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Abstract—Percutaneous radiofrequency thermocoagulation of the 
trigeminal ganglion (PRTTG) is demonstrated as the first choice 
for most patients suffering trigeminal neuralgia (TN). The 
purpose of this study was to assess the safety and efficacy of 
SurgView-RFT electromagnetic navigation system in PRTTG 
therapy of intractable TN. Experiments including head model of 
human, live goat, cadaver guarantee the accuracy of the system. 3 
cases of TN were underwent CT positioning with RFT in our 
department after a follow up observation of 3-24 months. All the 
patients got successful procedure with pain relief and without 
recurrence and complications such as hematoma, tinnitus and 
corneal palsy. SurgView-RFT electromagnetic navigation system 
overcomes the disadvantage of traditional positioning method 
and is a safe and promising method for treatment of intractable 
TN with better short- and long-term outcomes and lower 
complication rate. It is proved that the system has significant 
clinical clinical value. 

Keywords- riegeminal neuralgia, SurgView-RFT navigation 
system, trigeminal ganglion,, ovale foramen 

I. INTRODUCTION 
Trigeminal neuralgia (TN) is defined by the International 

Association for the Study of Pain as “a sudden, usually 
unilateral, severe, brief, stabbing, recurrent pain in the 
distribution of one or more branches of the fifth cranial 
nerve[1]. The incidence rate is about three to five cases per 
year per 100,000 persons and increases with age [2]. 

Taha and Tew [3] analyzed the results of different surgical 
procedures from several medical centers, and concluded that 
radiofrequency (RF) rhizotomy and microvascular 
decompression (MVD) result in the highest rates of initial pain 
relief and the lowest rates of pain recurrence. MVD is more 
dangerous and expensive than radiofrequency 
thermocoagulation (RFT) of the trigeminal ganglion(TGG). So 
it is accepted by many patients because of its safety and 
simplicity. Moreover, RFT is highly selective for the trigeminal 

ganglion damage leading to a low complication rate. Therefore, 
some neurosurgeons regard Percutaneous radiofrequency 
thermocoagulation of the trigeminal ganglion (PRTTG) as the 
first choice for most patients suffering trigeminal neuralgia 
(TN) [1, 2, 4, 5]. 

We knew that some limitations still exist in traditional 
localization method to monitor needle positioning in the oval 
foramen (OF) and the operator is at risk of X-ray irradiation.  

First, incorrect positioning was one of the main causes of 
complications. Before the needle is pushed into the oval 
foramen, it can enter into the inferior orbital fissure and 
damage the optic nerve or other nearby cranial nerves if the 
positioning is overly prorsad. The internal carotid artery, 
jugular foramen, and cranial nerves can be damaged if the 
positioning is too far to the rear. The internal carotid artery, 
cavernous sinus, and nearby cranial nerves in the lateral wall 
can be damaged if the needle is inserted too deeply or over-
medially into the oval foramen [6]. 

 Second, complications included facial hypesthesia, corneal 
reflex torpidity, subconjunctival hemorrhaging, facial 
hypodermic effusion of cerebrospinal fluid, Subcutaneous 
hemorrhaging and masticatory atonia [7] were found in patients 
because it is typically hard for the needle to push into the 
corresponding area of the branch for TGG accurately and there 
is low possibility to accomplish branch selective RFT. 

Neuronavigation has been widely applied in the treatment 
of trigeminal neuralgia RFT therapy [7-9] to solve the 
problems above. Researches on this area are popular recently at 
home and abroad [10-12]. But there are two pitfalls: First, the 
optical tracking device used in navigation systems is not so 
popular for its cumbersome equipments and bad accuracy if 
there are obstructions by patients, surgeon and surgical 
instruments. Second, it is hard to achieve the branch selective 
RFT as the operation interface targets at puncturing through OF 
based on CT without TGG delineation. 
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 In this investigation we specify a new neuronavigation 
system named SurgView-RFT electromagnetic navigation 
system with operation interface displaying CT and TGG at the 
same time. It uses NDI AURORA as the tracking device, 
which has the advantages over the traditional optical tracking 
device for its flexibility when scanning a patient, less radiation 
injury and smaller size. 

