Novak Z, Coldwell DM, Franciose RJ,
Burch JM: The unrecognized epidemic of blunt carotid arterial injuries:
early diagnosis improves neurologic outcome. Ann Surg 1998,
228:462-470.

11. Berne JD, Norwood SH, McAuley CE, Vallina VL, Creath RG, McLarty J: The
high morbidity of blunt cerebrovascular injury in an unscreened
population: more evidence of the need for mandatory screening
protocols. J Am Coll Surg 2001, 192:314-321.

12. Berne JD, Norwood SH, McAuley CE, Villareal DH: Helical computed
tomographic angiography: an excellent screening test for blunt
cerebrovascular injury. J Trauma 2004, 57:11-17, discussion 17-19.

13. Cothren CC, Moore EE, Biffl WL, Ciesla DJ, Ray CE Jr, Johnson JL, Moore JB,
Burch JM: Cervical spine fracture patterns predictive of blunt vertebral
artery injury. J Trauma 2003, 55:811-813.

14. Miller PR, Fabian TC, Croce MA, Cagiannos C, Williams JS, Vang M, Qaisi WG,
Felker RE, Timmons SD: Prospective screening for blunt cerebrovascular
injuries: analysis of diagnostic modalities and outcomes. Ann Surg 2002,
236:386-393, discussion 393-385.

15. Thibodeaux LC, Hearn AT, Peschiera JL, Deshmukh RM, Kerlakian GM,
Welling RE, Nyswonger GD: Extracranial vertebral artery dissection after
trauma: a 5-year review. Br J Surg 1997, 84:94.

16. Edwards NM, Fabian TC, Claridge JA, Timmons SD, Fischer PE, Croce MA:
Antithrombotic therapy and endovascular stents are effective treatment
for blunt carotid injuries: results from longterm followup. J Am Coll Surg
2007, 204:1007-1013, discussion 1014-1005.

17. Fabian TC, Patton JH Jr, Croce MA, Minard G, Kudsk KA, Pritchard FE: Blunt
carotid injury. Importance of early diagnosis and anticoagulant therapy.
Ann Surg 1996, 223:513-522, discussion 522-515.

18. Cothren CC, Moore EE, Biffl WL, Ciesla DJ, Ray CE Jr, Johnson JL, Moore JB,
Burch JM: Anticoagulation is the gold standard therapy for blunt carotid
injuries to reduce stroke rate. Arch Surg 2004, 139:540-545, discussion 545-
546.

19. Cothren CC, Moore EE, Ray CE Jr, Ciesla DJ, Johnson JL, Moore JB,
Burch JM: Screening for blunt cerebrovascular injuries is cost-effective.
Am J Surg 2005, 190:845-849.

20. Wahl WL, Brandt MM, Thompson BG, Taheri PA, Greenfield LJ: Antiplatelet
therapy: an alternative to heparin for blunt carotid injury. J Trauma 2002,
52:896-901.

21. Cothren CC, Biffl WL, Moore EE, Kashuk JL, Johnson JL: Treatment for blunt
cerebrovascular injuries: Equivalence of anticoagulation and antiplatelet
agents. Arch Surg 2009, 144:685-690.

Harrigan et al. World Journal of Emergency Surgery 2011, 6:11
http://www.wjes.org/content/6/1/11

Page 6 of 7

http://www.ncbi.nlm.nih.gov/pubmed/11090011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11090011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19131816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19131816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18936030?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18936030?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2258964?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2258964?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8083912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8083912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10088837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10088837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10088837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11493785?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11493789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11493789?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11981216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11981216?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9790336?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9790336?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11245373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11245373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11245373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11245373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15284541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15284541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15284541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14608149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14608149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12192325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12192325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9043467?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9043467?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17481530?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17481530?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8651742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8651742?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15136355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15136355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16307932?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11988655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11988655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19620551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19620551?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19620551?dopt=Abstract


22. Beletsky V, Nadareishvili Z, Lynch J, Shuaib A, Woolfenden A, Norris JW:
Cervical arterial dissection: time for a therapeutic trial? Stroke 2003,
34:2856-2860.

23. Donas KP, Mayer D, Guber I, Baumgartner R, Genoni M, Lachat M:
Endovascular repair of extracranial carotid artery dissection: current
status and level of evidence. J Vasc Interv Radiol 2008, 19:1693-1698.

