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Background: Parenchymatous lung lesions often present as peripheral non-endobronchial lesions, which are

not visible through conventional flexible fiberoptic bronchoscopy. Tissue diagnosis from these lesions is

usually obtained by transbronchial lung biopsy (TBLB). The lesion location is estimated by chest radiograph

(CXR) or computerized tomography (CT) of the chest. The diagnostic yield of TBLB is limited and variable,

ranging from 16-80%. Fluoroscopy is used simultaneously with FOB during TBLB for better localization of

parenchymatous lesions. Nevertheless, fluoroscopy-guided transbronchial biopsy (Flu-TBLB) is not widely

used at present. The advantages and safety of Flu-TBLB have not yet been verified.

Objective: To compare the diagnostic yields and complications of TBLB with and without fluoroscopy guid-

ance for non-endobronchial lung lesion.

Study design: Descriptive study with subgroup analysis

Material and Method: Medical and bronchoscopic data records of patients who underwent TBLB at Siriraj

Hospital from January 2001 to June 2005 were reviewed. The patients were divided into two groups accord-

ing to the use of fluoroscopy during TBLB. Patient demographic data, underlying diseases, CXR findings,

diagnoses, complications and yields of TBLB of the two groups were compared.

Statistical analysis: Student t-test and chi-square test

Results: Six hundred and fifty patients were included in the present study. Three hundred and thirty-one

patients were in Flu-TBLB group, 319 patients were in non fluoroscopy-guided transbronchial biopsy (NFlu-

TBLB) group. The overall diagnostic yield of Flu-TBLB group was statistically significantly higher than

NFlu-TBLB group (43.8% vs. 32.9%; p = 0.003). When comparing the diagnostic yields of the 2 groups by

CXR findings, the yields of Flu-TBLB group were statistically significantly higher than NFlu-TBLB group for

lung masses (41.4% vs. 29.5%; p = 0.036) and focal infiltrative lesions (46.2% vs. 29.4%; p = 0.008),

respectively. The yield of Flu-TBLB group was slightly higher than NFlu-TBLB group for diffuse infiltrative

lesion (45.1% vs. 40%; p = 0.289). No significant difference in the rate of pneumothorax discovery between

the two groups (1.2% in Flu-TBLB group and 0.6% in NFlu-TBLB group) was observed.

Conclusion: Flu-TBLB significantly increases the diagnostic yields of non-endobronchial lung masses and

focal infiltrates compared to NFlu-TBLB. There is no clinical significant difference in the rate of pneumotho-

rax discovery between the two groups. Flu-TBLB is also more cost-saving.
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Fiberoptic bronchoscopy (FOB) is widely

used to diagnose various lung diseases, especially

endobronchial lung lesions. It gives diagnostic yields

as high as 70-90%(1,2). In contrast, peripheral non-

endobronchial lung lesions have been and continue to

be a challenge to clinicians. Without accurate localiza-

tion, the diagnostic yield of transbronchial lung bio-

psy (TBLB) is limited and variable, ranging from 16-

80%(2-9). Fluoroscopy has been introduced and used

together with TBLB since 1974. However, this procedure
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in the present study. Three hundred and thirty-one

patients were in Flu-TBLB and 319 patients in NFlu-

TBLB group. Between the two groups, there were no

statistically significant differences in mean age, sex and

the rate of underlying diseases (such as hematologic

disease, steroid use, systemic lupus erythematosus

(SLE) or post transplantation) except for human immu-

nodeficiency viral infection (HIV) that the rate was

higher in NFlu-TBLB group than Flu-TBLB group. The

data are summarized in Table 1.

The overall diagnostic yield of Flu-TBLB

group was statistically significantly higher than NFlu-

TBLB group (43.8% vs. 32.9%; p = 0.003). Comparing

the diagnostic yields of the two groups by using dif-

ferent CXR patterns, the yields of Flu-TBLB group were

statistically significantly higher than NFlu-TBLB

group for lung masses (41.4% vs. 29.5%; p = 0.036) and

focal infiltrative lesions (46.2% vs. 29.4%; p = 0.008).

