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Objectives: Supracostal access during percutaneous
nephrolithotomy (PCNL) increases the risk of pulmonary
complications. Although routine postoperative thoracic
imaging is commonly performed to detect these events,
its clinical necessity remains controversial. This study
aimed to assess the necessity of routine postoperative
thoracic imaging for detecting pulmonary complications
in patients undergoing supracostal mini percutaneous
nephrolithotomy (m-PCNL) surgery.
Methods: A retrospective analysis was conducted on
data from patients who underwent supracostal m-PCNL
between 2017 and 2022 in a tertiary center. Exclud-
ing patients under 18, with kidney/skeletal anomalies,
or active thoracic disease, 112 eligible patients were
included. Patients were divided into two groups: those

with routine postoperative chest X-ray (CXR) (Group 1,
n = 40) and those without (Group 2, n = 72). Complica-
tions and operative data were compared between groups.
Results: Mean ages were 44.3 ± 11.4 (Group 1) and
42.6 ± 13.1 (Group 2), with no significant difference
(p = 0.102). Stone sizes were 30.8 ± 8.6 mm (Group 1)
and 24.8 ± 8.4 mm (Group 2), also not significantly dif-
ferent (p = 0.313). High fever occurred in 10% of Group
1 and 4% of Group 2 (p = 0.246). Minimal effusion was
found in 10% of Group 1, with no treatment due to lack of
symptoms. However, subsequent CXR revealed hydrop-
neumothorax in 2.5% of cases, necessitating thoracic
tube insertion. In Group 2, 5% developed postoperative
respiratory symptoms, with significant pneumothorax
in 1.3%, requiring thoracic tube placement. Thoracic
tube insertion rates did not significantly differ between
groups (Group 1: 2.5% vs. Group 2: 1.3%, p = 0.671).
Conclusions: Routine postoperative thoracic imaging
did not show any significant benefit in detecting pul-
monary complications post-supracostal m-PCNL.
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Introduction

Urinary system stone disease is an important health
problem that has a major place in urology practice,
not only because of its high prevalence but also due
to the significant morbidity, economic burden, and
recurrence risk it imposes on affected individuals.1

In recent years, the incidence of the disease has
continued to increase worldwide, and this rise has
been attributed to several interrelated factors such
as changing climate characteristics, dietary habits
shifting toward higher protein and salt consumption,
decreased fluid intake, and the increasing preva-
lence of obesity and metabolic syndrome.2 These
multifactorial causes emphasize the importance of
both preventive strategies and effective treatment
modalities in daily urological practice.

At present, a wide range of surgical and minimally
invasive treatment options are available for the
management of urinary system stones. Percutaneous
nephrolithotomy (PCNL), flexible ureterorenoscopy
(f-URS), extracorporeal shock wave lithotripsy
(ESWL), open, and laparoscopic surgical approaches
constitute the principal methods used in clinical
practice.3 The choice of treatment in an individual
patient is determined by multiple factors, including
the characteristics of the stone (size, anatomical
location, and chemical composition), anatomical
features of the kidney and collecting system, patient-
related parameters such as obesity or solitary kidney,
and, in many cases, the clinical experience and
preference of the surgeon.3

According to the most recent guideline of the
European Association of Urology (EAU), PCNL con-
tinues to be regarded as the gold standard treatment
method for kidney stones larger than 2 cm, owing
to its high efficacy and durability of outcomes.4 In
the literature, stone-free rates of up to 96% have
been reported with PCNL, highlighting its supe-
riority in achieving complete clearance compared
to other modalities.5 Traditionally, PCNL was per-
formed using a 30 Fr sheath at the time of its first
description; however, as clinical experience grew,
efforts were made to minimize perioperative mor-
bidity and reduce complication rates by gradually
introducing smaller caliber sheaths. In this regard,
the evolution toward mini PCNL (m-PCNL), which
employs instruments with sizes below 22 Fr, has
provided urologists with a reliable option offering
superior success rates and minimal complication
profiles, particularly in selected patient populations.6

PCNL surgery can be performed with both supra-
costal and infracostal access methods, depending on
the location of the stone and the individual renal

anatomy.7 Each approach has its own advantages and
drawbacks; however, in PCNL surgeries performed
with the supracostal technique, the risk of pleural
and pulmonary complications, such as hydrotho-
rax, pneumothorax, or pleural effusion, is notably
increased when compared to infracostal access. These
potential complications have been a matter of clinical
concern for decades.

