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Amaç: Karaci¤er vericilerinin nakil öncesi ve sonras› klinik ve psikisosyal özelliklerinin de¤erlendirilmesi, canl› vericiden karaci¤er naklinin ve ola-
s› iliflkili faktörlerin psikososyal sonuçlar ve ailevi ifllevler üzerine etkisinin de¤erlendirilmesi amaçlanm›flt›r. Yöntem: Çal›flmada 32 (19 bayan, yafl
31.84±7.10 y›l) karaci¤er vericisi de¤erlendirildi. Nakil öncesi ve sonras› klinik, psikososyal özellikler ve aile hayat› de¤erlendirildi ve bulgular›n ta-
n›mlay›c› analizi yap›ld›. Psikolojik bozukluk ya da ailevi ifllevler üzerine etkisi olabilecek faktörler için Pearson korelasyon testi uyguland›. Bulgu-
lar: Vericiler ço¤unlukla ebeveyndi (n=28, %87.6). Nakil öncesi 5 vericinin (%19.3) nakil sonras› komplikasyonlar ve hayat kalitesi üzerine endifle-
leri vard›. Vericiler mediyan 7 günde (aral›k, 5-30 gün) taburcu oldu. ‹fle dönüfl ve tam iyilik hali s›ras›yla mediyan 4 hafta (aral›k, 1-32 hafta) ve
10 haftada (aral›k, 4-48 hafta) idi. Onalt› vericide (%50) majör komplikasyon oldu, 3’ünde (%9.4) giriflimsel ifllem gerekti. Ondört verici (%43.4) ame-
liyat skar› etraf›nda a¤r› ve nonspesifik gastrointestinal sorunlardan flikayetçi idi. Psikolojik sorunlar 8 vericide (%25.0) gözlendi. ‹ki vericide (6.3%)
depresyon nedeniyle ilaç ve psikoterapötik destek gerekti. Psikolojik bozukluklar vericideki sorunlarla iliflkili bulundu (p<0.01, r=0.487). Vericinin
al›c› ile iliflkisi 1’inde (%3.1) olumsuz yönde etkilendi, ancak 15’inde (%46.9) daha iyi oldu. Dokuz verici (%34.6) efline karfl› sinirli davran›fl de¤i-
flikli¤i gelifltirdi ve 2 verici (%7.7) bofland›. Di¤er aile bireylerinin yaflamlar› 8’inde olumsuz yönde etkilendi. ‹ki vericinin efli (%7.7) nakil sonras› ai-
levi sorumluluklar›n› yerine getirmede baflar›s›z oldu. Sonuç: Karaci¤er vericilerinde posttransplant dönemde, psikolojik sorunlar s›k olarak göz-
lenmektedir. Bu nedenle, posttransplant dönemde vericiler düzenli olarak psikososyal aç›dan de¤erlendirilmeli, psikolojik bozukluk riski alt›ndaki-
ler daha yak›n izlenmelidir. Canl› vericiden karaci¤er naklinin posttransplant dönemde evlilik ve aile hayat› üzerine olumsuz etkileri olabilmekte-
dir. Ailevi ifllevlerin düzenli olarak de¤erlendirilmesi, gereken durumlarda aile terapisi, ailevi ifllevlerdeki bozukluk s›kl›¤›n› azaltabilir.

Anahtar kelimeler: Çocuklarda karaci¤er nakli, canl› verici, psikososyal sonuçlar, ailevi ifllev

Background/aims: We aimed in this study to investigate pre- and posttransplant clinical and psychosocial features of the donors and the effects
of living-related liver transplantation and possible relevant factors on psychosocial outcome and family functioning. Methods: Thirty-two living do-
nors (19 females, age 31.84 ± 7.10 years) were evaluated. Medical records of donors regarding pre- and posttransplant clinical and psychological fe-
atures and family life were evaluated. Results: The donors were parents (n=28, 87.6%) in most. In the pretransplant evaluation, 5 donors (19.3%)
had anxiety regarding postoperative complications and quality of life. Donors were discharged from the hospital in a median of 7 days (range, 5-30
days). Return to work and feeling of complete well-being were accomplished in a median of 4 weeks (range, 1-32 weeks) and 10 weeks (range, 4-48
weeks), respectively. Sixteen recipients (50.0%) suffered from major complications, and 3 (9.4%) required invasive intervention. Fourteen donors
(43.4%) reported pain around the surgical incision and nonspecific gastrointestinal problems postoperatively. Psychological problems were observed
in 8 donors (25.0%); 2 (6.3%) had depression requiring drug and psychotherapeutic intervention. Psychological disruption was found to be correla-
ted with the presence of problems in the recipient (p<0.01, r=0.487). The donors’ relationship with the recipient was negatively affected in 1 (3.1%),
but improved in 15 (46.9%) cases. Nine donors (34.6%) displayed nervous behavior toward their spouses, and 2 (7.7%) later divorced. Life of the ot-
her family members was negatively affected in 8 (30.7%). Two donors’ spouses (7.7%) failed to carry out domestic responsibilities. Conclusions:
Psychological disturbance and abnormal family functioning are frequently observed during the posttransplant period. Therefore, psychologic assess-
ment and evaluation of family functioning should be regularly repeated during the posttransplant period.
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INTRODUCTION

