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Abstract:    Background: Hepatic hydrothorax is defined as a significant pleural effusion in patients with liver cirrhosis and 
without underlying cardiopulmonary diseases. Treatment of hepatic hydrothorax remains a challenge at present. Methods: Herein 
we share our experiences in the treatment of 12 patients with hepatic hydrothorax by video-assisted thoracoscopic surgery (VATS). 
Repair of the diaphragmatic defects, or pleurodesis by focal pleurectomy, talc spray, mechanical abrasion, electro-cauterization or 
injection was administered intraoperatively, and tetracycline intrapleural injection was used postoperatively for patients with 
prolonged (>7 d) high-output (>300 ml/d) pleural effusion. Results: Out of the 12 patients, 8 (67%) had uneventful postoperative 
course and did not require tube for drainage more than 3 months after discharge. In 4 (33%) patients the pleural effusion still 
recurred after discharge due to end-stage cirrhosis with massive ascites. Conclusion: We conclude that the repair of the dia-
phragmatic defect and pleurodesis through VATS could be an alternative of transjugular intrahepatic portal systemic shunt (TIPS) 
or a bridge to liver transplantation for patients with refractory hepatic hydrothorax. Pleurodesis with electrocauterization can be an 
alternative therapy if talc is unavailable. 
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INTRODUCTION 
 

Patients with portal hypertension from liver cir-
rhosis develop accumulation of fluid, which usually 
manifests as ascites or edema. Fluid could also be 
accumulated in the pleural space, resulting in hepatic 
hydrothorax, which usually occurs on the right side in 
approximately 5%~10% of cirrhotic patients with 
ascites (Cárdenas et al., 2004; Bozkurt et al., 2005). 
Treatments of hepatic hydrothorax include sodium 
restriction, diuretics, and thoracocentesis (Lazaridis et 
al., 1999). More aggressive procedures, such as in-
travascular or surgical porto-systemic shunts, pleu-
rodesis or repair of the diaphragmatic defects, and 
liver transplantation, are usually reserved for patients 
refractory to conservative treatments (Mouroux et al., 
1996). Herein we report the treatments of patients 

with refractory hepatic hydrothorax through video- 
assisted thoracoscopic surgery (VATS). 
 
 
PATIENTS AND METHODS 
 

From June, 1995 to May, 2008, over 2000 pa-
tients with various intrathoracic diseases had under-
gone VATS procedures, including 12 hepatic hydro-
thorax patients who were refractory to medical con-
trol or had repeated thoracentesis. The Child-Pugh 
class and etiology of cirrhosis were documented in all 
the 12 patients. All the patients had coexisting ascites, 
which failed to respond to fluid restriction, diuretics, 
at least one time of thoracentesis, or other modes of 
medical therapy. Clinical presentations of these pa-
tients were similar to those with refractory ascites, but 
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shortness of breath, chest tightness and other related 
respiratory symptoms were additional problems. 
Pleural effusions from other causes, such as parap-
neumonic empyemas, chylothorax, tuberculosis, or 
malignancy, were excluded by analysis of plural fluid 
from diagnostic thoracentesis. Chest X-ray and 
computed tomography (CT) revealed right side, but 
without or only little left side, pleural effusion in all 
the 12 patients. Fig.3 displays the demographic in-
formation and previous strategies of the patients. 
Infection in the pleural fluid was detected in three 
patients, which was regarded as spontaneous bacterial 
empyema (SBEM) and should be differentiated from 
parapneumonic empyema. 

VATS was performed in these patients with re-
fractory hepatic hydrothorax and willing to undergo 
this procedure. Under general anesthesia and double 
lumen endotracheal intubation, patients were placed 
in a standard lateral decubitus position. Two ports 
(one for scope insertion and the other for working) 
were designed for VATS procedures (Fig.1). A 
10-mm rigid thoracoscope with a 30-degree lens was 
used. Firstly the pleural effusion was drained and the 
diaphragmatic surface was carefully inspected. Visi-
ble defects were found in only two of our patients 
(Fig.1), and these defects were repaired by endo-
scopic suturing directly or with Teflon pledget but-
tressing. Talc spray was used as the method of in-
traoperative pleurodesis in three patients. Since it 
became illegal to use talc in human body in Taiwan 
since 2000 due to its potential harmful and carcino-
genic effects, we used electrocauterization in com-
bination with mechanical abrasion for intraoperative 
pleurodesis. About 50~60 MHz spray mode was used 
for electrocauterization. The cauterization was ap-
plied most densely on the diaphragmatic surface and 
the lower parietal pleura (Fig.2). The upper parietal 
pleura was also applied but with less dense electro-
cauterization spots than the lower parts. We used only 
small mechanical abrasion, instead of electrocauteri-
zation, over some areas of mediastinal pleura to avoid 
the risk of massive bleeding from great vessel rup-
tures. Once the above procedures were completed, a 
right angle chest tube was placed on the diaphrag-
matic surface. Tetracycline 4 amps intrapleural in-
jection would be administered for additional pleu-
rodesis if large amount (>300 ml/d) of pleural fluid 
drainage persisted over 7 d postoperatively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The outcomes of these patients during the fol-

