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Abstract We present a case of combined general anes-

thesia with muscle relaxant and epidural analgesia for

hemicolectomy in a 56-year-old woman with Pompe dis-

ease. Progressive pulmonary function loss predisposes

Pompe disease patients to an increased risk of aspiration

pneumonia, atelectasis, and all pulmonary infections. Given

the impaired cough resulting from abdominal muscle

weakness, patients with Pompe disease who undergo

abdominal major surgery are prone to great risks of post-

operative pulmonary complications. In our case, to optimize

the patient’s pulmonary toilet during the postoperative

period, epidural block was provided as well as general

anesthesia. Although she had a severe scoliotic spine and a

worst pulmonary function test, the attempt of epidural block

provided excellent pain control and pulmonary toilet care.
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Introduction

Pompe disease, referred to as acid maltase deficiency or

glycogen storage disease type II, is an autosomal recessive

disorder with variable penetrance caused by a deficiency of

the lysosomal enzyme acid glucosidase [1]. Pompe disease

is a single disease that manifests as a clinical spectrum

(infantile, juvenile, and adult-onset subtypes) which varies

with respect to age at onset, rate of disease progression, and

extent of organ involvement. The overall birth prevalence

of Pompe disease across the disease spectrum is 1:40,000

births [2, 3].

Late-onset Pompe disease can present at any age and is

known as a slowly progressive myopathy with or without

respiratory involvement. It is also characterized by a lack

of severe cardiac involvement. However, respiratory fail-

ure is usually the cause of significant morbidity and mor-

tality in the late form of this disease. Age at death varies

from early childhood to late adulthood, depending on rate

of disease progression, extent of respiratory muscle

involvement, and other comorbidities [4].

As Pompe disease progresses, the muscles weaken,

which leads to low lung volumes, an impaired cough, blood

gas abnormalities, and sleep-disordered breathing. Patients

with Pompe disease are also at an increased risk for aspi-

ration pneumonia. Although disease progression in patients

with the infantile form is rapid [5, 6], patients with late-

onset Pompe disease have a more gradual onset of similar,

but initially less severe, respiratory compromise, which

leads to ventilator dependency and eventually death from

respiratory failure.

The anesthetic management of the disease in infants and

children has been described [7], but there are only a few

case reports of adults with the disease. This may be the first

case report to describe combined general anesthesia with

muscle relaxant and epidural analgesia in a patient with

Pompe disease.

Case report

A 56-year-old woman with difficulty of breathing had been

diagnosed with Pompe disease by muscle biopsy at
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48 years of age. In the patient’s family history, her younger

brother died of respiratory failure as a result of Pompe

disease. Eleven months earlier, orthopnea and respiratory

failure had developed gradually, and 2 months later she

experienced cardiopulmonary arrest from respiratory fail-

ure. She was hardly able to cough enough to clear her

airway and discharge heavy secretions. Advanced Pompe

disease with superimposed pneumonia was considered as

the cause of the cardiopulmonary arrest. Fortunately, she

was resuscitated without hypoxic brain injury. She was

discharged from the intensive care unit with a tracheos-

tomy and home-based ventilation therapy, which had been

used during her sleep. Thereafter, several hospitalizations

to the intensive care unit had occurred with the diagnosis

of aspiration pneumonia. One month before, she was

diagnosed with ascending colon cancer with manifestation

of hematochezia and was scheduled to undergo open-

abdomen right hemicolectomy.

She was 145 cm tall and weighed 39 kg, with a body

mass index of 18.6 kg/m2. Her exercise tolerance was very

poor, and she had some difficulty in sitting up from a

supine position. Her Karnofsky scoring was 30–40; the

Karnofsky score between 0 and 100 is assigned by a cli-

nician based on observations of a patient’s ability to per-

form common tasks. Thus, 100 signifies normal physical

abilities with no evidence of disease. Decreasing numbers

indicate reduced ability to perform the activities of daily

living [8].