II. PROPOSED MEDICAL WORKFLOW  
For the described application of SurgView-RFT 

electromagnetic navigation surgical system, a workflow (Steps 
1–7) is needed to integrate with the current treatment processes 
(Fig. 1). The planning CT and MRI are usually performed with 
the patient fixed onto a head pad with a thermoplastic mask 
individually molded. This minimizes the spatial deviation 
between the anatomy depicted in the CT and MRI scan and the 
surgical puncture. 

1) Equipment setup.  Electromagnetic tracking device 
was obtained form NDI AURORA. Leksell 
radiofrequency instruments were from Elekta 
Ltd.(Sweden). Coordinate reference thermalplastic 
mask (Fig. 2) was form Chengdu Hongyun medical 
device company. All CT examinations are performed 
with a GE (USA) LightSpeed scanner in 16-spiral 
way. 

2) In all the cases, contrast enhanced CT and MRI were 
routinely performed to exclude any lesion or tumor in 
the cerebellopontine angle, petrous apex, cavernous 
sinus, and cranial base. Electrocardiograms and chest 
X-rays were evaluated before surgery. The entire 
cranium should be scanned in CT image and the range 
from eyebrow to muzzle skull should be scanned in 
MRI. 

3) The data of CT and MRI were loaded into the 
SurgView-RFT navigation system. Preoperative 
preparation include complete TGG segmentation in 
MRI image, registration and fusion of CT and 
segmented MRI data and the establishment of the 
operation path (Fig. 3(a)) . 

4) System calibration. In order to obtain the position and 
orientation of the image plane with respect to the 
tracker’s world coordinate system, a calibration is 
necessary to derive the transformation that relates the 
image plane to the tracking sensor coordinates, as will 
be described in Section III Experiment A. 

5) Percutaneous radiofrequency thermocoagulation of 
the trigeminal ganglion was performed under local 
anesthesia with dorsal positioning and Hartel’s 
technique. Surgeon can adjust the position and depth 
of the needle in real time under the navigation 
guidance (Fig. 3(b)).  

6) CT scan and square-wave test is performed to verify 
the accuracy of puncture. 

7) Radiofrequency coagulation was carried out at 80°C 
for 300 seconds. Antibiotics were given to prevent 
infection during the surgery.  

In the following sections, we describe the setup and results 
of experiments used for validation. 

III. EXPERIMENTAL RESULTS 
The main factors affecting navigation accuracy come from 

the following four aspects [18]: First, the navigation system 
errors; Second, the accuracy of the image data; Third, the 
selection of the reference coordinates and its registration; 
Fourth, tissue shift during the operation. It can be figured out 
that error from the navigation system is the smallest and that 
from the AURORA electromagnetic tracking device can be 
controlled within 0.2mm. Image data with DICUM (Digital 
Image and Communications in Medicine) standard maintain the 
maximal original information, which is one of the best ways to 
obtain the data with its error less than 0.4mm [17]. 

 

Figure 1.   Workflow of the application of SurgView-RFT system 

 

Figure 2.  AURORA tracking device(left) and thermalplastic mask(right) 

  

(a)   (b) 

Figure 3.  SurgView-RFT system  (a) preoperative preparation (b) real-time 
navigation 

This work is partial sponsored by the National Nature Science Foundation
of China with grant number of  60872103,  the National 863 High-Tech Plan 
with grant number of 2007AA01Z312 and the 973 Research Plan with grant
number of 2007CB512700-1, 2006CB504801. 

1Coreresponding author. 



Before the clinical application of SurgView-RFT 
navigation system, experiments are performed on thermoplastic 
masks, cadaver and goat to verify the accuracy of the system. 
Errors from reference coordinates will be verified in 
Experiment A and that from soft tissue shift will be verified in 
Experiment C. Experiment B shows the value of SurgView-
RFT navigation system in reducing the puncture failure rate 
and iatrogenic injury. 