low-up period were confirmed by chart review or 
telephone interview. If patients passed away, infor-
mation was obtained from families or caregivers. 
Successful pleurodesis was defined, as reported in 
previous literature (Cerfolio and Bryant, 2006), by 
significant symptomatic improvement and being 
without fluid reaccumulation on the chest X-ray for at 
least 3 months of follow-up. 

Fig.1  VATS for hepatic hydrothorax. (a) Sampling the 
fluid; (b) Fluid re-appeared from the costo-phrenic an-
gle; (c) Electrocauterization for pleurodesis especially on 
the lower chest wall and diaphragmatic surface; (d) 
Pleurodesis by mechanical abrasion for the other pleural 
surfaces 

Fig.2  VATS for hepatic hydrothorax. Fluid was sampled 
(a) and a perforating hole with active fluid leakage (ar-
row) was noted over the diaphragmatic surface (b). This 
hole was repaired (c) through small port or incision (d) 
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RESULTS 
 

The VATS procedures, postoperative treatments, 
and patient outcomes are displayed in Fig.3. The 
mean number of days that the chest tube remained 
after initial VATS was 14.6 (from 5 to 29) days. Out 
of the 12 patients, 8 (67%) responded favorably to 
VATS procedures within the first 3 months of fol-
low-up, and still maintained on fluid restriction and 
diuretics treatment, but thoracentesis was not required. 
Additional chemical pleurodesis with tetracycline 4 
amps injection from the chest tube was done on 4 of 
the 8 patients because of prolonged (>7 d) and large 
amount (>300 ml/d) of fluid drainage postoperatively. 
Three of these 8 early successful patients developed 
fluid re-accumulation on 92, 103, and 132 d, and these 
symptoms were controlled by pleurodesis through 
re-do VATS (n=1) or tube thoracostomy (n=2). Four 
of these eight patients with early favorable outcomes 
eventually died of progressive liver disease during the 
follow-up period (from 9 to 23 months). The re-
maining 4 of them were still alive during the fol-
low-up period from 3 to 36 months. Four out of the 12 
patients with unfavorable early outcomes manifested 
as recurrent hydrothorax, accompanied by massive 
ascites within first 3 months. Two of these 4 patients 
underwent repeated pleurodesis through tube thora-
costomy and the remaining 2 took VATS. However, 2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of the 4 still died of progressive liver disease and the 
remaining 2 also suffered from end-stage hepatic 
dysfunction. None of the 4 patients underwent liver 
transplantation due to limited live or cadaver donor 
resources. 

 
 

DISCUSSION 
 

Hepatic hydrothorax is defined as a significant 
pleural effusion, usually more than 500 ml, resulting 
from cirrhosis of the liver. Pleural effusion from other 
causes, such as hemodynamic or inflammatory dis-
eases, should be excluded before establishing this 
diagnosis (Cárdenas et al., 2004). Hepatic hydrotho-
rax occurred in around 4%~10% of patients with liver 
cirrhosis, and around 85% of them were right-sided 
(Lazaridis et al., 1999; Strauss et al., 1994). The 
movement of fluid from the peritoneal space into the 
pleural space could be through congenital or acquired 
diaphragmatic defects, as well as the diaphragmatic 
lymphatics (Alberts et al., 1991), circulation of peri-
toneal fluid (Zocchi, 2002), or oncotic pressure dif-
ferences between the right and left diaphragms 
(Kinasewitz and Keddissi, 2003). The diaphragmatic 
“openings” can be classified into four types (Huang et 
al., 2005). Type 1 is described as no openings, type 2 
is small blebs, type 3 is small fenestrations, and type 4 
is multiple gaps at the diaphragm. Type 3 is the most 
common type of the diaphragmatic openings in these 
12 patients reviewed. However, in our series only 2 
patients (16.7%) were found to have openings, similar 
to the findings of other larger case studies (Cerfolio 
and Bryant, 2006), Ferrante et al.(2002) used thora-
coscope to check the defect on the diaphragmatic 
surface but failed to detect any visible holes in all 15 
patients studied. 