The usefulness of routine early postoperative
lung imaging, particularly chest radiography, for
the detection of pulmonary or pleural complications
following supracostal access is still controversial.
While some clinicians advocate for routine imag-
ing in order to avoid missing potentially serious
complications, others argue that asymptomatic and
clinically insignificant findings detected on chest X-
ray (CXR) do not always alter management and may
not justify routine use. Therefore, clarifying the role
of postoperative CXR remains an important question
in contemporary practice. Based on this background,
the present study was designed to investigate the use-
fulness of routine postoperative CXR radiographs in
both the diagnostic and therapeutic decision-making
processes for the early detection of pleural injury
or lung damage that may occur after supracostal
m-PCNL surgery.

Methods

Patients
The data of patients who underwent supracostal
(between the 11th and 12th ribs) m-PCNL in Haseki
Training and Research Hospital Urology Clinic
between 2017 and 2022 were evaluated retrospec-
tively. Patients under the age of eighteen, with renal
and skeletal system anomalies, and with active lung
disease were excluded from the study. 112 patients
who met the study criteria were included in the
study. Written consent was obtained from all patients
before the operation. Ethics committee approval was
received from Haseki Training and Research Hospital
ethics committee (date/No.: 23.12.2020/2020-69).

Demographic and clinical data of the patients,
such as American Society of Anesthesiologists (ASA)
score, body mass index (BMI), sex, and stone size,
were recorded. Renal stone characteristics were eval-
uated preoperatively using abdominal computed
tomography (CT) and/or intravenous pyelography
(IVP). Quality of life was assessed using the Kid-
ney Disease Quality of Life Short Form (KF-36)
questionnaire. This validated instrument evaluates
physical and mental health domains in patients with
kidney disease.
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All patients underwent supracostal m-PCNL by
accessing between the 11th and 12th ribs. Peropera-
tive and postoperative data such as operation time,
fluoroscopy time, whether nephrostomy and Double
J (DJ) catheter were applied, hospital stay, post-
operative hemoglobin value, development of fever,
need for transfusion, and need for a thorax tube
were recorded. Operation time is defined as the time
from the end of the patient’s intubation to the skin
suturing.

The patients were divided into two groups: those
who received routine postoperative CXR radiographs
and those who did not. Routine CXR radiographs
were taken at the bedside in the 4th postoperative
hour for 40 patients in Group 1. CXR radiographs
were taken for 72 patients in Group 2 in the presence
of respiratory symptoms such as low saturation, dys-
pnea, and tachypnea. After discharge, the DJ catheter
removal was performed in the 3rd postoperative
week. Stone-free rates were checked with abdominal
CT performed at the 3rd postoperative month.

In patients who underwent supracostal percuta-
neous access, complications and operative data were
compared between patients who underwent routine
CXR radiographs in the postoperative period and
those who did not.

Technique
The PCNL operation was explained to the patients
in detail before the operation. All operations
were performed by the same team experienced in
endourology. Consent was obtained from the patients
for the operation. All patients underwent general
anesthesia. First of all, cystoscopy was performed
on the patients in the lithotomy position, then a
guide wire was sent to the side where the operation
would be performed, a 5 Fr ureter catheter was
applied, and checked with fluoroscopy. The patients
were then placed in the prone position, and a sterile
drape was applied again. Contrast material was
administered through the ureteral catheter, and an
18-gauge percutaneous access needle was inserted
into the calyx, which was deemed appropriate, using
the triangulation technique under the guidance of
fluoroscopy. Meanwhile, in conjunction with the
anesthesiologist, serial dilation was performed up to
16 Fr or 21 Fr while the patients were in expiration,
and the patients were taken into inspiration again.
After the dilatation was completed, the access sheath
was placed, and the calyceal system was accessed
under the guidance of a nephroscope. Stones were
fragmented using a laser lithotriptor. It was cleaned
with the help of a basket and forceps. At the end
of the operation, the operation was terminated

following the insertion of an antegrade DJ catheter
and nephrostomy, if deemed necessary.