Subjectively, her respiratory function was much

impaired. She had nonspecific fiberoptic changes or sub-

segmental atelectasis in the left lower lobe, and the pul-

monary function test showed severe restrictive pattern

(Table 1). The patient’s spine showed scoliosis with 25.38
by Cobb’s method (Fig. 1). An echocardiogram showed

normal wall motion, trivial mitral and pulmonary regurgi-

tation, no pulmonary hypertension, and 52% of ejection

fraction. Electrocardiography was normal with the excep-

tion of sinus tachycardia (105 beats/min). She had no other

abnormalities on routine blood tests including arterial

blood gas analysis, creatine kinase, alanine transaminase

(ALT), aspartate aminotransferase (AST), and lactate

dehydrogenase (LDH). There was no sign or symptom of

Table 1 Results of pulmonary function test

Factor Reference Sitting Supine

Measurement Percentage

of reference

Measurement Percentage

of reference

FVC (l) 2.36 0.76 32 0.26 11

FEV1 (l) 1.74 0.69 40 0.26 15

FEV1/FVC (%) 75 90 99

FEF 25–75% (l/s) 2.29 0.82 36 0.4 17

PEF (l/s) 4.96 1.25 25 0.71 14

MVV (l/min) 95 15 16 9 9

VC (l) 2.36 0.32 13

FVC force vital capacity, FEV1 forced expiratory volume in 1 s, FEF forced midexpiratory flow rate, PEF peak expiratory flow, MVV minute

ventilation volume, VC vital capacity

Fig. 1 Chest X-ray:

posteroanterior (left) and lateral

(right) views. Chest X-ray

shows nonspecific fiberoptic

change or subsegmental

atelectasis in the left lower lobe.

The degree of scoliosis was

25.38 with Cobb’s method

of measurement
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airway infection. Air stacking, deep insufflations, and

nocturnal noninvasive assisted ventilation were applied to

improve the patient’s lung condition.

Continuous arterial monitoring was established with a

20-gauge radial arterial cannula to facilitate titration of

vasopressor infusion and close monitoring of blood pres-

sure. No oral sodium citrate was given. Epidural catheter

insertion was performed without complication in the right

lateral decubitus position at the T9–T10 level with loss of

resistance to saline. After an epidural catheter was inserted,

leaving 3 cm in the epidural space, 2% of lidocaine 3 ml

with epinephrine 15 lg was administered through the

epidural catheter to ensure the catheter was not in the

intrathecal or intravenous space. The epidural block level

was extended with 0.75% ropivacaine 2 ml, saline 2 ml

with fentanyl 50 lg. A dense block developed with loss of

sensation to cold from T5 to L1.

Anesthesia was induced and maintained with sevoflu-

rane 0.8–2 vol% followed by a bolus infusion of propofol

30 mg and rocuronium 20 mg. The trachea was intubated

with a 6.0-mm-ID endotracheal tube via the tracheostomy

site. There was no additional administration of rocuronium,

but continuous neuromuscular monitoring was applied.

Lactated Ringer solution was administered at 400 ml/h

with further 100-ml boluses. Dopamine was infused at a

dosage of 3–6 lg/min/kg. The changes of mean arterial

pressure, heart rate, BIS, and partial pressure of end-tidal

carbon dioxide during the operation are presented in Fig. 2.

Hemodynamic instability (increased heart rate and

decreased blood pressure) was seen after anesthesia

induction, the reason for which was believed to be relative

hypovolemia from sympathetic block caused by the epi-

dural anesthesia and superimposed general anesthesia.

Dopamine infusion and fluid loading failed to prevent

hemodynamic instability initially. Later, hypotension and

tachycardia recovered readily.

At the end of the operation, dopamine was stopped, and

she was transferred to the intensive care unit. Operation

time was 120 min and total anesthetic time was 150 min.

Arterial blood gas analysis and blood sugar were checked

pre-, post-, and intraoperatively (Table 2). Estimated total

blood loss throughout the operation was approximately

250 ml. The train of four ratio for the monitoring of muscle

relaxation in the emergence period was 85%, increasing to

94% in the first 30 min postoperatively. No postoperative

nausea or vomiting occurred.

Throughout her intensive care course, the patient expe-

rienced no transient oxygen desaturation episodes but

remained ventilator dependent on synchronized intermittent

mandatory ventilation with pressure support. In the intensive

care unit, we focused on noninvasive pulmonary toilet care.

