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Abstract
Background In liver transplantation, a minimum graft to patient body weight (BW) ratio is required for graft survival; in
liver resection, total liver volume (TLV) calculated from body surface area (BSA) is used to determine the future liver
remnant (FLR) volume needed for safe hepatic resection. These two methods of estimating liver volume have not previously
been compared. The purpose of this study was to compare FLR volumes standardized to BW versus BSA and to assess their
utility in predicting postoperative hepatic dysfunction after hepatic resection.
Methods Records were reviewed of 68 consecutive noncirrhotic patients who underwent major hepatectomy after portal
vein embolization between 1998 and 2006. FLR (cubic centimeter) was measured preoperatively with three-dimensional
helical computed tomography; TLV (cubic centimeter) was calculated from the patients’ BSA. The relationship between
FLR/TLV and FLR/BW (cubic centimeter per kilogram) was examined using linear regression analysis. Receiver operating
characteristic (ROC) curve analysis was used to determine FLR/TLV and FLR/BW cutoff values for predicting
postoperative hepatic dysfunction (defined as peak bilirubin level>3 mg/dl or prothrombin time>18 s).
Results Regression analysis revealed that the FLR/TLV and FLR/BW ratios were highly correlated (Pearson correlation
coefficient, 0.98). The area under the ROC curve was 0.85 for FLR/TLV and 0.84 for FLR/BW (95% confidence interval,
0.71–0.97). Sixteen of the 68 patients developed postoperative hepatic dysfunction. The ROC curve analysis yielded a
cutoff FLR/BW value of ≤0.4, which had a positive predictive value (PPV) of 78% and a negative predictive value (NPV)
of 85%. The corresponding FLR/TLV cutoff value of ≤20% had a PPV of 80% and a NPV of 86%.
Conclusions Based on the strong correlation between the FLR measurements standardized to BW and BSA and their similar
ability to predict postoperative hepatic dysfunction, both methods are appropriate for assessing liver volume. In noncirrhotic
patients, a FLR/BW ratio of ≤0.4 and FLR/TLV of ≤20% provide equivalent thresholds for performing safe hepatic
resection.
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Introduction

Advances in surgical technique and perioperative care have
allowed more patients to be eligible for living donor liver
transplantation (LDLT) and major hepatectomy with low
perioperative mortality.1,2 The graft volume in LDLT and
liver remnant volume in major hepatic resection are critical
for predicting postoperative outcome. A small-for-size graft
and inadequate future liver remnant (FLR) may not meet

J Gastrointest Surg
DOI 10.1007/s11605-007-0323-8

Presented at the American Hepato–Pancreato–Biliary Association
2007 Annual Meeting, April 2007, Las Vegas, NV.

Y. S. Chun :D. Ribero : E. K. Abdalla :M. M. Mortenson :
S. H. Wei : J.-N. Vauthey (*)
Department of Surgical Oncology,
The University of Texas M.D. Anderson Cancer Center,
1515 Holcombe Boulevard, Unit 325,
Houston, TX 77030, USA
e-mail: jvauthey@mdanderson.org

D. C. Madoff
Department of Diagnostic Imaging,
The University of Texas M.D. Anderson Cancer Center,
1515 Holcombe Boulevard, Unit 444,
Houston, TX 77030, USA



the hepatic metabolic demands after LDLT or major
hepatectomy.3,4 Preoperative volumetric analysis is essential
to ensure sufficient functional liver parenchyma remains. In
hepatic resection, preoperative portal vein embolization
(PVE) is performed to increase the FLR volume and enhance
the safety of major hepatectomy.5 A highly accurate means of
measuring graft volume and FLR preoperatively is three-
dimensional computed tomography (CT).6,7 In LDLT, the
CT-measured graft volume is equated with graft weight, as
liver density is 1 g/dl.6,8 The graft weight is standardized to
recipient body weight and defined as the graft-to-recipient
weight ratio (GRWR) to determine the minimum graft
requirement.3,9 Because the liver normally composes 2 to
2.5% of the body weight (BW), a GRWR of 1 corresponds
to 50% of liver volume, and a GRWR of 0.8 corresponds to
40% of liver volume.10 In hepatic resection, the FLR volume
is standardized to the total liver volume (TLV), which is
based on patient body surface area (BSA).11 The FLR/TLV
ratio based on BSA used for liver resection and the GRWR
based on BW used for liver transplantation have not been
previously compared. The purpose of this study was to
compare FLR volumes standardized to BSA or BW and to
assess their ability to predict postoperative hepatic dysfunc-
tion after hepatic resection. We examined volumetric
measurements and postoperative outcome in patients without
cirrhosis who underwent preoperative PVE followed by
major hepatectomy for hepatobiliary malignancies. Because
the TLV bears a constant relationship to BSA and BW, we
hypothesized that both methods could provide standard
means to estimate liver function before hepatic resection.12