Liver transplantation is an accepted therapy for
irreversible acute and chronic liver disease, and
has dramatically changed the prognosis of chil-
dren dying of liver failure. The majority of liver
grafts are retrieved from heart-beating cadavers.
However, it may not be possible to find suitable or-
gans for children. Thus, the shortage of suitable
cadaveric organ donors for children led to living-
related liver transplantation (LRLT) in the early
1990s (1,2). LRLT has several potential advanta-
ges. First, it reduces waiting list mortality. Se-
cond, it allows optimal timing of transplantation
as an elective procedure and reduces the stress of
waiting for a suitable organ.  Third, the graft is ob-
tained from a healthy individual with minimal
preservation injury (3). However, this procedure
exposes the donor, a perfectly healthy individual,
to the risk of morbidity and even mortality (4, 5).
It raises some concerns about the quality of life
and may cause psychological problems in the post-
transplant period. Only a few data are available
on family functioning. Extreme stress experienced
by families during the posttransplant period may
cause marital failure and dysfunctional family be-
havior (6).

Here, we aimed to investigate the pre- and post-
transplant clinical and psychosocial features of
the donors and the effects of LRLT and possible re-
levant factors on the psychosocial outcome and fa-
mily functioning. 

MATERIALS AND METHODS

Thirty-two liver donors who underwent surgery
between 1999 and 2007 in the Hepatopancreatobi-
liary Unit of Istanbul University, Department of
General Surgery, for the purpose of LRLT were
included in the study. Duration of posttransplant
follow-up was a median of 27 months (range, 8-84
months).

All the donors had undergone detailed medical
and formal psychological evaluation before trans-
plantation. The data regarding posttransplant
psychosocial outcome and family life were docu-
mented from a chart review. Medical records of
the donors and recipients regarding the demog-
raphic features, pre- and posttransplant follow-up
and other medical outcomes were reviewed. Medi-
cal complications were classified according to the
Clavien grading system (7) as follows: grade 1: An
alteration from ideal postoperative course with

complete recovery or which can be easily control-
led; grade 2: Any complication that is potentially
life-threatening or results in intensive care unit
(ICU) stay ≥5 days or hospital stay ≥4 weeks, but
which does not result in residual disability or per-
sistent diseases; grade 3: Any complication with
residual or lasting functional disability; and grade
4: Complications that lead to retransplantation or
death.

Results were assessed in a descriptive manner.
Pearson’s correlation test was used to investigate
the correlation of possible relevant factors with
psychological disruption and with family functio-
ning.

RESULTS 

The study group included 19 females (59.4%) and
13 males (40.6%) with a mean age of 31.84 ± 7.10
years at donation (range, 21-55 years). The donors
were parents (n=28, 87.6%), grandmother (n=1,
3.1%), grandfather (n=1, 3.1%), cousin (n=1, 3.1%),
and sibling (n=1, 3.1%) of the recipients (Figure 1).
Only 5 donors (15.6%) had an idea about the li-
ving-related transplantation beforehand. All the
donors and their families agreed to organ donati-
on. Seven donors (21.9%) had displayed anxiety
regarding postoperative complications and quality
of life during the formal psychological evaluation,
but none of them needed any therapeutic appro-
ach.

The median length of hospital stay for the donor
surgery was 7 days (range, 5-30 days). Donors re-
turned to their original occupation in a median of
4 weeks (range, 1-32 weeks) and complete well-be-
ing was achieved in a median of 10 weeks (range,
4-48 weeks).
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Major complications that could not be managed by
conservative means and required invasive inter-
vention were observed in 3 donors (9.4%; liver abs-
cess, pleural effusion, intraabdominal fluid collec-
tion). Postoperative complaints reported by 14 do-
nors (43.4%) were mainly pain around the surgical
incision and gastrointestinal problems like nause-
a, vomiting, anorexia, and dyspepsia (Figure 2a).