Intermittent, not routine, bronchial suctions were applied to

avoid obstruction by mucous plugging. Patient assessment,

including auscultation and visual inspection, and finding a

sawtooth pattern in the expiratory flow signal, were used to

determine the need for suctioning every half-hour. Shallow

suctioning with a minimally invasive catheter was per-

formed. Five episodes of bronchial suctioning were carried

out to remove mucous plugging. Chest percussion and chest

wall vibration were done three times per day without pos-

tural drainage. Saline instillation was not used, but heating

and humidifying of the breath circuit was used to prevent

drying of secretions. Manual hyperinflation was applied to

simulate a cough, but violent cough was avoided. The

patient was encouraged to take deep breaths with functional

cough only. Because of her abdominal surgery, manual-

assisted coughing was not applied in the perioperative per-

iod. After 1 day of intensive care, she was weaned from the

ventilator and discharged to the general ward.

The patient-controlled analgesic (PCA) pump (Aimplus;

Abbott, Chicago, IL, USA) was set to deliver a epidural

continuous infusion of 0.2% ropivacaine 1.5 ml with 5 lg

fentanyl, a lockout time of 15 min, and a maximum

cumulative dose of 30 ml every 4 h with a bolus dose of

Fig. 2 Changes of vital signs, BIS, and temperature during the

surgery. HR heart rate, MAP mean arterial pressure, BIS bispectral

index, EtCO2 end-tidal carbon dioxide, Temp temperature, PO30
postoperative 30 min. Hemodynamic instability between 15 and

45 min is considered as relative hypovolemia from sympathetic block

caused by epidural anesthesia and superimposed general anesthesia

Table 2 Arterial blood gas analysis and blood sugar

Factor Preoperative Intraoperative Postoperative

ABGA

pH 7.389 7.425 7.375

PaCO2 (mmHg) 39.2 33.4 41.4

PaO2 (mmHg) 88.4 245.6 273.4

SaO2 (%) 96.80 99.90 99.90

FiO2 0.5 0.5

Blood sugar (mg/dl) 101 140 137
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0.2% ropivacaine 3 ml with 10 lg fentanyl. She breathed

comfortably without interruption by pain from the opera-

tion site. The visual analogue pain score was 0–20 mm.

However, when the epidural PCA device was removed

after 2 days of engagement, the operation site pain became

aggravated, although the pain was not so much as could

disturb her respiration. The patient was recommended to

use PCA again to prevent atelectasis and promote respi-

ratory toilet. However, she refused, and tried to overcome

the pain and breathing difficulty with the help of a home

ventilator. After 1 week of hospitalization, she was able to

be discharged without any respiratory problem.

Discussion

In general, regional anesthesia is recommended as the best

option for the patient who suffers from a muscular disease.

However, the anesthesiologist can be faced with compli-

cated cases in which one has no choice but to deliver

general anesthesia with a muscle relaxant. This case con-

fidently reported a successful outcome of scheduled gen-

eral anesthesia and planned administration of muscle

relaxant to a Pompe disease patient.

The circumstances in which we have to deliver general

anesthesia with muscle relaxant include the following: (1)

the patient’s wish for complete deep sedation, (2) the

surgeon’s indication of possible prolongation of the oper-

ation, (3) the fear of postoperative fatigue from self-res-

piration in a supine position in which the patient had

troublesome breathing because of scoliosis, (4) the possi-

bility of noncoordination with mechanical ventilation

under sedation without muscle relaxation and subsequent

respiratory muscle fatigue, and (5) the risk of patchy epi-

dural block. Additionally, investigation of the effect and

safety of pyridostigmine for the reversal of a neuromus-

cular block in patients with Duchenne muscular dystrophy

provided some allowance for the use of rocuronium [9].

The operation team made a maximal effort to seek any

other options to avoid the potential risk associated with

general anesthesia. There was, however, no option but

general anesthesia. Palliative surgery was not an appropriate

choice. The patient’s colon cancer was stage T2N0M0,

causing intermittent hematochezia. In this case, even though

the amount of hematochezia was not large, surgical control,

that is, tumor resection, was needed. Tumor resection was

worth attempting in consideration of her life expectancy.

Surgeon, anesthesiologist, and patient were willing to take

the risk of therapeutic surgery. Combined spinal and epi-

dural anesthesia also was worthy of consideration; however,

the patient did not want regional anesthesia without sedation.

