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Abstract This study aimed to evaluate surgical results of
vestibular schwannoma in elderly patients using a retro-
spective study in a Quaternary Neurotology and Skull Base
Referral Center setting. The data of 232 elderly patients
(above 65 years) operated on for vestibular schwannoma in
the period between April 1987 and July 2009 were
reviewed. Most patients were operated on via translaby-
rinthine approach (TLA) using transapical extension for
large tumors. Other approaches used were retrosigmoid,
middle cranial fossa, and transcochlear. Total tumor
removal was achieved in the majority of cases, while
planned subtotal removal was used in specific occasions.
Postoperative complications included facial nerve palsy,
other cranial nerves injury, persistent instability, intracra-
nial hemorrhage, CSF leak, meningitis, and death. Patients
were followed after surgery for tumor regrowth or occur-
rence of complications. The results showed low rate of
morbidity and mortality. Despite that complete removal is
the main target of the surgery; adoption of subtotal removal
in selected cases can improve postoperative facial nerve
results and reduce the duration of surgery.
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Introduction

The controversy of the optimal management of elderly
patients with acoustic neuroma still exists despite that most
articles in literature focus on conservative treatment (wait
and scan protocols) in this group of patients with short life
expectancy. This does not undermine the importance of
surgical intervention when it is needed, particularly in
cases of large tumors compressing neurovascular struc-
tures, or small tumors with severe persistent vertigo.

Elderly patients are usually defined as being 65 years or
older. These patients are at higher risk for intra and post
operative complications as they have less residual func-
tional capacity due to aging or comorbidities.

In the past few decades there has been a tremendous
advancement in anesthetic techniques supported by intra
operative monitoring facilities, thus rendering long sur-
geries under general anesthesia for elderly patients more
tolerable than before. Patient’s fitness for surgery can be
assessed using the American Society of Anesthesiolo-
gists (ASA) physical status classification system. Preoper-
ative evaluation should include detailed medical history,
physical examination, radiologic and laboratory tests for
the assessment of surgical risks, and identification of any
systemic deficit which should be corrected prior to surgery
to reduce complication rate.

Acoustic neuroma does not show a fixed growth pattern.
Despite that in most patients tumors grow with a mean of
2 mm/year, this is not always true; in many cases it may
stay the same size without further growth for years. On the
other hand, it may grow with double or triple the average
growth rate. This makes management decision individual-
ized, balancing between complications of operating on an
elderly patient, and risks of leaving the patient with a
growing tumor.
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In this article we present our experience in surgical
treatment of acoustic neuroma in 232 elderly patients. To
our knowledge, this is the largest series of elderly patients
concentrating on surgical management of acoustic neuroma
in English literature.

Methodology

In our center (Gruppo Otologico, a quaternary neurotology
and skull base referral center) we have operated 2,313
cases of acoustic neuroma up to June 2010. In this study we
considered 2133 patients who had been operated in the
period between April 1987 and July 2009. The elderly
patients (>65 years) with acoustic neuroma were 380. 144
patients were primarily followed conservatively; out of
them 24 patients needed intervention later (due to rapid
growth in 19 patients, and 5 patients for having neurolog-
ical symptoms including persistent vertigo associated with
tumor growth) making the surgical group of patients 260.
Twenty-eight patients were omitted due to incomplete
follow-up period which should be at least 1 year, ending

Fig. 1 Schematic drawing of
Gruppo Otologico management
policy for acoustic neuroma in
the elderly. Gamma knife
Radiotherapy is reserved for
cases in which surgical
management is absolutely
contraindicated

small size <1.5 cm

with 232 patients. Patients who were continued to be
treated conservatively were not included in this study.

The follow-up of patients was conducted with physical
exam, magnetic resonance (MR) imaging, Pure Tone
Audiometry, and Speech Discrimination Score (SDS).

Management of acoustic neuroma should take in to
account the following factors: age of patient, general
medical status, tumor type, involved structures, size and
rate of tumor growth, hearing level and speech discrimi-
nation scale, and facial nerve functional status [1].

Our strategy in treating elderly patients with acoustic
neuroma is illustrated in Fig. 1.