However, the yield of the Flu-TBLB group was not

different from the NFlu-TBLB group for diffuse infiltra-

tive lesion (45.1% vs. 40%; p = 0.289).

has not been accepted to use as a standard procedure

despite the fact that it seems to improve the diagnostic

yield in localized lung parenchymal disease as well as

reducing the rate of pneumothorax.

The primary objective of the present study

was to compare the diagnostic yields and complica-

tions of TBLB with and without fluoroscopic guidance

in non-endobronchial lung lesion. The secondary

objective was to determine whether the  fluoroscopy-

guided transbronchial biopsy (Flu-TBLB) has an eco-

nomic benefit.

Material and Method

The data of all adult patients with non-endo-

bronchial lung lesions who underwent FOB and TBLB

at the Pulmonary Procedure Unit (PPU), Division of

Respiratory Diseases and Tuberculosis, Department

of Medicine, Siriraj Hospital, Thailand between January

2001 and June 2005 were reviewed. Since the fluoros-

copy method was first introduced in the authors’ Pul-

monary Procedure Unit in July 2002, patients who had

FOB with TBLB done from January 2001 to June 2002

were included in the non fluoroscopy-guided trans-

bronchial biopsy (NFlu-TBLB) group and those who

had FOB with TBLB done under fluoroscopy guidance

from January 2003 to June 2005 were included in the

Flu-TBLB group. Medical and bronchoscopic data,

including patient demographics, underlying diseases,

CXR findings, diagnoses, complications and diagnos-

tic yields of TBLB of all the patients recruited in the

present study were recorded. Three CXR patterns were

also recorded separately as a mass (or nodule) lesion, a

focal infiltrative lesion and a diffuse infiltrative lesion.

Statistic analysis

Descriptive statistics were used to describe

the study population. All continuous data (such as

diagnostic yields, frequency of each underlying

disease, frequency of each radiographic pattern, final

diagnoses of Flu-TBLB and NFlu-TBLB group, pneu-

mothorax rate) were compared between the two groups.

A 2-sample (unpaired) t-test was used to compare mean

of quantitative variable (e.g. age) between two groups,

whereas a Pearson’s chi-square test was for compari-

son of qualitative variable (e.g. underlying disease, final

diagnosis) between groups. All statistical analyses

were performed using statistical software (SPSS for

Windows, Version 10.0, Chicago, IL).

Results

Six hundred and fifty patients were enrolled

VATS = video-assisted thoracoscopic surgery

Fig. 1 Algorithm showed estimated cost saving by using

Flu-TBLB, assumed that all non-diagnostic patients

would proceed for VATS or open lung biopsy
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Among the three different patterns of radio-

graphic abnormality, the authors found mass or nodu-

lar lung lesions the most common, followed by focal

infiltrative lesions and then by diffuse infiltrative le-

sions in Flu-TBLB group. These three radiographic

abnormalities were distributed almost equally in the

NFlu-TBLB group. More patients had masses or nodu-

lar lesions in Flu-TBLB than NFlu-TLB, as shown in

Table 2.

Patients’ final diagnoses from TBLB are

shown in Table 2. Malignancy and granuloma were

found most frequently, ranking first and second among

other diagnoses in both Flu-TBLB and NFlu-TBLB

groups. The rest of the diagnoses were pneumocystis

pneumonia, interstitial pneumonitis, fungal infection,

alveolar proteinosis, pulmonary alveolar capillaritis, and

nocardia infection. The rate of malignancy diagnosis

was significantly higher in the Flu-TBLB group com-

pared to the NFlu-TBLB group (21.1% vs. 13.5%; p <

0.05).

