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Postoperative complications after abdominal
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Background/aims: Chronic obstructive pulmonary disease is a well-known independent risk factor for the development of posto-
perative pulmonary and cardiac complications after thoracic or nonthoracic surgery. We aimed to determine the risk factors and
complications of abdominal surgery in chronic obstructive pulmonary disease patients. Material and Methods: Thirty-two pati-
ents diagnosed with chronic obstructive pulmonary disease out of 89 patients who underwent abdominal surgery at Zonguldak Ka-
raelmas University Medical School Hospital enrolled in the study. Results: Pulmonary and cardiac complication ratios were found
high in chronic obstructive pulmonary disease patients. Postoperative pulmonary and cardiac complications were documented in
21.8% and 28.1% of chronic obstructive pulmonary disease patients respectively. There were no differences in terms of complicati-
ons, according to the severity of the disease in chronic obstructive pulmonary disease patients. While smoking and age did not effect
the postoperative complications in chronic obstructive pulmonary disease patients, bronchodilator use increased postoperative car-
diac risks. We found that laparoscopic surgery reduced the risk for postoperative pulmonary complications compared with open sur-
gical procedures. No differences were found in terms of complication regarding to the type of incision and the duration of surgery.
Conclusion: The patients with chronic obstructive pulmonary disease had high ratio of the pulmonary and cardiac complications.
The complication rate was higher for surgical sites closer to the diaphragm such as the upper abdomen. Laparoscopy will reduce
the risk for postoperative pulmonary complications compared with open surgical procedures. Based on our preliminary data and
considering the lack of controlled trials, bronchodilators should be used with great caution particularly in the individuals with chro-
nic obstructive pulmonary disease and cardiac comorbidity
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Kronik obstriiktif akciger hastaligi1 olan olgularda abdominal cerrahi
sonrasi postoperatif komplikasyonlar

Amag: Kronik obstriiktif akciger hastaligi torasik veya torasik olmayan cerrahide postoperatif pulmoner ve kardiyak komplikas-
yonlarin gelisimi icin tyi bilinen bagimsiz risk faktoriidiir. Biz kronik obstriiktif akciger hastaligi olanlarda batin ameliyat: sonra-
st gelisen komplikasyonlar: ve bu komplikasyonlara neden olan kogullart arastirmay: amacladik. Yontem: Zonguldak Karaelmas
Universitesi Tip Fakiiltesi Hastanesinde batin cerrahisi uygulanan 89 olgunun kronik obstriiktif akciger hastaligi olan 32’si calis-
maya alindi. Bulgular: Kronik obstriiktif akciger hastalikli olgularda pulmoner ve kardiak komplikasyon orani yiiksekti. Abdo-
minal cerrahi wygulanan kronik obstriiktif akciger hastalikll olgularda postoperatif pulmoner komplikasyon ve kardiyak kompli-
kasyon sirasiyla %21.8 ve %28.1 olarak bulundu. Kronik obstriiktif akciger hastaligi’'nda hastaligin siddeti ile komplikasyon geli-
simi agisindan farklilik saptanmadi. Kronik obstriiktif akciger hastaligt olgularinda sigara i¢imi ve yag postoperatif komplikasyo-
nu etkilemez iken, bronkodilatator kullanimi postoperatif kardiyak komplikasyonu artirdi. Agik cerrahi girisim ile karsilastirildi-
Sinda laparoskopik cerrahinin postoperatif pulmoner komplikasyonu azalttigr saptandi. Cerrahi siirest ve insizyon tipi ile kompli-
kasyonlar arsinda iligski bulunmadi. Sonug¢: Kronik obstriiktif akciger hastaligi olan olgularda pulmoner ve kardiak komplikasyon
orant yiiksek bulundu. Diyafragmaya yakin iist batin cerrahisinin komplikasyon oranint yiikseltmesi ve laparoskopik cerrahinin
actk cerrahi ile kargilagtirildiginda postoperatif pulmoner komplikasyonu azaltmast nedeniyle kronik obstriiktif akciger hastalig
olan olgularda laparoskopi tercih edilmesi gereken bir yontemdir. Bizim on sonu¢larimiza dayanarak, kontrollii ¢calismalarin ol-
mamast nedeniyle, kronik obstriiktif akciger hastaligi olan olgularda kardiyak komorbid durumlar varliginda bronkodilatirlerin
dikkatli kullanilmasint énermekteyiz.