The primary management of acoustic neuroma in elderly
patients starts with conservative wait and scan protocol [2—6].
This is done if the patient meets the following criteria:

For a small tumor size (smaller than 1.5 c¢m in extrameatal
portion) without further growth or with a slow growth rate
and without impending neurological complications, patient
will have another MR imaging 8 months after the initial
diagnosis, then will be scanned annually. Rapid growth or
developing neurological symptoms during the follow-up
period will transfer the patient into the surgical group.

Acoustic Neuroma in
elderly patients

large size >1.5 cm

No disabiling
symptom

Wait and scan
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It is worth mentioning that previously we used to
operate on patients (regardless of tumor size) as soon as the
diagnosis of acoustic neuroma was made; this attitude was
changed after December 2002.

Results
Patients

This study includes 232 elderly patients who underwent
surgical management for acoustic neuroma. 94 patients
were males (40.5%), and 138 were females (59.5%). The
age range was between 65 and 91 years with a mean of
69.5 years. The tumor was affecting the right side in 120
patients (52%) and the left side in 112 patients (48%). Most
of the patients had a moderate to severe sensorineural
hearing loss preoperatively.

General health status is a major concern in elderly patients
preoperatively. According to ASA grading, class one includes
normal healthy patients excluding very young or old patients;
for this reason none of our patients was in this group. The
majority of our cases were in class II (patient with mild
medical illness). Some patients were in class III (patient with
severe systemic disease that is not incapacitating). Only two
patients were in class IV (patient with incapacitating systemic
illness thatis a constant threat to life). We had one patient with
class V (moribund patient not expected to survive for 24 h with
or without operation) who did well after the surgery.

Tumor size ranged from intrameatal up to 5 cm maxi-
mal diameter in cerebellopontine angle. According to
Tokyo Consensus [7] the patients were categorized
depending on tumor size as shown in Table 1.

Ten patients had hydrocephalus preoperatively; eight of
them had neurological symptoms needing ventriculo-peri-
toneal shunting and most of them were done in other
hospitals before presenting to us.

Three patients had previous interventions in other cen-
ters done via retrosigmoid approach; one of them under-
went radiotherapy as well. The sizes of their residual
tumors after surgery were 42, 50, and 20 mm, respectively.

Facial nerve status preoperatively was grade I except in
11 patients (Grade II in 3 patients, Grade III in 1, Grade IV
in 3, and Grade VI in 4).

Hospital stay for operated patients ranged between 3 and
30 days, with an average of 6 days. Many patients were
referred to rehabilitation centers after hospital discharge.

Surgical strategy

Most of the patients were operated on through translaby-
rinthine approach (TLA) with transapical (TA) extension
(which has been developed in our center to overcome TLA
limitation in large sized tumor) [8]. Other approaches were
also used like retrosigmoid (2 cases), middle cranial fossa
(2 cases) or transcochlear approach (2 cases, previously
operated via retrosigmoid in other centers, both already
presented with facial nerve grade VI, first patient had vagus
nerve paralysis and the second had hemiplegia prior to our
interventions).

Gross total removal was achieved in 163 cases (70.2%),
pre-planned subtotal tumor removal in 61 patients (26.3%),
and unplanned subtotal removal in 8 cases (3.5%).

Eight of our cases were of the cystic type which is
usually characterized by their rapid growth and frequent
involvement of facial nerve which makes complete tumor
excision a difficult, risky task. Achieving complete tumor
excision is easier in cases of central thick-walled cystic
tumors. However, when peripheral thin-walled adherent
cystic tumors are confronted and cysts are medially or
anteriorly located, we recommend subtotal resection,
leaving cyst wall over neurovascular structures. This sur-
gical strategy allows us to improve facial nerve outcomes

[9].
Planned partial tumor removal

Surgical strategy in elderly patients should be planned
carefully as they are at a higher risk of intra and postop-
erative complications. Full assessment of the patient’s
health condition and possibly consulting anesthetist and
cardiologist regarding patients’ capability to withstand
long-duration surgery under general anesthesia is recom-
mended. Some patients are advised to have subtotal tumor
removal leaving a small piece especially over the facial
nerve. This policy helps in decreasing the duration of
surgery and reducing life-threatening complications, at the
same time preserving facial nerve function to the maximal
possible grade. Elderly patients usually already have low
muscle tone with atrophied muscle bulk, making facial
nerve injury a dramatic noncompensable consequence. As
we stated, near 30% of the patients had subtotal removal
and in the majority it was pre-planned. Incomplete removal
was unplanned in eight cases as decision was changed
during the surgery due to risk on patient’s life, or to