Statistical analysis
Work rates analysis was calculated with the GPower
3.1.9.7 program (Faul, Erdfelder, Buchner, & Lang,
2009). SPSS version 25 (IBM Corp., Armonk, NY,
USA) was used for the statistical analyses. Normality
assessment of the data status was examined with the
Kolmogorov-Smirnov test. An independent person’s
t-test was used to compare variables with normal
distribution, and the Mann-Whitney U test was cho-
sen for existing data with varying normality. Our
quantitative data are shown as mean ± standard
deviation (SD). Those who apply the Chi-square test
to meet qualitative leakage. For the comparison of
KF-36 scores before and after the procedure, paired-
sample t-tests were used in the study groups. Data
were examined at a 95% confidence level (CI), and
p-values of <0.05 were considered significant.

Results

The patients’ sex, mean age, BMI, and ASA score were
similar between the two groups (p = 0.951, p = 0.102,
p = 0.628, and p = 0.973, respectively). The mean stone
size was 30.8 ± 8.6 mm in Group 1 and 24.8 ± 8.4 mm
in Group 2 (p = 0.313). The demographic and clinical
data of the patients are given in Table 1 in detail.

The duration of surgery was 105.5 ± 35.7 min in
Group 1 and 116.1 ± 42.6 min in Group 2, and there
was no significant difference between the groups
(p = 0.452). The duration of fluoroscopy was 3.1 ± 0.8
min in Group 1 and 2.6 ± 1.1 min in Group 2, and
there was no significant difference between the two
groups (p = 0.072). Postoperative nephrostomy was
applied to 37 (92%) patients in the first group and 57
(79%) patients in the second group, and they were
statistically similar (p = 0.066). There was no statis-
tically significant difference between the two groups
in terms of stone-free rates at the postoperative 3rd
month (p = 0.973). The duration of hospitalization of
the patients in Group 1 was statistically significantly
longer than Group 2 (3.7 ± 1.9 days vs. 2.2 ± 1.1 days,
respectively, p = 0.003).

When complications were evaluated, postopera-
tive fever developed in 4 (10%) patients in Group 1
and in 3 (4%) patients in Group 2 (p = 0.246). Postop-
erative transfusion was applied to 5 (12%) patients in
Group 1 and 3 (4%) patients in Group 2, and angioem-
bolization was applied to 1 (1.3%) patient in Group 2
(p = 0.131 vs. p = 0.643), respectively. Postoperative
hemoglobin decrease was 0.7 ± 0.9 g/dl in Group
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TABLE 1. Demographic and clinical data

Variables Chest X-Ray+ (n:40) Chest X-ray− (n:72) p-value

Age* 44.3 ± 11.4 42.6 ± 13.1 0.102
Sex (Male/Female) 12/28 22/50 0.951
BMI* 26.7 ± 3.7 26.1 ± 3.9 0.628
ASA* 1.3 ± 0.6 1.3 ± 0.5 0.973
Stone size (mm)* 30.8 ± 8.6 24.8 ± 8.4 0.313
Hydronephrosis 33 59 0.941
Side (Right/Left) 30/10 37/35 0.015
Postoperative double-J stent 28 5 0.362
Postoperative nephrostomy
(Yes/No)

37 57 0.066

Duration of the operation
(min)*

105.5 ± 35.7 116.1 ±
42.6

0.452

Duration of the fluoroskopy
(min)*

3.1 ± 0.8 2.6 ± 1.1 0.072

Results in the postoperative
third month

33 59 0.973

Duration of hospitalization
(day)*

3.7 ± 1.9 2.2 ± 1.1 0.003

Note. *Mean ± standard deviation. ASA, American Society of Anesthesiologists; BMI, body
mass index.

1 and 1.1 ± 1.0 g/dl in Group 2, and there was no
significant difference between the groups (p = 0.614).

Minimal effusion was detected in the routine post-
operative CXR of 4 (10%) patients in Group 1, but
no additional intervention or treatment was planned
due to the absence of symptoms. In the follow-up
of these patients in whom effusion was detected,
hydropneumothorax was detected in 1 (2.5%) patient
in the postoperative 36th hour due to the develop-
ment of symptoms. The thorax tube was removed two
days later, and the patient was discharged on the 5th
postoperative day. Other asymptomatic patients were
followed up to postoperative 3 and 4 days.

Due to the development of postoperative respira-
tory symptoms in Group 2, CXR was performed in 4
(5%) patients. Hydropneumothorax was detected in
the CXR of 1 (1.3%) patient in Group 2, who devel-
oped symptoms at the postoperative 16th hour, and
the patient was treated with a thorax tube. The patient
was discharged on the 4th postoperative day, with
significant resolution of hydropneumothorax in the
follow-up CXR. There was no significant difference
between the two groups in terms of treatment with
a thorax tube (Group 1: 2.5% vs. Group 2: 1.3%, p =
0.671). Postoperative data of the patients are given
in Table 2.