Sixteen recipients (50.0%) suffered from major
complications. These were biliary problems (n: 5),
vascular problems (n: 3, hepatic artery thrombo-
sis, portal vein thrombosis), hemorrhage (n: 4, li-
ver cut surface), sepsis (n: 2), and others (n: 3, pul-
monary problems necessitating tracheostomy,
hyperglycemia requiring insulin use more than 30
days, Kaposi sarcoma) (Figure 2b).

Psychological problems were observed in 8 donors
(25.0%), and included lowered mood in 4 (12.5%)

and anxiety disorders in 2 (6.3%), which did not
require any therapeutic intervention other than
formal psychological support. However, major
depression necessitating drug and psychothera-
peutic intervention was observed in 2 donors
(6.3%) (Figure 3).  

Psychological disruption in donors was not corre-
lated with the presence of medical problems or
pretransplant anxiety in donors. On the other
hand, there was a strong correlation between
psychological disruption and presence of problems
in the recipient (p<0.01, r=0.487) (Table 1). 

Whereas all the donors acknowledged that they
would donate again if required, 2 donors (6.3%)
whose recipients were on the waiting list for ret-
ransplantation due to biliary problems had shown
ambivalence and expressed their regret about do-
nation. The donors’ relationship with the recipient
was reported as being negatively affected in 1
(3.1%), but improved in 15 (46.9%) cases. 
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FFiigguurree  22aa.. Donor complications.

FFiigguurree  22bb.. Recipient complications.

FFiigguurree  33.. Psychological problems in donors.

Psychological Pearson
n=32 disruption correlation

(p) (r)
Presence of medical <0.01 0.487
problems of recipients

Presence of medical NS 0.037
problems of donors

Pretransplant anxiety NS -0.142
in donors

Table 1. Investigation of the correlation between
psychological disruption in donors and possible ca-
usative factors
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Family functioning was evaluated in 26 donors
with respect to their relationship with their part-
ner and family life. Nine donors (34.6%) displayed
nervous behavior toward their spouses, and 2
(7.7%) later divorced. With respect to family life in
the posttransplantation period, the lives of the ot-
her family members were reported to be affected
negatively in 8 (30.7%). Two donors (7.7%) repor-
ted that their spouses were less interested in the-
ir family and failed to carry out domestic responsi-
bilities after the donation (Figure 4). 

Abnormal family functioning was not found to be
correlated with problems in recipients or medical
and psychological problems in donors (Table 2).

DISCUSSION    

Liver donor participation must be free of coercion;
however, it is difficult to avoid indirect coercions
like social pressure, economic pressure, deteriora-
ting health of the recipient, and cultural and
psychopathological factors (8). Family members
may have a certain moral obligation to serve as an
organ donor (9,10). Additionally, liver resection
exposes healthy donors to the risk of morbidity
and mortality. Thus, it is to be expected that the
donors and families may have significant stress in
the evaluation phase. This stress may lead to an-
xiety reactions in some of the donors. Initial empi-
rical results have shown that most potential do-
nors indicate a pronounced motivation to donate,
whereas 15% of potential donors express anxiety
and feelings of ambivalence (11). In our study, do-
nors were highly motivated to donate, and all the
donors said they would donate again if required.
This is actually self-evident. The role as a parent

or someone close to the child recipient makes it
impossible to refuse. The parent-child relationship
is inherently coercive. Nevertheless, nearly 15%
had anxiety regarding posttransplant quality of li-
fe and posttransplant complications. They under-
went a detailed psychological evaluation and none
of them required any medical or psychotherapeu-
tic approach. However, donors whose capacity to
cope with anxiety is insufficient, whose motivation
to donate is not particularly marked, and who do
not have adequate psychologic support might have
adverse psychological outcomes in the posttrans-
plant period and should be closely followed.