Table 1 Acoustic neuroma size and their frequency in our group of elderly patients

Size Intrameatal (0.1-1.0) cm

(1.1-2.0) cm

(2.1-3.0) cm (3.1-4.0) cm >4.0 cm

Number 11 48 83

65 21 4
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preserve facial nerve function. Patients with subtotal
removal were followed in out-patient clinic for any new
growth in the residual tumor by sequential MR imaging.
Only one patient needed another surgical intervention, and
two patients were referred to gamma knife radiotherapy. So
far, the remaining tumors did not show further growth.

Facial nerve outcomes

Facial nerve status was followed for all patients immedi-
ately after recovery, at time of discharge, and during the
follow up period which extended for at least one year (the
follow up period ranged from 1 to 17 years). We recorded
the definitive status of the facial nerve from the last out-
patient visit.

Twelve patients were eliminated from facial nerve
postoperative outcome; 11 were already having facial
nerve paralysis, and the 12th patient died few hours after
the surgery due to pulmonary embolism.

We stratified the post operative facial nerve status of
the patients according to tumor size, as illustrated in
Table 2.

Table 3 shows facial nerve results for 61 patients who
were scheduled for subtotal tumor removal. Four patients
were eliminated from the table due to previous facial nerve
palsy prior to surgery. 51 out of 57 patients (89.5%) of this
group had facial nerve grade III or less post operatively.

Patients with previous facial nerve palsy were 11 and 4
of them who were grade VI remained the same after sur-
gery. Three patients had grade IV preoperatively, two of
them remained the same and leventually progressed to
grade III. The patient with grade III had complete paralysis
after surgery. Of the three patients with Grade II, 2 pro-
gressed into grade III facial paralysis while the third patient
stayed with grade II.

Complications

Patients were followed for a period of at least 1 year. The
follow-up protocol was through physical examination with
MR imaging at the following intervals: 2 months, 1, 3, and
5 years after the surgery. The most common postoperative
complication was facial nerve palsy as listed in Table 2.
Hearing loss was inevitable consequence of using TLA in
almost all cases; in the majority of cases, hearing level was
not useful preoperatively or tumor was reaching the fundus
of internal auditory canal making hearing preservation
unachievable.

The other major complications are illustrated in Table 4.
The majority of these complications were managed con-
servatively. Surgical treatment was needed in one case to
stop cerebellopontine angle hemorrhage.

We had one reported case of mortality few hours after
the surgery caused by pulmonary embolism.

Table 2 Facial nerve definitive outcomes in all operated elderly patients for acoustic neuroma showing the relation between tumor size and HB:

House-Brackmann facial nerve grading (I-VI)

HB grade Intrameatal 0.1-1.0 cm 1.1-2.0 cm 2.1-3.0 cm 3.1-4.0 cm >4 cm
I 10 (91%) 29 (61.8%) 32 (41%) 27 (44.2%) 8 (38.1%) 1 (50%)
I 1 (9%) 5 (10.6%) 13 (16.7%) 8 (13.1%) 0 (0%) 0 (0%)
111 0 (0%) 11 (23.4%) 24 (30.8%) 17 (27.9%) 6 (28.6%) 0 (0%)
v 0 (0%) 1 (2.1%) 1 (1.3%) 4 (6.6%) 2 (9.5%) 0 (0%)
\% 0 (0%) 0 (0%) 3 (3.8%) 1 (1.6%) 0 (0%) 1 (50%)
VI 0 (0%) 1 (2.1%) 5 (6.4%) 4 (6.6%) 5 (23.8%) 0 (0%)
Total 11 47 78 61 21 2
Table 3 Facial nerve definitive status according to House-Brackmann grading system in pre-planned subtotal tumor removal