In the present study, among 650 patients,

pneumothorax occurred only in six patients (four had

Number (%) or Mean + SD

Total (n = 650) Flu-TBLB (n = 331) NFlu-TBLB (n = 319) p-value

Age (years)   54 + 8.9   55 + 8.2  0.579

Sex :

male 186 (56.2) 198 (62.1)  0.128

Female 145 (43.8) 121 (37.9)

Underlying  diseases

- None 277 (83.7) 247 (77.4)  0.160

- HIV   15 (4.5)   29 (9.1)

- Steroid use   19 (5.7)   18 (5.6)

- Hematologic disease   10 (3.0)   15 (4.7)

- SLE     8 (2.4)     6 (1.9)

- Post transplantation     2 (0.6)     4 (1.3)

Table 1. Demographic data and underlying diseases of the patients

n = number, HIV = human immunodeficiency viral infection, SLE = systemic lupus erythematosus

   Number (%)

Flu-TBLB (n = 331) NFlu-TBLB (n = 319) p-value

Radiographic finding

Mass or nodule 145 (43.8) 105 (32.9) 0.010

Focal infiltrative lesion 104 (31.4) 109 (34.2)

Diffuse infiltrative lesion   82 (24.8) 105 (32.9)

Final diagnosis

Granuloma   58 (17.5)   58 (18.2) 0.140

Malignancy   70 (21.1)   43 (13.5)

Pneumocystis pneumonia     9 (2.7)   13 (4.1)

Interstitial pneumonitis   12 (3.6)     8 (2.5)

Fungal infection     6 (1.8)     4 (1.3)

Others     5 (1.5)     3 (0.9)

Non diagnostic 171 (51.7) 190 (59.6)

Table 2. Frequency of the different radiographic patterns and final diagnoses in Flu-TBLB and NFlu-TBLB

groups
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diffuse infiltrative lesion and two had focal infiltrative

lesion). There was no clinical significant difference

between the two groups (two patients (0.6%) in the

NFlu-TBLB group and four patients (1.2%) in the Flu-

TBLB group). Among these six patients, only two

patients required intercostal chest tube drainage, two

patients underwent transthoracic needle aspiration.

They were all discharged after 72 hours of hospitaliza-

tion. The other two patients were asymptomatic and

no intervention was required. There was no mortality

reported.

Discussion

The use of fluoroscopy during TBLB has been

debated for several years. It is uncertain whether fluo-

roscopy may aid the diagnosis of non-endobronchial

lung lesions and/or reduce the rate of complications

from the procedures. In addition, the fluoroscopy

itself is not available in many institutions. There were a

few case reports regarding the diagnostic yields of fluo-

roscopy-guided TBLB, most of these were done in a

small number of patients with lung masses or nodules.

A few reports, however, compared the yields of Flu-

TBLB and NFlu-TBLB in the same studies. The addi-

tional yields from fluoroscopy use during TBLB were

conflicting. The diagnostic yields of TBLB with fluo-

roscopy guidance varied from 39-73%(2-4,7-10) as shown

in Table 3.

In 1988, Anders GT et al reported a higher

diagnostic yield of TBLB with fluoroscopy than with-

out fluoroscopy for the mass lesion, but had similar

yields for diffuse infiltrative lesion in 112 patients(3).

In the present study, the authors demonstrated overall

significantly higher diagnostic yields of Flu-TBLB

in much larger group of patients (650 patients). The

authors also demonstrated that not only is the diag-

nostic yield of lung masses improved by fluoroscopy

guided-TBLB, but also the yields of focal infiltrative

lesions.  While in the diffuse disease, the yield was not

different, it seemed to be higher in the fluoroscopy-

use group. The authors believe that fluoroscopy did

enhance the yield in distinct radiographic patterns of

non-endobronchial lung lesion.

The number of patients with final diagnosis

of malignancy in Flu-TBLB group was significantly

higher than the NFlu-TBLB group. This might be from

the higher number of patients with lung masses or

nodules included in Flu-TBLB group. Since these types

of lesions had a high likelihood of being malignant

lesions in general, this might indirectly increase the

diagnostic yields of malignancy in Flu-TBLB group.

TBLB does increase the risk of procedure-

related pneumothorax. Reported risks of TBLB-related

pneumothorax were ranged from 0.3 to 3%(11-13) but

the risk could increase in diffuse infiltrative lesion

ranging from 0.5 to14%(9,12,13).

A few studies reported that the pneumo-

thorax rate in TBLB might decrease with fluoroscopy(9).