We thought that simple sedation could increase the risk of

respiratory holding and aspiration intraoperatively.

Because of their underlying muscle weakness, Pompe

patients may be more sensitive to neuromuscular blockade.

Rocuronium increases the risk of postoperative continuous

mechanical ventilation. Rocuronium is regarded to act by

reducing metabolic demands and preventing ventilator

asynchrony. Agents such as suxamethonium chloride should

be avoided in Pompe disease as in all myopathic patients

because of the potential risk of rhabdomyolysis and hyper-

kalemia. Malignant hyperthermia precautions should be

taken. A study reported a higher risk of pulmonary com-

plications among patients receiving the long-acting neuro-

muscular blocker pancuronium than among those receiving

the shorter-acting atracurium or vecuronium [10].

Preassessment is primarily aimed at determining the

extent of respiratory compromise, which is shown by pul-

monary function testing (Table 3). The usual findings are

reduced lung volumes. Diaphragmatic weakness, mani-

fested as a difference between pulmonary function in sit-

ting and supine position of more than 20%, is an important

feature in Pompe disease [11, 12]. This finding can be used

to detect whether there is a need for nightly ventilation. In

this case, the need of home ventilation therapy during her

sleep had already revealed the diaphragmatic weakness.

Although carbon dioxide retention and hypoxia usually are

seen with advanced disease, she showed normal arterial

blood gas analysis. The cough, gag, and swallow reflexes

may be weakened by abdominal muscle dysfunction, which

increases the risk of postoperative atelectasis, aspiration,

and pneumonia. Without epidural pain control, abdominal

surgery might have worsened those risks.

Routine blood tests usually show increased levels of

creatine kinase, ALT, AST, and LDH in Pompe disease [5];

this finding may reflect the presence of ongoing muscle

damage, although the levels measured are not indicative of

the severity of the disease. In this case, no abnormal lab-

oratory findings were found; however, this could be inter-

preted as meaning the far-advanced disease progression

may reflect that no more muscles remain to be destroyed.

In early-onset Pompe disease, the common form of

pathology is cardiac issues include cardiomyopathy, heart

failure, and arrhythmia. There is also a component of

cardiac dysfunction that contributes to respiratory failure.

True Wolf-Parkinson-White syndrome has been reported to

occur in Pompe disease [13]. These conduction abnor-

malities could place these patients at high risk of tachy-

arrhythmia and sudden death, especially in situations of

stress such as infection, fever, dehydration, and anesthesia

[14, 15]. In patients with late-onset Pompe disease there is

generally no clinically identifiable heart disease. Electro-

cardiography and an echocardiogram can assure safety

from cardiac involvement. Although this patient’s cardiac

function was well preserved, her history of arrest and

resuscitation was also a burden for us.

J Anesth (2010) 24:768–773 771

123



Table 3 Checklist for anesthetic care for Pompe disease

Preoperative

test

Respiratory compromise Respiratory muscle dysfunction Pulmonary function test

Arterial blood gas analysis

Subjectively respiratory function

History of respiratory failure

Other exercise tolerance Karnofsky scoring

Decreased tendon reflexes

Cardiac compromise Cardiomyopathy, heart failure Echocardiogram

Conduction abnormalities

(True Wolf-Parkinson–White

syndrome)

Electrocardiography

Other compromise Lordosis and/or scoliosis Cobb’s method

Oropharyngeal involvement Cough, gag and swallow reflexes

Ongoing muscle damage Creatine kinase, ALT, AST, and LDH

Other blood tests Blood sugar test

Anesthetic plan Surgery Surgery type Therapeutic surgery vs. palliative surgery

Operation site Abdomen, chest, and other site

Other Operation time, etc.

Anesthesia technique Local or regional anesthesia Site and duration of regional blockade, block technique

General anesthesia Consider neuromuscular blockade, method of

keeping airway, macroglossia

Preoperative management Improve patient lung condition Air stacking, deep insufflations, nocturnal

noninvasive assisted ventilation

Airway infection Chest film, auscultation, other sign and symptom

Monitoring Muscle relaxation Train of four, etc.