24. Fava M, Meneses L, Loyola S, Tevah J, Bertoni H, Huete I, Mellado P: Carotid
artery dissection: endovascular treatment. Report of 12 patients. Catheter
Cardiovasc Interv 2008, 71:694-700.

25. Schulte S, Donas KP, Pitoulias GA, Horsch S: Endovascular treatment of
iatrogenic and traumatic carotid artery dissection. Cardiovasc Intervent
Radiol 2008, 31:870-874.

26. DuBose J, Recinos G, Teixeira PG, Inaba K, Demetriades D: Endovascular
stenting for the treatment of traumatic internal carotid injuries:
expanding experience. J Trauma 2008, 65:1561-1566.

27. Siomin V, Angelov L, Li L, Vogelbaum MA: Results of a survey of
neurosurgical practice patterns regarding the prophylactic use of anti-
epilepsy drugs in patients with brain tumors. J Neurooncol 2005,
74:211-215.

28. Kim YJ, Xiao Y, Mackenzie CF, Gardner SD: Availability of trauma specialists
in level I and II trauma centers: a national survey. J Trauma 2007,
63:676-683.

29. Berry C, Sandberg DI, Hoh DJ, Krieger MD, McComb JG: Use of cranial
fixation pins in pediatric neurosurgery. Neurosurgery 2008, 62:913-918,
discussion 918-919.

30. Lebude B, Yadla S, Albert T, Anderson DG, Harrop JS, Hilibrand A,
Maltenfort M, Sharan A, Vaccaro AR, Ratliff JK: Defining “Complications” in
Spine Surgery: Neurosurgery and Orthopedic Spine Surgeons’ Survey. J
Spinal Disord Tech 2010, 23(8):493-500.

31. Glotzbecker MP, Bono CM, Harris MB, Brick G, Heary RF, Wood KB: Surgeon
practices regarding postoperative thromboembolic prophylaxis after
high-risk spinal surgery. Spine (Phila Pa 1976) 2008, 33:2915-2921.

32. American College of Surgeons Committee on Trauma: National Trauma
Data Bank. Chicago, IL; 2010.

33. Hollingworth W, Nathens AB, Kanne JP, Crandall ML, Crummy TA,
Hallam DK, Wang MC, Jarvik JG: The diagnostic accuracy of computed
tomography angiography for traumatic or atherosclerotic lesions of the
carotid and vertebral arteries: a systematic review. Eur J Radiol 2003,
48:88-102.

34. Hoit DA, Schirmer CM, Weller SJ, Lisbon A, Edlow JA, Malek AM:
Angiographic detection of carotid and vertebral arterial injury in the
high-energy blunt trauma patient. J Spinal Disord Tech 2008, 21:259-266.

35. Biffl WL, Egglin T, Benedetto B, Gibbs F, Cioffi WG: Sixteen-slice computed
tomographic angiography is a reliable noninvasive screening test for
clinically significant blunt cerebrovascular injuries. J Trauma 2006,
60:745-751, discussion 751-742.

36. Bub LD, Hollingworth W, Jarvik JG, Hallam DK: Screening for blunt
cerebrovascular injury: evaluating the accuracy of multidetector
computed tomographic angiography. J Trauma 2005, 59:691-697.

37. Berne JD, Reuland KS, Villarreal DH, McGovern TM, Rowe SA, Norwood SH:
Sixteen-slice multi-detector computed tomographic angiography
improves the accuracy of screening for blunt cerebrovascular injury. J
Trauma 2006, 60:1204-1209, discussion 1209-1210.

38. Bromberg WJ, Collier BC, Diebel LN, Dwyer KM, Holevar MR, Jacobs DG,
Kurek SJ, Schreiber MA, Shapiro ML, Vogel TR: Blunt cerebrovascular injury
practice management guidelines: the Eastern Association for the
Surgery of Trauma. J Trauma 2010, 68:471-477.

39. Biffl WL, Moore EE, Offner PJ, Brega KE, Franciose RJ, Burch JM: Blunt
carotid arterial injuries: implications of a new grading scale. J Trauma
1999, 47:845-853.

40. Menon RK, Markus HS, Norris JW: Results of a UK questionnaire of
diagnosis and treatment in cervical artery dissection. J Neurol Neurosurg
Psychiatry 2008, 79:612.