HB grade Intrameatal 0.1-1.0 cm 1.1-2.0 cm 2.1-3.0 cm 3.1-4.0 cm >4 cm Percentage
I 0 1 6 20 7 1 35 (61.5%)
I 0 0 2 4 0 0 6 (10.5%)
I 0 1 3 4 2 0 10 (17.5%)
v 0 0 0 1 1 0 2 (3.5%)
\% 0 0 1 0 0 1 2 (3.5%)
VI 0 0 0 0 2 0 2 (3.5%)
Total 0 2 12 29 12 2 57
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Table 4 Comparison between frequency of complication after surgical intervention for acoustic neuroma in our series of elderly patients and
patients younger than 65 years with other articles of elderly patients’ results [ 2, 10-20]

Complication House [10] (1985)* Pamela [12] Silverstein [21] Piazza [20] Present
n=116 (2007)* n = 108 (1993)* n = 25 (1989)* n = 36 study
n =232
CSF leak 2 (1.7%) 14 (13%) 2=8% 3=8.3% 1<0.5%
Meningitis 7 (6%) 7 (6%) 2=28% 2=5.6% 1 <0.5%
Intracranial Hemorrhage - - - 1=28% 3=13%
Hydrocephalus 3 (2.6%) 2 (1.9%) 1 =4% 1=28% -
Cerebrovascular Accident (CVA) - 4 (3.7%) - 1 <0.5%
Ataxia 1 (0.86%) - 2 =8% - 6 =2.6%
LCN injury - - - - 3=13%
Need for further intervention - 2 (1.9%) 5=14% - 3=13%
(surgery or radiotherapy)
Death 1 (0.86%) - 1=4% 1=2.8% 1 <0.5%

n Number of population of the study
* The year of publication

Discussion

In the past few decades, the importance of acoustic neu-
roma management in elderly patients has gained more
attention after the increment in the numbers of these
patients; this was a result of the advancement of diagnostic
radiologic techniques and the improvement of health care
system which led to an increase in the median age of
population with better health status correlated to age in
comparison with persons with the same age in previous
periods.

Early surgical treatment for asymptomatic patients while
their tumors are small in size may result in lower rate of
complications and a higher chance to preserve hearing in
some cases [10]. On the other hand, the risks of operating
on elderly patients with short life expectancy should be
taken in account, and also the effect of complications on
the life quality of these patients with low functional
capacity should be borne in mind. Balancing the above two
opinions may lead to a higher tendency for watchful
observation as these tumors have slow growth rate
(<0.2 cm/year) in more than 80% of cases [2, 11], making
this choice safe and cost effective for asymptomatic
patients. One of the drawbacks of this conservative man-
agement is the psychological impact on observed patients,
as leaving a growing tumor inside skull without interven-
tion will put some patients in continuous stress, affecting
their quality of life; on the other extreme, other patients
may have a false impression that no intervention means
unimportant disease, thus leading to loss of follow-up as
documented in some studies [12, 13].

We used to operate on patients with acoustic tumors as
soon as the diagnosis was confirmed; for this reason we had
operated many cases with intrameatal tumors. This attitude

was modified with time to follow the regulations illustrated
in Fig. 1.

When active management is indicated according to the
criteria stated above (Fig. 1) gamma knife radiotherapy
will be an option, especially for patients who are poor
surgical candidates. This modality of treatment usually
results in a better quality of life when compared with
surgical intervention or conservative treatment, especially
when talking about postoperative facial nerve function and
hearing results [14, 15]. Despite that, gamma knife has a
strong opposition, especially in centers with good surgical
experience in achieving complete removal. One of the
objections is the risk of malignant transformation which is
documented in literature [16, 17]. Other objections are
related to complications like intracranial edema, effect on
hearing, and most importantly the resulting adhesions
between tumor and intracranial structures with loss of
surgical landmarks and dissection plane leading to high
risk of morbidity and mortality when further surgical
intervention is needed.

The third modality of treatment which is our subject in
this study is microsurgical intervention. The main goal of
surgery is total tumor excision when it is possible. In our
center we use translabyrinthine approach when the tumor
size is larger than 1.5 cm in extra meatal diameter, tumor
reaching internal auditory canal fundus, or having poor
hearing level worse than modified Sanna class B2 [7]. Our
modality of transapical extension enables tumor removal
via enlarged translabyrinthine approach (TLA) for large
size tumors [18].