In the present study, pneumothorax occurred very mini-

mally, only about 1% in both the Flu-TBLB and NFlu-

TBLB groups. The majority of cases with pneumotho-

rax occurred in diffuse infiltrative lesion, the same as in

other reports. Nevertheless, the rate of pneumothorax

in the presented NFlu-TBLB group might be underesti-

mated because post-bronchoscopic CXR was per-

formed only in suspected cases, while in the Flu-TBLB

group all the patients underwent fluoroscopic screen-

ing for pneumothorax immediately after the procedure.

The authors also used their hospital unit price

(calculated by considering the price of equipments,

Studies  n          Mass(%)    Focal lesion (%)  Diffuse lesion(%)

Flu NFlu Flu NFlu Flu  NFlu

Popp W, 1990   99   36

Chechani V, 1996   49 57

Cortese D, 1979   48 46

Yang MC, 2004   96 39 61

De Fenoyl O, 1989 174   87

Ailani R.K, 1993   30   76

Anders GT, 1988 112 73   26 72   77

Our  study 650 42   30 46  29 45   40

Table 3. Diagnostic yields of TBLB among different studies
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labor cost, maintenance cost, average number of

patients using the equipment over 10 years) to approxi-

mate the cost of fluoroscopy use and the cost of other

additional procedures such as open lung biopsy or

video-assisted thoracoscopic surgery (VATS) that

might be needed once the TBLB results were non-

diagnostic.

Under the assumption that all the patients with

non-endobronchial lung lesion who underwent TBLB

with non-diagnostic result would be sent for open lung

biopsy or VATS, the authors estimated the total cost

needed to obtain final diagnosis. In the Flu-TBLB

group, with the diagnostic yield of 44%, the estimated

total cost for obtaining final diagnoses in a hundred

cases was 2,310,000 Thai Baht plus hospitalization

cost for VATS or open lung biopsy of 56 cases. In the

NFlu-TBLB group, with the diagnostic yield of 33%,

estimated total cost for obtaining final diagnoses in a

hundred cases was 2,595,000 Thai Baht plus hospi-

talization cost for VATS of 67 cases. In this scenario,

Flu-TBLB might save at least 285,000 Thai Baht plus

hospitalization cost for VATS or open lung biopsy of

11 cases per a hundred cases, shown in Fig. 1.

Conclusion

Flu-TBLB significantly increases the diagnos-

tic yields of non-endobronchial lung masses and

focal infiltrates compared to NFlu-TBLB. No clinically

significant difference in the rate of pneumothorax

between the two groups was observed. Flu-TBLB is

also more cost-saving.

References

1. Chaudhary BA, Yoneda K, Burki NK. Fiberoptic

bronchoscopy. Comparison of procedures used

in the diagnosis of lung cancer. J Thorac

Cardiovasc Surg 1978; 76: 33-7.

2. Fuladi AB, Munje RP, Tayade BO. Value of

washings, brushings, and biopsy at fibreoptic

bronchoscopy in the diagnosis of lung cancer.

JIACM 2004; 5: 137-42.

3. Anders GT, Johnson JE, Bush BA, Matthews JI.

Transbronchial biopsy without fluoroscopy. A

seven-year perspective. Chest 1988; 94: 557-60.

4. de Fenoyl O, Capron F, Lebeau B, Rochemaure J.

Transbronchial biopsy without fluoroscopy: a five

year experience in outpatients. Thorax 1989; 44:

956-9.

5. Radke JR, Conway WA, Eyler WR, Kvale PA.

Diagnostic accuracy in peripheral lung lesions.

Factors predicting success with flexible fiberoptic

bronchoscopy. Chest 1979; 76: 176-9.

6. Baaklini WA, Reinoso MA, Gorin AB, Sharafkaneh

A, Manian P. Diagnostic yield of fiberoptic

bronchoscopy in evaluating solitary pulmonary

nodules. Chest 2000; 117: 1049-54.

7. Chechani V. Bronchoscopic diagnosis of solitary

pulmonary nodules and lung masses in the

absence of endobronchial abnormality. Chest

1996; 109: 620-5.