Anahtar kelimeler: Abdominal cerrahi, pulmoner komplikasyonlar, kardiak komplikasyonlar, ASA, SFT
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INTRODUCTION

Pulmonary complications after surgery are a lea-
ding cause of postoperative morbidity and morta-
lity. Advances in anesthesia and surgical techni-
que have made operative intervention possible in
patients with serious underlying cardiopulmonary
disease who previously would have been denied
surgery. There is general agreement that thoracic
and upper abdominal surgery carry the highest
risk of postoperative respiratory complications.
Postoperative pulmonary complications contribute
significantly to overall perioperative morbidity
and mortality (1). In a study of patients undergo-
ing elective abdominal surgery, as an example,
pulmonary complications occurred significantly
more often than cardiac complications and were
associated with significantly longer hospital stays
(2). The National Surgical Quality Improvement
Program (NSQIP) also found that postoperative
pulmonary complications were the most costly of
major postoperative medical complications (inclu-
ding cardiac, thromboembolic and infectious) and
resulted in the longest length of stay (3).

The reported frequency of postoperative pulmo-
nary complications in the literature varies from 2-
70%. This wide range is due in part to patient se-
lection and procedure-related risk factors, altho-
ugh differing definitions for postoperative compli-
cations account for much of the variability and
make comparison of reported incidences across
different studies difficult. One broad definition of
postoperative pulmonary complications includes
all patients with fever and either pulmonary signs
or symptoms (e.g., productive cough, rhonchi or di-
minished breath sounds) or changes on chest X-
ray (e.g., atelectasis, consolidation or incomplete
expansion) (4,5).

Chronic obstructive pulmonary disease (COPD) is
a well-known independent risk factor for the deve-
lopment of postoperative complications after tho-
racic or non-thoracic surgery (6-8). Although there
is no incremental risk with an increasing severity
of airflow limitation in patients undergoing non-
cardiothoracic surgery, such an association has
been found in patients undergoing thoracic sur-
gery (8). As the impact of pulmonary complicati-
ons following surgery has become increasingly ap-
parent, estimation of their risk should be a stan-
dard element of all preoperative medical evaluati-
ons.

We aimed to determine the effect(s) of obstructive
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airways disease on complication rates following
abdominal operations. The definition of postopera-
tive pulmonary complications, identification of pa-
tient- and procedure-related risk factors and the
role of preoperative pulmonary function testing
will be reviewed herein.

MATERIALS AND METHODS

The study site was Zonguldak Karaelmas Uni-
versty Medical School. Thirty-two patients diagno-
sed with COPD out of 89 patients who underwent
abdominal surgery at Zonguldak Karaelmas Uni-
versity Medical School Hospital were enrolled in
the study. Three (9%) patients with severe COPD,
19 (60%) with moderate obstruction, and 10 (31%)
with mild obstruction were selected. Using propo-
sed criteria as a guide (9), the presence of airflow
limitation is defined by forced expiratory volume
in 1 second (FEV,)/forced vital capacity (FVC)
<70%, and staging of disease severity is defined as
follows: severe, if FEV] is less than 50% of predic-
ted; moderate, if FEV, is from 50-79% of predicted;
and mild, if FEV, is more than 80% of predicted.
All of these patients were subjected to evaluations
with detailed history, physical examination, chest
X-ray, respiratory function tests, and arterial blo-
od gases (when needed).

The American Society of Anesthesiologists (ASA)
classification system (10) is based on the presence
of systemic disturbances, which may be: absent
(class 1), mild (class 2), moderate (class 3), severe
(class 4), or almost certain to cause death (class 5).
We used the ASA status recorded in the anesthe-
siologist’s preoperative note. Table 1 lists the in-
terventions performed in the patients with COPD.