A. Head Mould 
The accuracy of SurgView-RFT navigation system is the 

key to achieve its clinical value. For the FO is less than 5mm in 
diameter in particular, the system accuracy is critical to avoid 
straying into other pores. This experiment was performed on 
the head module developed by our group for precision testing 
to determine whether the navigation system error is less than 
2mm (Fig. 4(a)).  

We made the head mould by putting the thermoplastic 
mask into the hot water to simulate the head after it is cool and 
adding six plastic landmarks on its surface and internal 
respectively. All the landmarks are hollow so that they are 
helpful for needles to position and can add the stability and 
reduce the error (Fig. 2).   

First, 16-slice CT (spiral computed tomography, SCT) 
(LightSpeed, GE, USA) scanning is taken, in which the 
materials and landmarks is visible. Second, we put the head 
module in front of the tracking device and choose four (inside 2 
and outside 2), six (inside 3 and outside the 3), eight (inside 
4and outside 4) landmarks for registration. For each experiment 
(with the same number of landmarks), tests were performed 5 
times using a different combination of landmarks. 

The result is that the system error is 1.58±0.25mm, 
1.28±0.21mm and 1.06 ± 0.10 mm respectively when we select 
four, six and eight landmarks. It demonstrated that SurgView-
RFT electromagnetic navigation system fully met the specific 
requirements for puncturing foramen ovale and was in line with 
the general accuracy of navigation systems. There was no 
significant difference whether six landmarks or eight 
landmarks is taken. It demonstrates that Clinical use of the 
system can reduce the failure rate of puncture and iatrogenic 
injury. 

B. Live Goat 
Percutaneous radiofrequency thermocoagulation of the 

trigeminal ganglion was performed with Hartel’s technique 
which makes it essential to pass the soft tissue in cheek. Soft 
tissue movement is the main factor affecting the navigation 
accuracy. The displacement of cerebral cortex is up to 10mm  
[13-15]. This study was intended to simulate puncture with 
Hartel’s puncture on live animals (goats) to test the accuracy of 
surgView-RFT Navigation system (Fig. 4(c)) . Because of 
goats’ skull structure is different from primates, puncture with 
Hartel’s technique can only get to the infraorbital foramen 
(IOF).  

Three green hands punctured OF though IOF way on six-
month old goats five times with and without the guidance of 
SurgView-RFT electromagnetic navigation system 

respectively. We statistically analyzed the results with laminal 
basicranial CT scans as a gold standard (Software: SAS 6.12). 
The result (Table II) showed that none of the three 
experimenters puncture into IOF without navigation and the 
average distance between the tip of needle and the center of 
IOF was 14-15mm, while all of the three experimenters 
punctured into IOF successfully with navigation. The average 
deviation in the soft tissue is 4.3mm/6.2 ° and the average 
distance between the tip of needle and the center of IOF is 2.7-
2.8mm. There were significant differences on the success rate 
whether the experiments are under the guidance of the system 
or not. 

C. Cadaver 
It is hard for a green hand to puncture OF accurately which 

will lead to unnecessary iatrogenic injury and hamper the  
application and promotion of RFT therapy. SurgView-RFT 
navigation system established a dynamic link between the 
virtual digital image and the actual anatomical structure based 
on CT scan.  Our system was developed to contain preoperative 
planning and intraoperative navigation functions, in which 
puncture path can be setup before the surgery and the 
deviations in distance and angle of needle from the path plan 
can be displayed in real-time, so that the system could help the 
surgeon the adjust the path to reach the target. 

Three green hands punctured OF on cadaver five times with 
and without the guidance of the electromagnetic navigation 
system (Fig. 4(b)). We statistically analyzed the results with 
laminal basicranial CT scans as a golden standard (Software: 
SAS 6.12). The result shows (Table I) that none of the three 
experimenters puncture into OF without navigation and the 
average distance between the tip of needle and OF is 8-9mm, 
while all of the three experimenters puncture into OF 
successfully with navigation and the error of the system is 0.5-
0.6mm compared with CT. There are significant differences on 
the success rate whether the green hand is with the navigation.  