Hepatic hydrothorax can be suspected in a pa-
tient with advanced cirrhosis presenting with a uni-
lateral, mostly on the right side, pleural effusion. 
Patients might present with various degrees of related 
respiratory symptoms, such as shortness of breath or 
hypoxemia. Diagnostic thoracentesis can confirm the 
diagnosis or exclude alternative diagnosis, such as 
chylothorax, empyema, tuberculosis, pancreatitis, or 
malignancy (Strauss and Boyer, 1997). Pleural fluid 
from patients with hepatic hydrothorax can be in-
fected, which is known as SBEM, and its occurrence 

12 patients 

8 with favorable 
early outcomes 

4 with unfavorable
early outcomes 

4 without 
additional 
pleurodesis 

4 with addi-
tional pleu-
rodesis 

4 died of liver 
disease F/U: 9 
to 23 m 

Early  

F/U 
4 live stable 
F/U: 3 to 36 
m 

3 patients recurred and 
were controlled by re-do 
VATS or on chest tube 

Out of the 12 patients, 4 with 
unfavorable early outcomes 
manifested as recurrent hydro-
thorax, accompanied by massive 
ascites within first 3 months. 
Two of these 4 patients under-
went repeated pleurodesis 
through tube thoracostomy and 
the remaining 2 took VATS. 
However, 2 of the 4 still died of 
progressive liver disease and the 
remaining 2 also suffered from 
end-stage hepatic dysfunction. 
None of the 4 patients under-
went liver transplantation due to 
limited live or cadaver donor 
resources.  

Fig.3  Demographic information and previous strategies 
of the 12 patients 
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stands for deteriorating prognosis (Xiol et al., 1996). 
SBEM should be suspected in patients who developed 
fever, pleuritic pain, encephalopathy or unexplained 
renal dysfunction. The pleural fluid of SBEM with 
neutrophils was predominant with positive culture 
results (Alberts et al., 1991). One of our patients de-
veloped SBEM postoperatively. No evidence shows 
the relationship between SBEM and VATS procedure. 
It was thought that terminal liver cirrhosis with mas-
sive ascites and compromised immune function might 
be the main reason to develop subsequent SBEM.  

Initial treatments of patients with hepatic hydro-
thorax include restriction of sodium intake or diuret-
ics. More invasive procedures such as repeated tho-
racentesis, continuous positive airway pressure 
(CPAP), transjugular or surgical porto-systemic 
shunts, pleurodesis or diaphragmatic repair through 
VATS or thoracotomy, can be considered for patients 
refractory to conservative treatments (about 10% of 
these patients) (Ibi et al., 2008). Therapeutic thora-
centesis can relieve symptoms for patients with large 
amount of effusions safely and quickly. However, no 
more than 2 L of fluid could be removed at one time 
because it will increase the risk of re-expansion 
pulmonary edema or hypotension (Lazaridis et al., 
1999). The other complications of thoracentesis in-
clude local pain, pneumothorax, empyema or soft 
tissue infection, and bleeding. If thoracentesis was 
required every 2~3 weeks, more aggressive treatment 
strategies should be considered. Surgical or 
non-surgical (such as transjugular intrahepatic portal 
systemic shunt (TIPS)) shunt, a procedure of portal 
decompression, can effectively decrease the ascites 
and pleural effusion in 70%~80% of patients with 
refractory hydrothorax. However, its estimated mor-
tality rate up to 20%~25% on the first 45 d reflected 
the importance of case selection. Shunt procedure is 
relatively contraindicated in patients with severe liver 
dysfunction (Child C or encephalopathy) (Malinchoc 
et al., 2000). 