Table 1. List of interventions in patients with COPD

Intervention No. (%)
of Patients
Exploratory laparotomy or laparoscopy 13 (40.6%)
Cholecystectomy 3 (9.3%)
Gastrectomy 2 (6.25%)
Gastrectomy and gastrojejunostomy 1(3.12%)
Colectomy 3 (9.3%)
Coloanal anastomosis and ileostomy 1(3.12%)
Ileostomy 2 (6.25%)
Small-bowel resection 3(9.3%)
Appendectomy 1 (3.12%)
Pancreatodigestive anastomosis 1 (3.12%)
Pancreatic resection 1(3.12%)
Low anterior resection 1(3.12%)




All the patients were maintained with sevoflurane
or desflurane following induction with propofol,
fentanyl and midazolam. In five patients with car-
diac morbidity, etomidate was used for induction
instead of propofol.

Data concerning postoperative pulmonary compli-
cations were obtained from the medical records by
a trained research fellow. Complications were de-
fined as follows: pulmonary infection (2 patients)
documented on chest radiograph associated with a
temperature of >38.5°C and/or the use of antibio-
tic treatment, prolonged mechanical ventilation (3
patients) due to respiratory failure, and refractory
hypoxemia and unexpected postoperative use of
aerosol treatment (2 patients).

Complications were defined as follows: supraven-
tricular tachycardia (SVT) (5 patients), ventricu-
lar arrhythmia (2 patients) and congestive heart
failure (2 patients).

Statistical analysis was done using the Statistical
Package for the Social Sciences (SPSS version
11.5) program. Compliance of numerical variables
to normal distribution was assessed by Kolmogo-
rov-Smirnov test. Definitive statistics for normally
distributed data were expressed as meanzstan-

Table 2. Complications of patients with and without
COPD

Postoperative complications

With Without P
COPD COPD value

N=32 N=57
Pulmonary complications 7/32 0/57 0.000
Cardiac complications 9/32 2/57 0.000

Postoperative complications with COPD

dard deviation and for categorical variables as
number and percent. Relationships between the
categorical variables were assessed by chi-square
test. Results were evaluated within 95% confiden-
ce interval, and values of p<0.05 were considered
statistically significant.

RESULTS

Eighty-nine patients who underwent abdominal
surgery were evaluated. Of these 89 patients, 32
(35%) suffered from COPD. There were 22 male
and 10 female patients, aged 70.06x8.49 years
(mean=SD). All the patients were former smokers,
with a 57.96+84.48 pack-year (mean+SD) smoking
history.

Pulmonary (p=0.000) and cardiac (p=0.000) comp-
lication ratios were higher in the COPD patients
compared with the patients without COPD (Table
2). Postoperative pulmonary and cardiac complica-
tions were documented in 21.8% and 28.1% of our
patients with COPD, respectively, who underwent
abdominal surgery. There were no differences in
terms of complications according to the severity of
the disease in patients with COPD (p>0.05) (Tab-
le 3). While no differences were determined in
terms of postoperative pulmonary and cardiac
complications regarding age, abnormal chest
X-ray, smoking history, or changes in preoperati-
ve ECG (p>0.05) in the patients with COPD, car-
diac complication ratios were observed to be high
in the patients using bronchodilator therapy
(p=0.02).

Procedure-specific risk factors for pulmonary
complications include the surgical site, duration of
surgery and type of anesthesia. Laparoscopic sur-
gery reduces the risk for postoperative pulmonary
complications compared with open surgical proce-
dures. The complication rate is higher for upper
abdominal surgery. There were no differences bet-

Table 3. The distribution of postoperative complications in the patients undergoing abdominal operations accor-

ding to the degree of obstructive airway disease

Complications Mild COPD Moderate COPD Severe COPD P value
N N N
Pulmonary
No complications 9 15 1
Prolonged mechanical ventilation - 1 p >0.05
Pneumonia - 1
Refractory hypoxia 1 1
Cardiac
Complications present/absent 5/10 3/19 1/3 p >0.05
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ween type of incision and the duration of surgery
in the patients (Table 4).