Therefore SurgView-RFT electromagnetic navigation system 
can be used as training aids for green hands to get familiar with 
the anatomical structure and RFT therapy process. 

SurgView-RFT electromagnetic navigation with the alarm 
system checking whether the real-time trajectory is in line with 
the designated trajectory can lead experimenters to reach the 
target by displaying the deviation on distance. Despite the 
diameter of IOF is much larger than OF, the deviation of the 
needle from the center of OF was within 3mm, less than the 
diameter of the planned path. So SurgView-RFT 
electromagnetic navigation system can overcome difficulty by 
the soft tissue drift in cheek and satisfy the accuracy 
requirement. 

D. Clinical Application 
It is shown in the former experiments that SurgView-RFT 

electromagnetic navigation system is featured with its small 
interference, simple operation and high-precision. Image 
segmentation in MRI data and fusion of MRI and CT in TGG 
upgrade the RFT operation interface from simply CT based to 
coexistent CT and MRI data. The target is TGG which is the 



TABLE I.  POSITIONING ERROR IN PUNCTURING OF IN CADAVER  

Experimenter 
Positioning accuracy 

without 
navigation 

(mm) 

without 
navigation 

(mm) 

t test  
(mm) 

P test 
(mm) 

Ⅰleft-side 10.6±4.219 3.16±1.242 3.7826 0.0149 

Ⅱleft-side 7.4±3.435 2.80±0.919 2.8926 0.0385 

Ⅲleft-side 9.6±4.669 3.32±0.390 2.9971 0.0395 

Ⅰright-side 8±2.449 2.82±0.998 4.3788 0.0024 

Ⅱright-side 8.6±2.881 3.42±0.726 3.8986 0.0145 

Ⅲright-side 8±3.391 3.38±0.669 2.9888 0.0373 

TABLE II.  POSITIONING ERROR IN PUNCTURING OF IN LIVE GOAT  

Experimenter 
Positioning accuracy 

without 
navigation 

(mm) 

without 
navigation 

(mm) 

T test 
(mm) 

P test 
(mm) 

Ⅰleft-side 15.00±6.083 2.800±1.483 4.3571 0.0098 

Ⅱleft-side 15.2±6.723 3.00±1.2247 3.992 0.0147 

Ⅲleft-side 14.8±7.758 2.60±1.341 3.4646 0.0239 

Ⅰright-side 15.20±5.069 2.60±1.140 5.422 0.0045 

Ⅱright-side 13.8±5.630 2.80±1.303 4.256 0.0109 

Ⅲright-side 13.8±4.550 2.60±1.516 5.222 0.0008 

 

principal part of RFT therapy instead of the traditional OF (Fig. 
4(d)). 

  In this study, our SurgView-RFT electromagnetic 
navigation system will applied to the patients with TN with 
RFT therapy and make further evaluation of its clinical value, 
including a total of 1 female and 2 male patients, with a mean 
age of 53.3±5.9 years. Among them, 2 cases were affected on 
the right side and 1 cases on the left side. Symptoms in all 
cases had been present for 6 months to 5 years. Two patients 
were suffering simultaneously from hypertension. Medication 
is considered the first choice of treatment for TN.  
Percutaneous radiofrequency thermocoagulation was 
performed when drug treatment failed because of 
ineffectiveness or severe side effects. 

We performed the therapy just as the workflow described in 
Section II. The patients in the navigation group were positioned 
supine with the head rising slightly fixed with a head mould,. 
2% Lidocaine was used for local anesthesia. The patients were 
lightly sedated with propofol.  

In order to obtain the position and orientation of the image 
plane with respect to the tracker’s world coordinate system, a 
calibration is necessary to derive the transformation that relates 
the image plane to the tracking sensor coordinates. After the 
registration, as soon as surface matching was finished, the 
navigation system was visualized to acquire points and report 
the accuracy of the registration. A registration is considered 
successful if the deviation is less than or equal to 2.0mm. 