Pleurodesis with talc through VATS or chest 
tube, or combination of both, can be effective, around 
50% to 85% of successful rates in patients with he-
patic hydrothorax (Milanez de Campos et al., 2000; 
Cerfolio and Bryant, 2006; Luh and Liu, 2006; Luh et 
al., 2007). Because talc is no longer permitted to be 
used at human body since 2000 in Taiwan, we used 
pleural electrocauterization for pleurodesis combined 

with postoperative minocin pleurodesis for some of 
our patients and can achieve equivalent results (Chen 
et al., 2008; Hsu et al., 2009). The cauterization was 
applied most densely on the diaphragmatic surface 
and lower parietal pleura, and also applied on upper 
parietal pleura, but with less dense electrocauteriza-
tion spots. We only used little mechanical abrasion, 
instead of electrocauterization, over some areas of 
mediastinal pleura to avoid the risk of massive 
bleeding from great vessels rupture. We use the spray 
mode of cauterization to reduce injuries in the deeper 
layer, and thus can reduce the risk of diaphragm 
perforation. 

The most important issue in the treatment of pa-
tients with hepatic hydrothorax is to determine 
whether they can undergo liver transplantation, which 
is so far the only choice of definitive therapy for se-
vere cases (Roussos et al., 2007). The appearance of 
significant hepatic hydrothorax poses an increased 
risk for respiratory infections, renal failure, and 
mortality. It is estimated that nearly a half of patients 
who have a poor prognosis will die in approximately 
two years without transplantation (Cárdenas and 
Arroyo, 2007). From our experiences, treatment fail-
ure after VATS pleurodesis is related to the severity 
of liver dysfunction and the degree of portal hyper-
tension, which will influence the rate of ascites ac-
cumulation. For some patients, although the fluid will 
not re-accumulate in the pleural cavity, the ascites 
accumulation and hepatic dysfunction still compro-
mise their quality of life. Liver transplantation is 
usually required for these patients. 

In summary, patients with medical refractory 
hepatic hydrothorax represent a therapeutic challenge. 
The repairing of the diaphragm and pleurodesis 
through VATS can be an effective alternative to TIPS 
and a bridge to liver transplantation. Pleurodesis with 
electrocauterization can be an alternative therapy if 
talc is unavailable. 

 
References 
Alberts, W.M., Salem, A.J., Solomon, D.A., Boyce, G., 1991. 

Hepatic hydrothorax. Cause and management. Arch. In-
tern. Med., 151(12):2383-2388.  [doi:10.1001/archinte. 
151.12.2383] 

Bozkurt, S., Stein, J., Teuber, G., 2005. Hepatic hydrothorax. Z. 
Gastroenterol., 43(12):1319-1328.  [doi:10.1055/s-2005- 
858742] 

Cárdenas, A., Arroyo, V., 2007. Management of ascites and 



Luh et al. / J Zhejiang Univ Sci B   2009 10(7):547-551 551

hepatic hydrothorax. Best Pract. Res. Clin. Gastroen-
terol., 21(1):55-75.  [doi:10.1016/j.bpg.2006.07.012] 

Cárdenas, A., Kelleher, T., Chopra, S., 2004. Review article: 
hepatic hydrothorax. Aliment. Pharmacol. Ther., 20(3): 
271-279.  [doi:10.1111/j.1365-2036.2004.02081.x] 

Cerfolio, R.J., Bryant, A.S., 2006. Efficacy of video-assisted 
thoracoscopic surgery with talc pleurodesis for porous 
diaphragm syndrome in patients with refractory hepatic 
hydrothorax. Ann. Thorac. Surg., 82(2):457-459.  [doi:10. 
1016/j.athoracsur.2006.03.057] 

Chen, Y.J., Luh, S.P., Hsu, K.Y., Chen, C.R., Tsao, T.C., Chen, 
J.Y., 2008. Video-assisted thoracoscopic surgery (VATS) 
for bilateral primary spontaneous pneumothorax. J. 
Zhejiang Univ. Sci. B, 9(4):335-340.  [doi:10.1631/jzus. 
B0720235] 

Ferrante, D., Arguedas, M.R., Cerfolio, R.G., Collins, B.G., 
van Leeuwen, D.J., 2002. Video-assisted thoracoscopic 
surgery with talc pleurodesis in the management of 
symptomatic hepatic hydrothorax. Am. J. Gastroenterol., 
97(12):3172-3175.  [doi:10.1111/j.1572-0241.2002.07126.x] 

Hsu, K.Y., Lee, H.C., Ou, C.C., Luh, S.P., 2009. Value of 
video assisted thoracoscopic surgery in the diagnosis and 
treatment of pulmonary tuberculoma: 53 cases analysis 
and review of literature. J. Zhejiang Univ. Sci. B, 10(5): 
375-379.  [doi:10.1631/jzus.B0820368] 