8. Cortese DA, McDougall JC. Biopsy and brushing

of peripheral lung cancer with fluoroscopic

guidance. Chest 1979; 75: 141-5.

9. Allani RK, Issac RK, Shah SP, Koyenda DN.

Transbronchial biopsy in diffuse lung disease.

Indian J Tuberc 1993; 40: 199-203.

10. Yang MC, Liu WT, Wang CH, Lin HC, Chen HC,

Chou CL, et al. Diagnostic value of endobronchial

ultrasound-guided transbronchial lung biopsy in

peripheral lung cancers. J Formos Med Assoc

2004; 103: 124-9.

11. British Thoracic Society guidelines on diagnostic

flexible bronchoscopy Thorax 2001; 56(Suppl 1):

i1-21.

12. Credle WF, Jr., Smiddy JF, Elliott RC. Complica-

tions of fiberoptic bronchoscopy. Am Rev Respir

Dis 1974; 109: 67-72.

13. Ahmad M, Livingston DR, Golish JA, Mehta AC,

Wiedemann HP. The safety of outpatient

transbronchial biopsy. Chest 1986; 90: 403-5.



J Med Assoc Thai Vol. 90 Suppl. 2 2007  73

°“√«‘π‘®©—¬æ¬“∏‘ ¿“æ„π‡π◊ÈÕªÕ¥‚¥¬°“√„™âø≈ŸÕÕ√Õ ‚§ªπ”„π°“√μ—¥™‘Èπ‡π◊ÈÕªÕ¥ºà“π∑“ß

°≈âÕß àÕßÀ≈Õ¥≈¡

«√“ß§≥“ ƒ∑∏‘√—°…å,  ÿ√’¬å  ¡ª√–¥’°ÿ≈

¿Ÿ¡‘À≈—ß: °“√μ—¥™‘Èπ‡π◊ÈÕºà“π∑“ß°≈âÕß àÕßÀ≈Õ¥≈¡‡æ◊ËÕ«‘π‘®©—¬æ¬“∏‘ ¿“æ„π‡π◊ÈÕªÕ¥π—Èπ ¡—°μâÕßÕ“»—¬°“√§“¥‡¥“

μ”·Àπàß®“°¿“æ√—ß ’∑√«ßÕ° À√◊Õ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ‚¥¬∑—Ë«‰ª‚Õ°“ μ√«®æ∫æ¬“∏‘ ¿“æ¥—ß°≈à“«§◊Õ√âÕ¬≈– 16-

80 °“√„™âø≈ŸÕÕ√Õ ‚§ª√à«¡„π°“√μ—¥™‘Èπ‡π◊ÈÕªÕ¥ºà“π∑“ß°≈âÕß àÕßÀ≈Õ¥≈¡®–™à«¬‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√°”Àπ¥

μ”·Àπàß¢ÕßªÕ¥ à«π∑’Ë¡’æ¬“∏‘ ¿“æ

«—μ∂ÿª√– ß§å: ‡ª√’¬∫‡∑’¬∫º≈°“√«‘π‘®©—¬æ¬“∏‘ ¿“æ„π‡π◊ÈÕªÕ¥ º≈¢â“ß‡§’¬ß·≈–§à“„™â®à“¬¢Õß°“√μ—¥™‘Èπ‡π◊ÈÕºà“π∑“ß

°≈âÕß àÕßÀ≈Õ¥≈¡‡¡◊ËÕ„™âÀ√◊Õ‰¡à„™âø≈ŸÕÕ√Õ ‚§ª√à«¡

«— ¥ÿ·≈–«‘∏’°“√: ‡°Á∫¢âÕ¡Ÿ≈≈—°…≥–∑“ß§≈‘π‘°√«¡∑—Èß≈—°…≥–¿“æ√—ß ’∑√«ßÕ° º≈°“√«‘π‘®©—¬æ¬“∏‘ ¿“æ„π‡π◊ÈÕªÕ¥

‚¥¬°“√μ—¥™‘Èπ‡π◊ÈÕºà“π∑“ß°≈âÕß àÕßÀ≈Õ¥≈¡ ·≈–º≈¢â“ß‡§’¬ß®“°°“√ àÕßÀ≈Õ¥≈¡¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√μ√«®