Along the long axial orientation of the oval foramen, the 
target position in the trigeminal ganglion was made and the 
puncture channel of Hartel’s frontal approach was designed. A 
radiofrequency electrode with 1-mm noninsulated tip was used 
for the surgical procedure, which was fixed with reference arcs. 
After successful registration, the electrode was positioned in 
the TGG via the oval foramen under the navigation guidance 
(Fig. 4(e)). The position of electrode tip in the trigeminal 
ganglion was adjusted according to the sensory and displayed 
in the software interface. The tip of electrode was tracked in 
real time by the neuronavigation system (Fig. 3(b)). Once the 
region of stimulation response was consistent with the 
distribution of the trigeminal nerve, PRTTG was performed 
with the reversible radiofrequency coagulation. Thereafter the 
sensitivity of the face and cornea were tested. The treatment 
was performed 2 to 3 times until the pain disappeared 
completely and the sense of touch was blunt while adjusting the 
position of electrode tip in the trigeminal ganglion. Antibiotics 
were given to prevent infection during the surgery. 

All of the three patients had a successful puncture with the 
average time 2'44 ".  CT scan and square-wave test were 
performed to verify the correct location of the puncture. In all 
cases, pain disappeared, masticatory atonia were not found and 
the sense of pain in the first dominate region was remained.  

It demonstrated that the application of SurgView-RFT 
electromagnetic navigation system on the percutaneous 
radiofrequency thermocoagulation in the treatment of 
intractable trigeminal neuralgia will improve the accuracy, 
shorten the time and reduce the complications. 

IV. CONCLUSION 
We developed methods for the integration of 

electromagnetic tracking device into RFT therapy and 
developed the SurgView-RFT navigation system in which we 
added the dynamic view of the surgical path and the function of 
segmentation and fusion to make it possible for OF and TGG to 
be displayed simultaneously. After system calibration by the 
head mould, experiments on cadaver and live goats to verify 
the clinical feasibility of the system, our system is applied for 
clinical.  

First, the SurgView-RFT navigation system can improve 
the success rate of puncture and reduce the puncture injury, 
which acknowledged wide use of RFT in treatment of 
trigeminal neuralgia. 

Second, electromagnetic tracking device has advantages 
over the traditional optical one for its flexibility when scanning 
a patient, less radiation injury and smaller size.  

Third, the system error after registration was only 1.06 
±0.10mm and puncture error was 0.6mm with CT examination 
which met the accuracy requirements the navigation system.  

Fourth, SurgView-RFT electromagnetic navigation system 
featured with time-saving, efficient and minimally invasive 
characteristics not only can be used as pre-clinical training 
system but also can achieve a better branch selection and 



                 
(a)   (b)            (c) 

   
(d)       (e) 

Figure 4.  Different experiments used for evaluation: (a) head mould (b) 
cadaver (c) live goat (d) MRI of TTG (f) navigated puncturing in system 

reduce the rate of corneal reflex torpidity and masticatory 
atoniacorneal. 

However, our work is insufficient such as the number of 
clinical cases is too small, short follow-up period and the lack 
of anatomical verification of MRI data on TGG.  Works will be 
done in the near future such as increasing the number of 
clinical cases so as to achieve better clinical value, expanding 
the application of SurgView-RFT electromagnetic navigation 
system like electrode measurement on visualized TGG, 
partitioning and preciously selecting the TGG branch. 

ACKNOWLEDGMENT 
This work is partial supported by the National Nature 

Science Foundation of China with grant number of  60872103,  
the National 863 High-Tech Plan with grant number of 
2007AA01Z312 and the 973 Research Plan with grant number 
of 2007CB512700-1, 2006CB504801. 