Huang, P.M., Chang, Y.L., Yang, C.Y., Lee, Y.C., 2005. The 
morphology of diaphragmatic defects in hepatic hydro-
thorax: thoracoscopic findings. J. Thorac. Cardiovasc. 
Surg., 130(1):141-145.  [doi:10.1016/j.jtcvs.2004.08.051] 

Ibi, T., Koizumi, K., Hirata, T., Mikami, I., Hisayoshi, T., 
Shimizu, K., 2008. Diaphragmatic repair of two cases of 
hepatic hydrothorax using video-assisted thoracoscopic 
surgery. Gen. Thorac. Cardiovasc. Surg., 56(5):229-232.  
[doi:10.1007/s11748-007-0221-8] 

Kinasewitz, G.T., Keddissi, J.I., 2003. Hepatic hydrothorax. 
Curr. Opin. Pulm. Med., 9(4):261-265.  [doi:10.1097/ 
00063198-200307000-00003] 

Lazaridis, K.N., Frank, J.W., Krowka, M.J., Kamath, P.S., 
1999. Hepatic hydrothorax: pathogenesis, diagnosis, and 
man agement. Am. J. Med., 107(3):262-267.  [doi:10. 
1016/S0002-9343(99)00217-X] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Luh, S.P., Liu, H.P., 2006. Video-assisted thoracic surgery— 
the past, present status and the future. J. Zhejiang Univ. 
Sci. B, 7(2):118-128.  [doi:10.1631/jzus.2006.B0118] 

Luh, S.P., Wu, T.C., Wang, Y.T., Tsao, T.C., Chen, J.Y., 2007. 
Experiences and benefits of positron emitted tomogra-
phy-computed tomography (PET-CT) combined with 
video-assisted thoracoscopic surgery (VATS) in the di-
agnosis of Stage 1 sarcoidosis. J. Zhejiang Univ. Sci. B, 
8(6):410-415.  [doi:10.1631/jzus.2007.B0410] 

Malinchoc, M., Kamath, P.S., Gordon, F.D., Peine, C.J., Rank, 
J., Terborg, P.C., 2000. A model to predict poor survival 
in patients undergoing transjugular intrahepatic porto-
systemic shunts. Hepatology, 31(4):864-871.  [doi:10. 
1053/he.2000.5852] 

Milanez de Campos, J.R., Filho, L.O., de Campos Werebe, E., 
Sette, H.Jr., Fernandez, A., Filomeno, L.T., Jatene, F.B., 
2000. Thoracoscopy and talc poudrage in the manage-
ment of hepatic hydrothorax. Chest, 118(1):13-17.  
[doi:10.1378/chest.118.1.13] 

Mouroux, J., Perrin, C., Venissac, N., Blaive, B., Richelme, H., 
1996. Management of pleural effusion of cirrhotic origin. 
Chest, 109(4):1093-1096.  [doi:10.1378/chest.109.4.1093] 

Roussos, A., Philippou, N., Mantzaris, G.J., Gourgouliannis, 
K.I., 2007. Hepatic hydrothorax: pathophysiology diag-
nosis and management. J. Gastroenterol. Hepatol., 22(9): 
1388-1393.  [doi:10.1111/j.1440-1746.2007.05069.x] 

Strauss, R.M., Boyer, T.D., 1997. Hepatic hydrothorax. Semin. 
Liver Dis., 17(3):227-232.  [doi:10.1055/s-2007-1007200] 

Strauss, R.M., Martin, L.G., Kaufman, S.L., Boyer, T.D., 1994. 
Transjugular intrahepatic portal systemic shunt for the 
management of symptomatic cirrhotic hydrothorax. Am. J. 
Gastroenterol., 89:1520-1522.  

Xiol, X., Casteliví, J.M., Guardiola, J., Sesé, E., Castellote, J., 
Perelló, A., Cervantes, X., Iborra, M.J., 1996. Spontaneous 
bacterial empyema in cirrhotic patients: a prospective 
study. Hepatology, 23(4):719-723.  [doi:10.1002/hep.510 
230410] 

Zocchi, R., 2002. The physiology and pathophysiology of 
pleural fluid turnover. Eur. Respir. J., 20(6):1545-1558.  
[doi:10.1183/09031936.02.00062102] 

 



<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