In the study by Walter et al. (12), donors’ compla-
ints particularly on the scales ‘tiredness’ and ‘fati-
gue’ increased after LRLT. However, this increase
did not deviate from that of the average populati-
on. Donors displayed a decrease in anxious dep-
ression and increase in elevated mood scales com-
pared to the preoperative period. However, negati-
ve psychosocial outcomes such as clinical depressi-
on and somatization have been reported after
LRLT in a number of studies (13,14). In the study
by Erim et al. (15), 6 (14%) living donors - all fe-
male - had transient, but severe psychiatric dis-
turbance as depressive disorders in 5 and posttra-
umatic stress disorder in 1. They suggested that
female donors and donors with a more complicated
postoperative course more often develop psychiat-
ric symptoms and should receive adequate care
(15). Our study seems to support the latter studi-
es displaying negative psychosocial outcomes after
LRLT. Nearly one quarter of donors (n=8) repor-
ted psychosocial disturbance, and 2 of them (6.3%)
developed depression severe enough to necessitate
medical and psychotherapeutic intervention. In a
group of adult living liver donors, Kim-Schluger et
al. (16) established a positive correlation between
recipient outcome and donor emotional health sca-
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FFiigguurree  44.. Family functioning after living-related liver transplan-
tation.

Abnormal family Pearson
n=26 functioning correlation

(p) (r)
Presence of medical NS 0.012
problems of recipients

Presence of medical NS 0.154
problems of donors

Psychological disruption NS 0.219
in donors

Table 2. Investigation of correlation between abnor-
mal family functioning and possible causative fac-
tors
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le scores. Donors whose recipients do well clini-
cally are themselves more likely to do well psycho-
logically (17,18). Psychological disruption was also
positively correlated with the recipients’ problems
in our study. We were unable to show any associ-
ation of psychological disruption with pretrans-
plant anxiety or presence of medical problems in
donors. 

Family dynamics were expected to be affected af-
ter transplantation. However, the subject was not
extensively studied in the setting of LRLT. In a
study of living-related kidney transplantation,
Reimer et al. (19) observed that the donation led to
family conflict in 5 cases (10.6%) and divorce in 3
cases (6.4%). A United Kingdom study (20) of re-
nal transplantation again examined the psycholo-
gic and social–cultural perspectives of live donati-
on and determined that donation may lead to an-
xiety regarding marriage and marital failure, and
affect the other members of the family. Rodrigue
et al. (21) examined the parenting stress, coping
strategies and family functioning among 27 mot-
hers of children undergoing bone marrow, liver,
kidney, and heart transplantation at the pretrans-
plant stage and at 1- and 6-month posttransplant
stages. Increased parenting stress, financial stra-
in, caregiver burden, and family stress were repor-
ted following transplantation and persisted for se-
veral months. In a descriptive, longitudinal study
of 15 mothers whose children had undergone
transplantation at least 5 years before, family
stress had been determined to persist (22). Yoshi-
no et al. (23) observed that LRLT has significant
influence particularly on the families with siblings
by causing significant stress on families and stress
and mental problems in siblings. Alonso et al. (24)
studied family functioning among pediatric liver
transplant recipients. Although family function
was significantly associated with demographic fac-
tors and biliary problems, transplant families ove-
rall did not appear to have a higher level of family

dysfunction (24). In our study, we observed family
dysfunction at a considerably high rate (34.6%).
Two families (7.7%) divorced; however, the part-
ners had many marital problems even prior to
transplantation. In nearly 30% of families, lives of
other family members were negatively affected in
some way. Abnormal family functioning was not
found to be correlated with problems in recipients,
or medical or psychological problems in donors.

There are some limitations to this study. Our
study was based on retrospective data. Retrospec-
tive analysis may be inappropriate to document
medical problems. Longitudinal and prospective
studies might be more useful in evaluating
psychosocial outcome and family functioning. Si-
milar to the majority of studies examining pediat-
ric transplant, the sample size was small and the-
refore limited analytic procedures. 

Nevertheless, our study shows that psychological
disturbance in liver donors that is mainly associa-
ted with the recipients’ problems is frequently ob-
served during the posttransplant period, and may
necessitate hospitalization and medical interven-
tion. Thus, donors and families should be infor-
med not only regarding somatic complications, but
also for probable psychological complications.
Psychologic assessment should be regularly repea-
ted during the posttransplant period, and donors
who are at risk of psychologic disruption should be
closely followed. Living-related transplantation
may cause marital failure and abnormal functio-
ning in a considerably high percentage of families.
Assessment of family functioning at regular inter-
vals together with family psychotherapy when
needed may decrease the incidence of abnormal fa-
mily functioning.

Acknowledgement: Preliminary results of this
study were presented at the “Young Investigator
Forum” organized by the European Society of Pedi-
atric Gastroenterology, Hepatology and Nutrition
(ESPGHAN), April 19-22, 2007, in Germany.

GÖKÇE  et al

40

REFERENCES
1. Raia S, Nery JR, Mies S. Liver transplantation from live

donors. Lancet 1989; 2: 497.
2. Strong RW, Lynch SV, Ong TH, et al. Successful liver

transplantation from a living donor to her son. N Engl J
Med 1990; 322: 1505-7. 