REFERENCES 
 [1] Zakrzewska JM. Facial pain: neurological and non-neurological. J Neurol 
Neurosurg Psychiatry 2002;72:1127-1132 

[2] Kitt CA, Gruber K, Davis M, et al. Trigeminal neuralgia: opportunities for 
research and treatment. Pain 2000;85:3-7. 
[3] Taha JM, Tew JM. Comparison of surgical treatments for trigeminal 
neuralgia: reevaluation of radiofrequency rhizotomy. Neurosurgery 
1996;38:865-871. 
[4] Gusmao S, Oliveira M, Tazinaffo U, et al. Percutaneous trigeminal nerve 
radiofrequency rhizotomy guided by computerized tomography fluoroscopy: 
technical note. J Neurosurg 2003;99:785–864. 
[5] Koizuka S, Saito S, Kawauchi C, et al. Percutaneous radiofrequency 
lumbar facet rhizotomy guided by computed tomography fluoroscopy. J 
Anesth 2005;19:167–69. 
[6] Liu LH, Huang RH. The complications of radiofrequency therapy for 
trigeminal neuralgia. Chin J Nerv Ment Dis (Chin) 2002;28:215-216. 
[7] Yoon KB,Wiles JR,Miles JB. Long-term outcome of percutaneous 
thermocoagulation for trigeminal neuralgia. Anasthesia, 1999, 54(8): 803-808. 
[8] Apuzzo ML, Heifetz MD, Weiss MH, Kurze T.Neurosurgical endoscopy 
using the side-viewing telescope. J Neurosurg 1977;46:398-400. 
[9] Rhoten RLP, Luciano MG, Barnett GH.Computer-assisted endoscopy for 
neurosurgical procedures: technical note. Neurosurgery 1997; 40: 632-637. 
[10] Bale RJ, Laimer I, Martin A, Schlager A, Mayr C, Rieger M, Czermak 
BV, Kovacs P, Widmann G. Frameless stereotactic cannulation of the foramen 
ovale for ablative treatment of trigeminal neuralgia. Neurosurgery. 2006. 59(4 
Suppl 2): 394-401 
[11] Xu SJ, Zhang WH, Chen T, Wu CY, Zhou MD. Neuronavigator-guided 
percutaneous radiofrequency thermocoagulation in the treatment of intractable 
trigeminal neuralgia. Chin Med J (Engl). 2006, 119(18):1528-1535. 
[12] Gusmao S, Oliveira M, Tazinaffo U, Honey CR. Percutaneous trigeminal 
nerve radiofrequency rhizotomy guided by computerized tomography 
fluoroscopy. Technical note. J Neurosurg. 2003, 99(4):785-786. 
[13] Roberts DW, Strohbehn JW, Hatch JF, et al. A frameless stereotaxic 
integration of computerized tomographic imaging and the operating 
microscope. J Neurosurg, 1986, 65(4): 545-549. 
 [14] Dorward NL, Alberti O, Velani B, et al. Postimaging brain distortion: 
magnitude, correlates, and impact on neuronavigation. J Neurosurg, 1998, 
88(4): 656-662. 
[15] Roberts DW, Hartov A, Kennedy FE, et al. Intraoperative brain shift and 
deformation: a quantitative analysis of cortical displacement in 28 cases. 
Neurosurg, 1998,43(4): 749-758.  
[16] Rosenow JM, Sootsman WK. Application accuracy of an electromagnetic 
field-based image-guided navigation system. Stereotact Funct Neurosurg. 
2007, 85(2-3): 75-81. 
[17] Banovac F, Wilson E, Zhang H, Cleary K. Needle biopsy of anatomically 
unfavorable liver lesions with an electromagnetic navigation assist device in a 
computed tomography environment. J Vasc Interv Radiol. 2006, 17(10): 
1671-1675 
[18] Khan MF, Dogan S, l Maataoui A, et al. Navigation-based needle 
puncture of a cadaver using a hybrid tracking navigational system. Invest 
Radiol, 2006, 41: 713–720. 

 

 


	Select a link below
	Return to Proceedings
	Return to Main Menu



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