Anesthetic depth BIS, entropy

Postoperative

complication

Continuous mechanical ventilation Avoid muscle relaxant

Aspiration pneumonia Prevent nausea and vomiting: preoperative

oral sodium citrate

Postoperative analgesia Patient-controlled analgesia, opioid and

other analgesics

Other respiratory problem Atelectasis, pneumonia

Table 4 Secretion management in mechanical ventilation

Methods Details

Routine management Mobilization heating and humidifying ‘‘Up and out of bed’’

Maintaining the endotracheal tube lumen Suctioning Open/closed suctioning

Bronchial suctioning

Minimally invasive suctioning

(shallow suctioning)

No saline instillation

Novel methods The mucus slurper

The mucus shaver

Enhance secretion removal Simulate a cough Manual hyperinflation

Insufflation–exsufflation

External application of force to loosen

secretions

Percussion and postural drainage,

high-frequency chest wall vibration

Manual ribcage compression Kinetic therapy

Intrapulmonary percussive ventilation
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Chest physiotherapy consists of varying amounts of

percussion, chest wall vibration, postural drainage, and

suctioning (Table 4). These stressful procedures may have

significant metabolic and hemodynamic effects [16], that is,

increase in heart rate, systolic and mean blood pressures, and

cardiac output. Consequently, harmful results may occur in

critically ill patients. There are only a few reports of efforts

to reduce these stresses induced by physiotherapy [16, 17].

In this case, the epidural analgesia played a great role not

only in intraoperative adjuvant analgesia but also in post-

operative analgesia for chest physiotherapy. Postoperative

epidural analgesia reduces the rate of pulmonary compli-

cations in patients at high risk [18]. With the help of epidural

anesthesia, the patient could receive the whole course of

chest physiotherapy more effectively and comfortably.

There have been a few laparoscopic surgery cases in

muscular disease. The fact that pulmonary function dete-

riorates significantly less in laparoscopic surgery compared

with the open procedure contributes to the smooth post-

operative course [19]. However, we were under the need of

open abdomen, so epidural analgesia and pulmonary toilet

care were necessary indeed. Even with repetitive aspiration

pneumonia, one should avoid long surgical procedures,

such as a Nissen fundoplication, because of the high

anesthesia risk. The surgical site is the most important

predictor of pulmonary risk. Risk increases as the incision

approaches the diaphragm [20, 21].

This case report described major abdominal surgery in a

patient with Pompe disease. A few reports of late-onset

subtypes strongly recommend using regional anesthesia

technique and avoiding using a muscle relaxant. However,

if regional anesthesia is impossible, it might be considered

that this planned and scheduled administration of muscle

relaxant will be a substantive help to physicians who must

use a muscle relaxant for anesthesia of adult Pompe disease

patients.

Conflict of interest statement This work was supported by clinical

research grant from Pusan National University Hospital and Pusan

National University Research Grant, 2010.

References

1. Hers HG. Alpha-glucosidase deficiency in generalized glycogen

storage disease (Pompe’s disease). Biochem J. 1963;86:11–6.

2. Ausems MG, Verbiest J, Hermans MP, Kroos MA, Beemer FA,

Wokke JH, Sandkuijl LA, Reuser AJ, van der Ploeg AT. Fre-

quency of glycogen storage disease type II in The Netherlands:

implications for diagnosis and genetic counselling. Eur J Hum

Genet. 1999;7:713–6.

3. Martiniuk F, Chen A, Mack A, Arvanitopoulos E, Chen Y, Rom

WN, Codd WJ, Hanna B, Alcabes P, Raben N, Plotz P. Carrier

frequency for glycogen storage disease type II in New York and

estimates of affected individuals born with the disease. Am J Med

Genet. 1998;79:69–72.

4. Hagemans ML, Janssens AC, Winkel LP, Sieradzan KA, Reuser

AJ, Van Doorn PA, Van der Ploeg AT. Late-onset Pompe disease

primarily affects quality of life in physical health domains.

Neurology. 2004;63:1688–92.

5. Kishnani PS, Hwu WL, Mandel H, Nicolino M, Yong F, Corzo D.

Infantile-Onset Pompe Disease Natural History Study Group. A

retrospective, multinational, multicenter study on the natural his-

tory of infantile-onset Pompe disease. J Pediatr. 2006;148:671–6.