3. Testa G, Malago M, Nadalin S, et al. Histidine-tryptophan-

ketoglutarate versus University of Wisconsin solution in li-

ving donor liver transplantation: results of a prospective

study. Liver Transpl 2003; 9: 822-6.



4. Trotter JF, Talamantes M, McClure M, et al. Right hepatic
lobe donation for living donor liver transplantation: impact
on donor quality of life. Liver Transpl 2001; 7: 485-93. 

5. Beavers KL, Sandler RS, Shrestha R. Donor morbidity as-
sociated with right lobectomy for living donor liver trans-
plantation to adult recipient: a systematic review. Liver
Transpl 2002; 8: 110-7. 

6. Rodrigue JR, Hoffmann RG 3rd, MacNaughton K, et al.
Mothers of children evaluated for transplantation: stress,
coping resources, and perceptions of family functioning.
Clin Transplant 1996; 10: 447-50.

7. Clavien PA, Camargo CA, Croxford R, et al. Definition and
classification of negative outcomes in solid organ trans-
plantation. Application in liver transplantation. Ann Surg
1994; 220: 109-20.

8. Surman OS, Fukunishi I, Allen T, Hertl M. Live organ do-
nation: social context, clinical encounter, and the psycho-
logy of communication. Psychosomatics 2005; 46: 1-6.

9. Forsberg A, Nilsson M, Krantz M, Olausson M. The essen-
ce of living parental liver donation – donors’ lived experien-
ces of donation to their children. Pediatr Transplant 2004;
8: 372-80.

10. Ross LF, Glannon W, Josephson MA, Thistlethwaite JR Jr.
Should all living donors be treated equally? Transplantati-
on 2002; 74: 418-21; discussion 421-2.

11. Walter M, Bronner E, Steinmüller T, et al. Psychosocial da-
ta of potential living donors before living donor liver trans-
plantation. Clin Transplant 2002; 16: 55-9.

12. Walter M, Bronner E, Pascher A, et al. Psychosocial outco-
me of living donors after living donor liver transplantation:
a pilot study. Clin Transplant 2002; 16: 339–44.

13. Verbesey JE, Simpson MA, Pomposelli JJ, et al. Living do-
nor adult liver transplantation: a longitudinal study of the
donor’s quality of life. Am J Transplant 2005; 5: 2770-7.

14. Fukunishi I, Sugawara Y, Takayama T, et al. Psychiatric
disorders before and after living-related transplantation.
Psychosomatics 2001; 42: 337-43.

15. Erim Y, Beckmann M, Valentin-Gamazo C, et al. Quality of
life and psychiatric complications after adult living donor
liver transplantation. Liver Transpl 2006; 12: 1782-90.

16. Kim-Schluger L, Florman SS, Schiano TH, et al. Quality of
life after lobectomy for adult liver transplantation. Trans-
plantation 2002; 73: 1593-7.

17. Erim Y, Senf W, Heitfeld M. Psychosocial impact of living
donation. Transplant Proc 2003; 35: 911-2.

18. Miyagi S, Kawagishi N, Fujimori K, et al. Risks of donati-
on and quality of donors’ life after living donor liver trans-
plantation. Transpl Int 2005; 18: 47-51.

19. Reimer J, Rensing A, Haasen C, et al. The impact of living-
related kidney transplantation on the donor’s life. Trans-
plantation 2006; 81: 1268–73.

20. Franklin PM,  Crombie AK. Live related renal transplanta-
tion: psychological, social, and cultural issues. Transplan-
tation 2003; 76: 1247-52.

21. Rodrigue JR, MacNaughton K, Hoffmann RG 3rd, et al.
Transplantation in children. A longitudinal assessment of
mothers’ stress, coping, and perceptions of family functio-
ning. Psychosomatics 1997; 38: 478-86. 

22. LoBiondo-Wood G, Williams L, McGhee C. Liver transplan-
tation in children: maternal and family stress, coping, and
adaptation. J Spec Pediatr Nurs 2004; 9: 59-66.

23. Yoshino M, Yoshino H, Kusano A, et al. The influence of li-
ving donor liver  transplantation on families with or witho-
ut siblings. Pediatr Transplant 2007; 11: 624-7.

24. Alonso EM, Neighbors K, Barton FB, et al. Health-related
quality of life and family function following pediatric liver
transplantation. Liver Transpl 2008; 14: 460-8.

Psychosocial properties of liver donors

41



<<
  /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