Materials and Methods

Between December 1998 and April 2006, 68 consecutive
patients with hepatobiliary malignancies underwent
PVE and measurement of the FLR volume using three-
dimensional CT volumetry in preparation for major hep-
atectomy, as previously described.13 The TLV was calculated
from the patient’s BSA using a mathematical formula
TLV cm3½ � ¼ �794:41 þ 1; 267:28� BSA m2½ �ð Þ, which
was developed in a multicenter study of three-dimensional
CT volumetric reconstructions in 292 adult patients who
underwent CT for conditions unrelated to the hepatobiliary
system.11 This formula was validated in a meta-analysis
comparing 12 formulas to estimate TLV and found to be the
most precise and least biased compared to other formulas.14

BSA was calculated according to Mosteller’s formula:
height cmð Þ � weight kgð Þ � 3; 600½ �0:5.15 Clinicopatho-
logical factors were reviewed, including age, gender, race,
risk factors for liver injury, tumor histology, pre- and post-
PVE measurements of FLR, extent of surgery, and post-
operative course.

Hepatic parenchyma remote from the resected tumor
was examined for pathologic findings of hepatic injury,
defined as more than 30% steatosis, steatohepatitis Kleiner
score≥4, grades 2 to 3 sinusoidal dilation, and Ishak
grades 4 to 5 fibrosis.16 Obesity was defined as body mass
index≥30 kg/m2.

Postoperative hepatic dysfunction was defined as peak
bilirubin level>3 mg/dl or prothrombin time>18 s, based on
prior studies showing a correlation between these parameters
and postoperative complications.17–19 Receiver operating
characteristic (ROC) curve analysis was used to determine
FLR/TLV and FLR/BW cutoff values for predicting
postoperative hepatic dysfunction.20,21 Cutoff values were
determined by calculating the largest sum of the sensitivity
and specificity values while maintaining the lowest prob-
ability of a negative test and the highest probability of a
positive test.

Continuous data were expressed as means±standard
deviations. Dichotomous variables were compared using
the Chi-square test or the Fisher exact test where appropri-
ate. Statistical significance was determined at P<0.05.

Results

The clinical and pathological characteristics of the 68
patients in this study are presented in Table 1. Median age
was 60 years for the entire cohort, and 79% of the patients
were male. Preoperative PVE with subsequent right or
extended right hepatectomy was performed in all patients.
The most common tumor type was metastatic colorectal
cancer (n=32, 47%), followed by hepatocellular carcinoma
(n=16, 24%), then neuroendocrine metastases (n=8, 12%)
and intrahepatic or hilar cholangiocarcinoma (n=7, 10%).
The FLR/TLV and FLR/BW (cubic centimeters per kilo-
gram) ratios were highly correlated by regression analysis
(Pearson correlation coefficient, 0.98; Fig. 1). Even in
patients with BW, height, and BSA values beyond one
standard deviation of the mean, the correlation was
excellent (Pearson correlation coefficient, 0.89). Sixteen of
the 68 patients developed postoperative hepatic dysfunc-
tion. ROC curve analysis was performed to determine the
utility of FLR/TLV and FLR/BW in predicting postopera-
tive hepatic dysfunction (Fig. 2). The areas under the ROC
curve were 0.85 for FLR/TLV and 0.84 for FLR/BW (95%
confidence interval, 0.71–0.97), indicating good discrimi-
nation for predicting postoperative hepatic dysfunction.
Cutoff values were determined to yield the highest
probability of a positive test while maintaining a low prob-
ability of a negative test. A cutoff FLR/BW value of ≤0.4
had a positive predictive value (PPV) of 78% and a
negative predictive value (NPV) of 85%. The corre-
sponding FLR/TLV cutoff value of ≤20% had a PPV of
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80% and a NPV of 86%. The incidence of postoperative
hepatic dysfunction was stratified according to cutoff values,
and FLR/TLV and FLR/BW values of ≤20% and ≤0.4
emerged as most significant (Table 2). Six of the 18
patients with FLR/TLV between 20 and 25% and FLR/BW
between 0.4 and 0.5 had postoperative hepatic dysfunction.
Two of the 40 patients with FLR/TLV >25% or FLR/BW>
0.5 had postoperative hepatic dysfunction—one patient with