41. Bassi P, Lattuada P, Gomitoni A: Cervical cerebral artery dissection: a
multicenter prospective study (preliminary report). Neurol Sci 2003,
24(Suppl 1):S4-7.

42. Eachempati SR, Vaslef SN, Sebastian MW, Reed RL: Blunt vascular injuries
of the head and neck: is heparinization necessary? J Trauma 1998,
45:997-1004.

43. Mayberry JC, Brown CV, Mullins RJ, Velmahos GC: Blunt carotid artery
injury: the futility of aggressive screening and diagnosis. Arch Surg 2004,
139:609-612, discussion 612-603.

44. Cox MW, Whittaker DR, Martinez C, Fox CJ, Feuerstein IM, Gillespie DL:
Traumatic pseudoaneurysms of the head and neck: early endovascular
intervention. J Vasc Surg 2007, 46:1227-1233.

45. Diaz-Daza O, Arraiza FJ, Barkley JM, Whigham CJ: Endovascular therapy of
traumatic vascular lesions of the head and neck. Cardiovasc Intervent
Radiol 2003, 26:213-221.

46. Fassett DR, Dailey AT, Vaccaro AR: Vertebral artery injuries associated with
cervical spine injuries: a review of the literature. J Spinal Disord Tech
2008, 21:252-258.

47. Higashida RT, Halbach VV, Tsai FY, Norman D, Pribram HF, Mehringer CM,
Hieshima GB: Interventional neurovascular treatment of traumatic carotid
and vertebral artery lesions: results in 234 cases. AJR Am J Roentgenol
1989, 153:577-582.

48. Joo JY, Ahn JY, Chung YS, Chung SS, Kim SH, Yoon PH, Kim OJ:
Therapeutic endovascular treatments for traumatic carotid artery
injuries. J Trauma 2005, 58:1159-1166.

49. Maras D, Lioupis C, Magoufis G, Tsamopoulos N, Moulakakis K,
Andrikopoulos V: Covered stent-graft treatment of traumatic internal
carotid artery pseudoaneurysms: a review. Cardiovasc Intervent Radiol
2006, 29:958-968.

50. Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, Creager MA, Halperin JL,
Hiratzka LF, Murphy WR, Olin JW, Puschett JB, et al: ACC/AHA 2005
Practice Guidelines for the management of patients with peripheral
arterial disease (lower extremity, renal, mesenteric, and abdominal
aortic): a collaborative report from the American Association for Vascular
Surgery/Society for Vascular Surgery, Society for Cardiovascular
Angiography and Interventions, Society for Vascular Medicine and
Biology, Society of Interventional Radiology, and the ACC/AHA Task
Force on Practice Guidelines (Writing Committee to Develop Guidelines
for the Management of Patients With Peripheral Arterial Disease):
endorsed by the American Association of Cardiovascular and Pulmonary
Rehabilitation; National Heart, Lung, and Blood Institute; Society for
Vascular Nursing; TransAtlantic Inter-Society Consensus; and Vascular
Disease Foundation. Circulation 2006, 113:e463-654.

doi:10.1186/1749-7922-6-11
Cite this article as: Harrigan et al.: Management of blunt extracranial
traumatic cerebrovascular injury: a multidisciplinary survey of current
practice. World Journal of Emergency Surgery 2011 6:11.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Harrigan et al. World Journal of Emergency Surgery 2011, 6:11
http://www.wjes.org/content/6/1/11

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/14605328?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18845451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18845451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18360842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18360842?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18293032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18293032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19077655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19077655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19077655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16193395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16193395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16193395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18073619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18073619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18496197?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18496197?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20124913?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20124913?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19092624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19092624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19092624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14511863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14511863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14511863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16612293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16612293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16612293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16361914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16361914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16361914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16766962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16766962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20154559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20154559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20154559?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10568710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10568710?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18408094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18408094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12774200?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12774200?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9867039?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9867039?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15197086?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15197086?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18154999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18154999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14562967?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14562967?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525485?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525485?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2763958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2763958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15995463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15995463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897263?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897263?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16549646?dopt=Abstract

	Abstract
	Background
	Objective
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Overall survey results
	Analysis by specialty

	Discussion
	Conclusions
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