Discussion

The success of PCNL surgery is highly dependent
on providing direct and optimal access to the col-
lecting system. With the intercostal approach, direct
access to upper-pole and ureteral stones, as well as
complicated stones such as staghorn stones, can be
achieved, and stone intervention is greatly facilitated.
The upper part of the kidney is located behind the
11th and 12th ribs and is adjacent to the parietal
pleura in this region. The pleura is located laterally
in the upper part of the ribs. The visceral pleura
remains at the level of the 12th rib in deep inspi-
ration and descends to the level of the 8th rib in
expiration.8 This anatomical situation increases the
risk of pleural and lung injury in supracostal PCNL
compared to the subcostal approach. To reduce this
risk, it is recommended that the access be made dur-
ing expiration and from the lateral midscapular line.
Maintaining low-pressure irrigation during surgery
can help reduce fluid leakage from the access sheath
and minimize the risk of pleural effusion. Access
just below the ribs should be avoided to protect the
intercostal vessels and reduce hemorrhagic complica-
tions.9 In addition, adequate drainage of the kidney
and buffering of the tract with a nephrostomy tube
after surgery also reduces the risk of pleural effusion.

168 Copyright © 2026 The Authors. Published by Tech Science Press; 33(1); February 2026



Thoracic Imaging for Supracostal PCNL Complications

TABLE 2. Postoperative results

Variables Chest X-Ray+ (n:40) Chest X-Ray− (n:72) p-value

HB decrease (g/dL)* 0.7 ± 0.9 1.1 ± 1.0 0.614
HCT decrease (%)* 2.6 ± 3.9 3.4 ± 2.8 0.058
Postoperative fever 4 3 0.246
Postoperative blood
transfusion

5 3 0.131

Anjioembolisation 0 1 0.643
Thorax tube 1 1 0.671
Hydropneumothorax 4 4 0.246

Note. *Mean ± standard deviation. HB, hemoglobin; HCT, hematocrit.

Standard posteroanterior and lateral chest radio-
graphy remains the most important technique for
the initial diagnosis of pleural effusion.10 A blunt
costophrenic angle can be seen when 200 mL of fluid
accumulates on the posteroanterior radiograph and
approximately 50 mL on the lateral radiograph.10

Ogan et al. reported the sensitivity and specificity
of CXR as 18.9% and 98.4%, respectively, in the
diagnosis of hydropneumothorax after PNL. How-
ever, they reported that most of the intrathoracic
fluid collections that could not be detected were
clinically meaningless and did not require interven-
tion.11 In addition, as in our study, the probability of
detecting effusion in the CXR radiograph taken in
the postoperative supine position is further reduced.
Therefore, in the early postoperative period, CXR is
insufficient to predict intrathoracic pathology that
will require intervention.

Intrathoracic complications after percutaneous
nephrolithotomy can be seen as hydrothorax,
hemothorax, hydropneumothorax, or pelvic effusion.
Studies have reported higher hydropneumothorax
rates with the supracostal approach (0%–12%)
compared to the subcostal approach (0.5%–2.6%).
In our study, intrathoracic complications were
found in 8 (7%) patients, consistent with the
literature. However, since these complications were
clinically insignificant or asymptomatic in most of
the patients, they were followed conservatively,
and only two (1.7%) of the patients had to be
treated with a thoracic tube. In support of these
findings, Picus et al. reported that although 20%
of their patients had signs on postoperative
CXR, only 8% of patients required intervention.12

Similarly, Semins et al. evaluated all patients with
CT after PNL in their study of 197 patients and
found pleural effusion in 17, pneumothorax in 3,
hemothorax in 2, and hydrothorax in 1 patient.

Only one of these patients was treated with a
thoracic tube.13 In light of these findings, although
more intrathoracic complications are detected in
postoperative imaging compared to the subcostal
approach in PCNL cases with supracostal access,
most of them are treated conservatively because
they are clinically insignificant. Therefore, in
appropriate cases, supracostal PCNL can be safely
applied in experienced centers with the appropriate
surgical technique.