μ—¥™‘Èπ‡π◊ÈÕºà“π∑“ß°≈âÕß àÕßÀ≈Õ¥≈¡√–À«à“ß °√°Æ“§¡ 2001 ∂÷ß¡‘∂ÿπ“¬π 2005 ≥  “¢“«‘™“‚√§√–∫∫°“√À“¬„®

‚√ßæ¬“∫“≈»‘√‘√“™ «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬·∫àßºŸâªÉ«¬‡ªìπ Õß°≈ÿà¡ §◊Õ°≈ÿà¡∑’Ë„™âø≈ŸÕÕ√Õ ‚§ª√à«¡¥â«¬·≈–°≈ÿà¡∑’Ë‰¡à„™â °“√

«‘‡§√“–Àå∑“ß ∂‘μ‘ student t-test ·≈– chi-square test

º≈°“√»÷°…“: ºŸâªÉ«¬ 331 √“¬Õ¬Ÿà„π°≈ÿà¡∑’Ë„™âø≈ŸÕÕ√Õ ‚§ª√à«¡ ·≈–ºŸâªÉ«¬ 319 √“¬‰¡à‰¥â„™âø≈ŸÕÕ√Õ ‚§ª√à«¡ °≈ÿà¡∑’Ë„™â

ø≈ŸÕÕ√Õ ‚§ª√à«¡‰¥âº≈°“√«‘π‘®©—¬√«¡¡“°°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ §◊Õ √âÕ¬≈– 43.8 ‡∑’¬∫°—∫√âÕ¬≈– 32.9 „π°≈ÿà¡∑’Ë

‰¡à‰¥â„™â; p=0.003 „πºŸâªÉ«¬∑’Ë¡’¿“æ√—ß ’∑√«ßÕ°‡ªìπ≈—°…≥–°âÕπÀ√◊ÕΩÑ“¢“«‡ªìπÀ¬àÕ¡‡©æ“–∑’Ëπ—Èπ°≈ÿà¡∑’Ë„™âø≈ŸÕÕ√Õ ‚§ª

√à«¡‰¥âº≈°“√«‘π‘®©—¬¡“°°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  à«π„πºŸâªÉ«¬∑’Ë¡’¿“æ√—ß ’∑√«ßÕ°‡ªìπΩÑ“¢“«°√–®“¬∑—Ë«‰ª

°≈ÿà¡∑’Ë„™âø≈ŸÕÕ√Õ ‚§ª√à«¡‰¥âº≈°“√«‘π‘®©—¬¡“°°«à“‡≈Á°πâÕ¬ Õ—μ√“°“√‡°‘¥ªÕ¥√—Ë«¢Õß∑—Èß Õß°≈ÿà¡‰¡à·μ°μà“ß°—π

°“√§”π«≥§à“„™â®à“¬√«¡æ∫«à“ °≈ÿà¡∑’Ë„™âø≈ŸÕÕ√Õ ‚§ª√à«¡ª√–À¬—¥§à“„™â®à“¬√«¡°«à“°≈ÿà¡∑’Ë‰¡à„™â

 √ÿª: °“√„™âø≈ŸÕÕ√Õ ‚§ª√à«¡„π°“√μ—¥™‘Èπ‡π◊ÈÕªÕ¥ºà“π∑“ß°≈âÕß àÕßÀ≈Õ¥≈¡®–™à«¬‡æ‘Ë¡‚Õ°“ «‘π‘®©—¬‚√§„πºŸâªÉ«¬

∑’Ë¡’æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕªÕ¥·∫∫°âÕπÀ√◊ÕΩÑ“¢“«‡ªìπÀ¬àÕ¡‡©æ“–∑’Ë ‚¥¬¡’Õ—μ√“‡ ’Ë¬ß°“√‡°‘¥ªÕ¥√—Ë«‰¡à·μ°μà“ß°—π

·≈–ª√–À¬—¥§à“„™â®à“¬„π°“√«‘π‘®©—¬‚¥¬√«¡°«à“



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