Likewise, no differences were determined in the
COPD patients for anesthesia applied. Whereas
high ASA seemed to increase the cardiac complica-
tion rate (Table 5), no differences were found with
respect to the pulmonary complication rate. Pul-
monary complications developed in 4/16 of ASA 2
patients, 2/11 of ASA 3 patients, and 1/5 of ASA 4
patients (p=0.262).

DISCUSSION

The major novel findings of the present study are
as follows: (1) Pulmonary and cardiac complicati-
on ratios were higher in the COPD patients; (2)
Postoperative pulmonary and cardiac complicati-
ons were respectively documented in 21.8% and
28.1% of our patients with COPD who underwent
abdominal surgery; (3) There were no differences
in terms of complications according to the severity
of the disease in patients with COPD; (4) Higher
ASA class and bronchodilator administration were
significantly associated with higher cardiac comp-
lication rates; and (5) There were no differences
between the type of incision and the duration of

Table 4. Procedure-specific risk factors for pulmo-
nary complications

Postoperative pulmonary p

complications/N value
Surgical site
Upper abdominal 6/16 0.04
Lower abdominal 1/16
Surgical procedures
Laparoscopic procedures 0/12 0.021
Open surgical procedures 7/20
Type of incision
Transverse incision 5/14 0.271
Median incision 1/4
Duration of surgery
>60 minutes 5/23 0.346
<60 minutes 2/9
Table 5. ASA class and cardiac complications
ASA class Cardiac complication P
N
2 2/16
3 3/11 p=0007
4 4/5

ASA: American Society of Anesthesiologists.
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surgery in the patients, but upper abdominal sur-
gery caused more pulmonary complications than
lower abdominal surgery, and significantly fewer
complications were seen in laparoscopic procedu-
res than in open surgical procedures.

The reported incidence of postoperative pulmo-
nary complications in patients undergoing non-
cardiothoracic surgery varies widely (from 2% to
19%) (11). Pulmonary function is altered in pati-
ents undergoing surgery. Decreased functional re-
sidual capacity, vital capacity and cough contribu-
te to aspiration, atelectasis and pneumonia, frequ-
ent causes of operative morbidity. More recently,
the definition of a ‘pulmonary complication’ has
been restricted to those that are clinically signifi-
cant, including pneumonia, respiratory failure
with prolonged mechanical ventilation, bronchos-
pasm, atelectasis, and exacerbation of underlying
chronic lung disease. The preoperative risk factors
associated with abdominal surgery have been ad-
dressed in a number of studies. COPD is a well-
known independent risk factor for the develop-
ment of postoperative pulmonary complications
after thoracic or non-thoracic surgery (7,12-13).
COPD also increases the risk of postoperative
arrhythmias in patients undergoing surgery (13).
Our cases with COPD had higher rates of both
pulmonary and cardiac complications. Hence,
many of the criteria used to evaluate surgical risk
are extrapolated from the results in patients with
COPD (14). Classically, a decrease in the FEV1 or
the FVC below 70% is understood to suggest an in-
crease in the risk of pulmonary complications. Ne-
vertheless, in various studies, it has been shown
that the patient’s clinical situation at the time of
the surgery is more important than the lung func-
tion parameters (15,16).

Patient-specific risk factors for pulmonary compli-
cations include COPD, smoking, age, obesity, and
poor general medical status. In our study, except
for COPD, only high ASA increased cardiac comp-
lications. Poor general medical status is a risk fac-
tor for pulmonary complications. It may be that
ASA and age simply reflect underlying comorbi-
dity (14).

In our patients, severity of COPD did not affect
the incidence of pulmonary complications. No stu-
dies have suggested a pulmonary function test va-
lue that would contraindicate surgery. In fact, em-
piric observations suggest that even patients with
significant obstructive lung disease can success-
fully undergo anesthesia and major surgery (17).