6. van den Hout HM, Hop W, van Diggelen OP, Smeitink JA, Smit

GP, Poll-The BT, Bakker HD, Loonen MC, de Klerk JB, Reuser

AJ, van der Ploeg AT. The natural course of infantile Pompe’s

disease: 20 original cases compared with 133 cases from the

literature. Pediatrics. 2003;112:332–40.

7. Wang LY, Ross AK, Li JS, Dearmey SM, Mackey JF, Worden

M, Corzo D, Morgan C, Kishnani PS. Cardiac arrhythmias fol-

lowing anesthesia induction in infantile-onset Pompe disease: a

case series. Paediatr Anaesth. 2007;17:738–48.

8. Crooks V, Waller S, Smith T, Hahn TJ. The use of the Karnofsky

Performance Scale in determining outcomes and risk in geriatric

outpatients. J Gerontol. 1991;46:M139–44.

9. Muenster T, Forst J, Goerlitz P, Schmitt HJ. Reversal of rocu-

ronium-induced neuromuscular blockade by pyridostigmine in

patients with Duchenne muscular dystrophy. Paediatr Anaesth.

2008;18:251–5.

10. Berg H, Roed J, Viby-Mogensen J, Mortensen CR, Engbaek J,

Skovgaard LT, Krintel JJ. Residual neuromuscular block is a risk

factor for postoperative pulmonary complications. A prospective,

randomised, and blinded study of postoperative pulmonary

complications after atracurium, vecuronium and pancuronium.

Acta Anaesthesiol Scand. 1997;41:1095–103.

11. van der Ploeg AT. Monitoring of pulmonary function in Pompe

disease: a muscle disease with new therapeutic perspectives. Eur

Respir J. 2005;26:984–5.

12. Mellies U, Ragette R, Schwake C, Baethmann M, Voit T,

Teschler H. Sleep-disordered breathing and respiratory failure in

acid maltase deficiency. Neurology. 2001;57:1290–5.

13. Bulkley BH, Hutchins GM. Pompe’s disease presenting as

hypertrophic myocardiopathy with Wolff–Parkinson–White syn-

drome. Am Heart J. 1978;96:246–52.

14. Ing RJ, Cook DR, Bengur RA, Williams EA, Eck J, Dear Gde L,

Ross AK, Kern FH, Kishnani PS. Anaesthetic management of

infants with glycogen storage disease type II: a physiological

approach. Paediatr Anaesth. 2004;14:514–9.

15. Gillette PC, Nihill MR, Singer DB. Electrophysiological mech-

anism of the short PR interval in Pompe disease. Am J Dis Child.

1974;128:622–6.

16. Weissman C, Kemper M, Damask MC, Askanazi J, Hyman AI,

Kinney JM. Effect of routine intensive care interactions on

metabolic rate. Chest. 1984;86:815–8.

17. Klein P, Kemper M, Weissman C, Rosenbaum SH, Askanazi J,

Hyman AI. Attenuation of the hemodynamic responses to chest

physical therapy. Chest. 1988;93:38–42.

18. Cuschieri RJ, Morran CG, Howie JC, McArdle CS. Postoperative

pain and pulmonary complications: comparison of three analgesic

regimens. Br J Surg. 1985;72:495–8.

19. Hendolin HI, Paakonen ME, Alhava EM, Tarvainen R, Ke-

mppinen T, Lahtinen P. Laparoscopic or open cholecystectomy: a

prospective randomised trial to compare postoperative pain,

pulmonary function, and stress response. Eur J Surg. 2000;166:

394–9.

20. Pedersen T, Eliasen K, Henriksen E. A prospective study of risk

factors and cardiopulmonary complications associated with

anaesthesia and surgery: risk indicators of cardiopulmonary

morbidity. Acta Anaesthesiol Scand. 1990;34:144–55.

21. Pooler HE. Relief of post-operative pain and its influence on vital

capacity. Br Med J. 1949;2:1200–3.

J Anesth (2010) 24:768–773 773

123


	Combined general and epidural anesthesia for major abdominal surgery in a patient with Pompe disease
	Abstract
	Introduction
	Case report
	Discussion
	Conflict of interest statement
	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