Complete tumor removal was achieved in more than
70% of cases. Subtotal removal was planned to decrease
the duration of the surgical procedure with preservation of
the maximum possible facial nerve function and reduce the
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rate of other complications. Partial removal did not show
significant increase in the rate of tumor growth postoper-
atively, as stated by Rosenberg et al. [11] and shown by our
published results [9].

Facial nerve preservation in most elderly patients is a
challenging task due to their tendency of having athero-
sclerotic process in feeding vessels leading to low blood
perfusion to the affected area, and decreasing tissue
regeneration ability. The risk of facial nerve injury is
higher with the increase in tumor size. Facial nerve injury
was reduced by doing a planned subtotal removal leaving a
small fragment that cannot be separated from the facial
nerve. In this group, facial nerve function was satisfactory
with HB grades (I-III) in 89.3%.

In our series we had a very low incidence of CSF leak
and meningitis (<0.5%). Three of our patients had post-
operative intracranial hemorrhage; one of them needed
surgical intervention. Six patients had prolonged ataxia
which resolved spontaneously. We did not have cases of
hydrocephalus. Out of 232 patients, only three patients
needed further intervention during the follow-up period
(1 needed revision surgery, 2 referred for gamma knife
radiotherapy due to tumor regrowth after subtotal exci-
sion). A 70-year-old patient with a 2 cm acoustic tumor
died few hours after the surgery due to pulmonary
embolism.

Table 4 shows a revision of major complication rates
from different articles about surgical management of
acoustic neuroma in elderly. The difference in complica-
tion rates between one study and another may be due to
differences of patients’ physical fitness preoperatively,
differences in the sizes and sites of the tumors or differ-
ences in the surgical experience.

Conclusion

The number of elderly patients diagnosed with acoustic
neuroma needing surgical intervention is increasing.
Management of acoustic neuroma is started with wait and
scan protocol in asymptomatic small tumors; patients are
switched to surgical treatment when tumor starts to grow
rapidly causing neurological complications as clarified in
Fig. 1.

As Samii et al. had stated [19], “the general medical
status and not the chronological age that affects the surgical
outcome”. Surgical management of acoustic neuroma in
elderly patients done by experienced surgeons can carry
good results with low incidence of complications. Wise
decision of pre-planned subtotal tumor removal in selected
cases can decrease the risk of injury for neurovascular
structures.

@ Springer

Acknowledgments Supported by grant from the Associazione Ita-
liana Neuro-Otologica (A.LLN.OT), which is a nonprofit association
supporting publishing of scientific articles.

Conflicts of interest None.

References

1. Mario Sanna, Fernando Mancini, Alessandra Russo, Abdelkader
Taibah, Maurizio Falcioni, Giuseppe Di Trapani (2010) Thieme,
Atlas of acoustic neuroma microsurgery, 2nd edn

2. Silverstein H, McDaniel A, Norrel H, Wazen J (1985) Conser-
vative management of acoustic neuroma in the elderly patient.
Laryngoscope 7:766-770

3. Shelton C, Hitselberger WE (1991) The treatment of small
acoustic tumor: now or later? Laryngoscope 101:925-928

4. Perry BP, Gantz BJ, Rubinstein JT (2001) Acoustic neuromas in
the elderly. Otol Neurotol 22(3)

5. Nedzelski JM, Canter RJ, Kassel EE, Rowed DW, Tator CH
(1986) Is no treatment good treatment in the management of
acoustic neuromas in the elderly? Laryngoscope 96(8):825-829

6. Kassel EE, Nedzelski JM, Canter RJ, Rowed DW, Cooper PW
(1986) Radiologic assessment of acoustic neuroma in the elderly.
Is no treatment good treatment? Acta Radiol Suppl 369:182-185

7. Kanzaki J, Tos M, Sanna M, Moffat DA, Monsell EM, Berliner
KI (2003) New and modified reposting systems from the con-
sensus meeting on systems for reporting results in vestibular
schwannoma. Otol Neurotol 24:642-649

8. Sanna M, Agarwal M, Mancini F, Taibah A (2004) Transapical
extension in difficult cerebellopontine angle tumors. Ann Otol
Rhinol Laryngol 113(8):676-682