In our patients, although the severity of the disea-
se did not lead to a difference in complication ra-
tes, severe COPD patients suffered from serious
pulmonary complications. However, type II error
should be considered since the number of patients
with severe COPD was small. While no differences
were determined in terms of postoperative pulmo-
nary and cardiac complications with respect to
age, abnormal chest X-ray, smoking history, and
changes in preoperative ECG (p>0.05) in the pati-
ents with COPD, cardiac complication ratios were
seen to be high in the patients using bronchodila-
tor therapy (p=0.02). The results of the study by
Kroenke (16) were similar to our results. Periope-
rative bronchodilator administration was associa-
ted with a high cardiac complication rate. In pati-
ents without cardiac disease, selective f2-agonists
rarely cause significant arrhythmias or myocardi-
al ischemia; however, patients with underlying co-
ronary artery disease or preexisting arrhythmias
are at greater risk for these complications.

Procedure-specific risk factors for pulmonary
complications include the surgical site, duration of
surgery, type of anesthesia, and type of neuromus-
cular blockage. The surgical site is the most im-
portant risk factor. The complication rate is higher
for surgical sites closer to the diaphragm, such as
the thoracic region and the upper abdomen. Diffe-
rences were determined in our patients with
COPD who underwent upper versus lower abdo-
minal surgery. In a recent study, unadjusted pos-
toperative pulmonary complication rates for upper
abdominal, lower abdominal, and any abdominal
surgery from 43 studies were obtained. These we-
re 19.7%, 7.7% and 14.2%, respectively (18). Pro-
longed surgical procedures are associated with
higher risk; however, in our patients, no such as-
sociations were determined.

It seems that laparoscopic procedures should re-
duce the risk for postoperative pulmonary compli-
cations compared with open surgical procedures,
as they are associated with less postoperative pa-
in, which should facilitate deep breathing and im-
prove postoperative lung volumes. Nevertheless,

REFERENCES

1. Gass DG, Olsen NG. Preoperative pulmonary function tes-
ting to predict postoperative morbidity and mortality.
Chest 1986; 89: 127-35.

2. Lawrence, VA, Hilsenbeck, SG, Mulrow, CD, et al. Inciden-
ce and hospital stay for cardiac and pulmonary complicati-

ons after abdominal surgery. J Gen Intern Med 1995; 10:
671-8.

Postoperative complications with COPD

evidence for whether laparoscopic surgery reduces
the risk of pulmonary complications has varied
until recently. In 2008, however, Weller and Rosa-
ti published an analysis of a nationally represen-
tative database of 19,156 patients who underwent
bariatric surgery in 2005. After adjustment for co-
morbidities, they found that the rate of postopera-
tive pulmonary complications was nearly double if
patients underwent open surgery as opposed to la-
paroscopic surgery. Open surgery was also asso-
ciated with significantly higher rates of sepsis,
cardiovascular events and reoperation compared
with laparoscopic procedures. This study suggests
that preference for laparoscopic procedures is
another strategy that may reduce pulmonary
complication rates, at least in the setting of bari-
atric surgery (19).

Although controversial, a systematic review of 141
trials including 9,559 patients reported a reducti-
on in risk with the use of epidural or spinal anest-
hesia compared to general anesthesia (20). The ne-
gative effect of general anesthesia on lung mecha-
nics, gas exchange and respiratory center drive is
well known. The persistence of these effects in the
postoperative period can make extubation difficult
or else precipitate the appearance of respiratory fa-
ilure (21). Moreover, depending on the type of sur-
gery performed, the risk of the appearance of
complications during the postoperative period may
increase. This risk is due to the severe alteration
these procedures exert on lung mechanics (22).

In conclusion, our patients with COPD had higher
rates of both pulmonary and cardiac complicati-
ons. Hence, many of the criteria used to evaluate
surgical risk are extrapolated from the results in
patients with COPD. Our preliminary data in con-
junction with the lack of controlled trials make
one wonder if routine bronchodilator use triggered
solely by spirometric abnormalities is warranted.
The complication rate is higher for surgical sites
closer to the diaphragm, such as the upper abdo-
men. Because it is “minimally invasive”, laparos-
copic surgery might have advantages in patients
with underlying lung disease.