Even if there is no significant finding on CXR
taken in the early postoperative period, intrathoracic
fluid may accumulate within days or hours later,
which may become clinically significant and cause
symptoms in patients.14 In our study, minimal effu-
sion was detected in four (10%) patients with routine
postoperative CXR. However, in one (2.5%) patient,
respiratory symptoms developed at the postopera-
tive 36th hour, and CXR was repeated, and it was
decided to treat with a thoracic tube when the effu-
sion was found to increase. In the group in which
routine postoperative radiographs were not taken,
one (1.3%) patient was treated with a thorax tube
when a significant hydropneumothorax was detected
in the CXR performed after symptom development
at the postoperative 16th hour. In the study of Bjurlin
et al., postoperative hydropneumothorax developed
in 4.3% (n = 2) of 46 supracostal PCNL cases. The
first of these patients was detected during postop-
erative fluoroscopy, and hydropneumothorax was
detected on the 3rd postoperative day in the other
patient, although postoperative CXR was normal.15

Similarly, Ogan et al. reported that 2% (n = 2) of the
patients were diagnosed with hydropneumothorax
by intraoperative fluoroscopy and 5% (n = 5) of the
patients were diagnosed by CXR after respiratory
symptoms developed.11 The authors concluded that
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routine postoperative radiographs do not affect clin-
ical management. In addition, clinically insignificant
pleural effusion observed in patients with routine
CXRs and radiographs may be effective in the clini-
cian’s decision to discharge the patient. In our study,
the longer hospital stay in the group with routine
CXR supports this situation (3.7 ± 1.9 vs. 2.2 ± 1.1,
p = 0.003). In addition, reactive effusion can be
detected without pleural injury, especially with more
sensitive techniques such as CT, and may mislead
clinicians. In light of these findings, we believe that it
is more appropriate to perform diagnostic procedures
and plan treatment by evaluating possible complica-
tions in patients who develop symptoms instead of
the postoperative routine CXR.

The limitations of our study include its retro-
spective nature and the relatively small number of
patients. Additionally, it can be noted that in our clin-
ical practice, we frequently insert nephrostomy tubes
in percutaneous nephrolithotomy surgeries, although
it should be considered that this practice is decreasing
in frequency in current medical practice.

Conclusions

In our study, no additional benefit of routine post-
operative CXR was found in the early diagnosis
of possible pulmonary complications in patients
who underwent m-PCNL with supracostal access. It
seems more appropriate to plan diagnostic tests and
treatments by evaluating possible complications in
patients who develop respiratory symptoms instead
of routine postoperative CXR.
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14. Ufuk UF, Ocak İ., Chelala L, Landeras L. Postoperative pul-
monary complications: clinical and imaging insights. Balkan
Med J 2025;42(5):405–418. doi:10.4274/balkanmedj.galenos.
2025.2025-7.135.

15. Bjurlin MA, O’Grady T, Kim R, Jordan MD, Goble SM,
Hollowell CMP. Is routine postoperative chest radiogra-
phy needed after percutaneous nephrolithotomy? Urology
2011;78(2):291–294. doi:10.1016/j.urology.2011.08.053.

Copyright © 2026 The Authors. Published by Tech Science Press; 33(1); February 2026 171

https://doi.org/10.1111/j.1464-410X.2010.09975.x
https://doi.org/10.1016/j.eururo.2017.01.046
https://doi.org/10.1016/j.eururo.2017.01.046
https://doi.org/10.22037/uj.v0i0.4727
https://doi.org/10.22037/uj.v0i0.4727
https://doi.org/10.1046/j.1464-410x.2002.03051.x
https://doi.org/10.1016/j.juro.2010.09.007
https://doi.org/10.2147/OAEM.S29942
https://doi.org/10.2147/OAEM.S29942
https://doi.org/10.1016/s0090-4295(03)00171-7
https://doi.org/10.1016/s0090-4295(03)00171-7
https://doi.org/10.2214/ajr.147.2.393
https://doi.org/10.2214/ajr.147.2.393
https://doi.org/10.1016/j.urology.2011.02.050
https://doi.org/10.1016/j.urology.2011.02.050
https://doi.org/10.4274/balkanmedj.galenos.2025.2025-7.135
https://doi.org/10.4274/balkanmedj.galenos.2025.2025-7.135
https://doi.org/10.1016/j.urology.2011.08.053

	Is postoperative routine thoracic imaging necessary to detect thoracic complications in patients undergoing supracostal mini percutaneous nephrolithotomy m-PCNL surgery?
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	References



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