9. Piccirillo E, Wiet MR, Flanagan S, Dispenza F, Giannuzzi A,
Mancini F, Sanna M (2009) Cystic vestibular schwannoma:
classification, management, and facial nerve outcomes. Otol
Neurotol 30(6):826-834

10. House JW, Nissen RL, Histelberger WE (1987) Acoustic tumor
management in senior residents. Laryngoscope 97:129-130

11. Rosenberg SI, Silverstein H, Gordon MA, Flanzer JM, Willcox
TO, Silverstein J (1993) A comparison of growth rates of acoustic
neuromas: non surgical patients vs subtotal resection. Otolaryn-
gol Head Neck Surg 109(3 Pt 1):482-487

12. Roehm PC, Gantz BJ (2007) Management of acoustic neuromas
in patients 65 years or older. Otol Neurotol 28:708-714

13. Smouha EE, Yoo M, Mohr K, Davis RP (2005) Conservative
management of acoustic neuroma: a meta-analysis and proposed
treatment algorithm. Laryngoscope 115(9):1704

14. Whitmore RG, Urban C, Church E, Ruckenstein M, Stein SC,
Lee JY (2010) Decision analysis of treatment options for ves-
tibular schwannoma. J Neurosurg

15. Myrseth E, Mgller P, Pedersen PH, Lund-Johansen M (2009)
Vestibular schwannoma: surgery or gamma knife radiosurgery?
A prospective, nonrandomized study. Neurosurgery 64(4):
654-661 (discussion 661-663)

16. Yang T, Rockhill J, Born DE, Sekhar LN (2010) A case of high grade
undifferentiated sarcoma after surgical resection and stereotactic
radiosurgery of a vestibular schwanomma. Skull Base 3:179-184

17. Maire JP, Huchet A, Milbeo Y, Darrouzet V, Causse N, Célérier
D, Liguoro D, Bébéar JP (2006) Twenty years’ experience in the
treatment of acoustic neuromas with fractionated radiotherapy: a
review of 45 cases. Int J Radiat Oncol Biol Phys 66(1):170-178

18. Angeli RD, Piccirillo E, Di Trapani G, Sequino G, Taibah A,
Sanna M (2010) Enlarged translabyrinthine approach with



Eur Arch Otorhinolaryngol

20.

21.

transapical extension in the management of giant vestibular
schwannoma: personal experience and review of literature. Otol
Neurotol (in press)

. Samii, Madjid MD, Matthies, Cordula MD (1997) Management

of 1000 vestibular schwannomas (acoustic neuromas): surgical
management and results with an emphasis on complications and
how to avoid them. Neurosurgery Issue: 40(1):11-23

Piazza F, Frisina A, Gandolfi A, Quaranta N, Zini C (2003)
Management of acoustic neuromas in the elderly: retrospective
study. Ear Nose Throat J 82(5):374-378

Silverstein H, Rosenberg SI, Flanzer JM, Wanamaker HH,
Seidman MD (1993) An algorithm for the management of
acoustic neuromas regarding age, hearing, tumor size, and
symptoms. Otolaryngol Head Neck Surg 108(1):1-10

22.

23.

24.

25.

Oghalai JS, Buxbaum JL, Pitts LH, Jackler RK (2003) The effect
of age on acoustic neuroma surgery outcomes. Otol Neurotol
24(3)

Ramsay HA, Luxford WM (1993) Treatment of acoustic tumors
in elderly patients: is surgery warranted? J Laryngol Otol
107(4):295-297

Merkus P, Taibah A, Sequino G, Sanna M (2010) Less than 1%
cerebrospinal fluid leakage in 1,803 translabyrinthine vestibular
schwannoma surgery cases. Otol Neurotol 31(2):276-283
(Review)

Sanna M, Taibah A, Russo A, Falcioni M, Agarwal M (2004)
Perioperative complications in acoustic neuroma (vestibular
schwannoma) surgery. Otol Neurotol 25(3):379-386

@ Springer



	Surgical management of vestibular schwannoma in elderly patients
	Abstract
	Introduction
	Methodology
	Results
	Patients
	Surgical strategy
	Planned partial tumor removal
	Facial nerve outcomes
	Complications

	Discussion
	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