3. Dimick, JB, Chen, SL, Taheri, PA, et al. Hospital costs as-
sociated with surgical complications: a report from the pri-
vate-sector National Surgical Quality Improvement Prog-
ram. J Am Coll Surg 2004; 199: 531-7.

4. Wightman JA. A prospective survey of the incidence of pos-
toperative pulmonary complications. Br J Surg 1968; 55:
85-91.

527



ATALAY et al.

10.

11.

12.

13.

Mohr DN, Jett JR. Preoperative evaluation of pulmonary
risk factors. J Gen Intern Med 1988; 3: 277-87.

Fisher BW, Majumdar SR, McAlister FA. Predicting pul-
monary complications after nonthoracic surgery: a syste-
matic review of blinded studies. Am J Med 2002; 112: 219-
25.

McAlister FA, Khan NA, Straus SE, et al. Accuracy of the
preoperative assessment in predicting pulmonary risk af-
ter nonthoracic surgery. Am J Respir Crit Care Med 2003;
167: 741-4.

Fuster RG, Argudo JA, Albarova OG, et al. Prognostic va-
lue of chronic obstructive pulmonary disease in coronary
artery bypass grafting. Eur J Cardiothorac Surg 2006; 29:
202-9.

Gold WM, Boushey HA. Pulmonary function testing. In:
Murray JF, Nadel JA (eds). Textbook of respiratory medi-
cine. Philadelphia: WB Saunders, 1988.

Dripps DR, Lamont A, Eckenhoff JE. The role of anesthesi-
a in surgical mortality. JAMA 1961; 178: 261-6.

Fisher BW, Majumdar SR, McAlister FA. Predicting pul-
monary complications after nonthoracic surgery: a syste-
matic review of blinded studies. Am J Med 2002; 112: 219-
25.

Naunheim KS, Wood DE, Krasna MdJ, et al. Predictors of
operative mortality and cardiopulmonary morbidity in the
National Emphysema Treatment Trial. J Thorac Cardio-
vasc Surg 2006; 131: 43-53.

Fuster RG, Argudo JA, Albarova OG, et al. Prognostic va-
lue of chronic obstructive pulmonary disease in coronary

artery bypass grafting. Eur J Cardiothorac Surg 2006; 29:
202-9.

528

14

15.

16.

17.

18.

19.

20.

21.

22.

. Kroenke K, Lawrence VA, Theroux JF, et al. Postoperative

complications after thoracic and major abdominal surgery
in patients with and without obstructive lung disease.
Chest 1993; 104: 1445-51.

Williams-Russo P, Charlson ME, MacKenzie CR, et al. Pre-
dicting postoperative pulmonary complications: is it a real
problem? Arch Intern Med 1992; 152: 1209-13.

Cain HD, Stevens PM, Adaniya R, et al. Preoperative pul-
monary function and complications after cardiovascular
surgery. Chest 1979; 76: 130-5.

Nunn JF, Milledge JS, Chen D, Dore C. Respiratory crite-
ria of a surgery and anaesthesia. Anaesthesia 1988; 43:
543-51.

Smetana GW, Lawrence VA, Cornell JE; American College
of Physicians. Preoperative pulmonary risk stratification
for noncardiothoracic surgery: systematic review for the
American College of Physicians. Ann Intern Med 2006;
144: 581-95.

Smetana GW. Postoperative pulmonary complications: an
update on risk assessment and reduction. Cleve Clin J Med
2009; 76(Suppl 4): s60-5.

Rodgers A, Walker N, Schug S, et al. Reduction of postope-
rative mortality and morbidity with epidural or spinal ana-
esthesia: results from overview of randomised trials. BMdJ
2000; 321: 1493.

Ford GT, Rosenal TW, Cletgue F, Whitelaw WA. Respira-
tory physiology in upper abdominal surgery. Clin Chest
Med 1993; 14: 237-52.

Smetana GW. Preoperative pulmonary evaluation. New
Engl J Med 1999; 340: 937-44.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