FLR/TLVof 33% and the other with FLR/TLVof 42%. Both
patients had transient rises in bilirubin that normalized
rapidly after postoperative days 5 and 9, respectively. The
effects of risk factors for liver injury on postoperative hepatic
dysfunction were assessed (Table 3). Preoperative systemic
chemotherapy (median of 4 cycles, range 2–12), diabetes,
obesity, and pre-existing liver injury (moderate steatosis,
steatohepatitis, and/or fibrosis) were not significant risk
factors. FLR/TLV≤20% and FLR/BW≤0.4 were signifi-
cantly associated with postoperative hepatic dysfunction.

Discussion

The volume of the remnant liver or graft, which is
measured preoperatively with three-dimensional CT, is
critical for successful hepatic resection and LDLT. In adults
without chronic liver disease, liver volume correlates
linearly with body size.11 Thus, the volume of the remnant
liver after resection or graft to be transplanted can be
normalized to patient BSA or BW. In LDLT, the graft
volume is normalized to patient BW, which yields the
GRWR. In hepatic resection, the FLR volume is standard-
ized to TLV, which is calculated with a formula based on
BSA. These measurements are used to determine the
necessary volume of graft or FLR to minimize the likelihood
of postoperative hepatic dysfunction.4,9

In this report, we examined the relationship between
FLR standardized to BW versus BSA and the ability of
these measurements to predict postoperative hepatic dys-
function in noncirrhotic patients undergoing major hepa-
tectomy after PVE. We focused on postoperative hepatic
dysfunction instead of overall postoperative morbidity as an
endpoint to avoid confounding variables such as patient
comorbidities and intraoperative factors. We found excel-
lent correlation between FLR measurements standardized to

Table 1 Clinicopathologic Factors of Patients Who Underwent Major
Hepatectomy After Preoperative Portal Vein Embolization

Clinicopathologic factor

Mean age (year) 60±11 (36–78)
Gender (n)
Male 54
Female 14
Race (n)
Caucasian 55
Hispanic 6
African–American 4
Asian 3
Tumor type (n)
Colorectal metastases 32
Hepatocellular carcinoma 16
Neuroendocrine metastases 8
Intrahepatic or hilar cholangiocarcinoma 7
Gallbladder cancer 2
Thymoma metastases 1
Melanoma metastases 1
Endometrial metastases 1
Type of surgical resection (n)
Extended right hepatectomy 54
Right hepatectomy 14
Body height (cm) 173 (140–208)a

Body weight (BW, kg) 83 (49–157)
Body surface area (BSA, m2) 2.02 (1.45–2.67)
Body mass index 26.7 (19.8–48.4)
Future liver remnant volume (FLR, cm3) 459 (261–1,098)
Estimated total liver volume (TLV, cm3) 1,768 (1,037–2,593)
FLR/TLV (%) 27.7 (14.5–62.5)
FLR/BW (cm3/kg) 0.58 (0.29–1.26)

a Data expressed as median (range)

Figure 1 Correlation between FLR/TLV and FLR/BW.

Figure 2 ROC curve of FLR/TLV and FLR/BW measurements in
predicting postoperative hepatic dysfunction.
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BW and BSA. Even in patients at the extremes of body
height and weight, we found good correlation between FLR/
TLV and FLR/BW ratios. Using ROC curve analysis, the
areas under the curve for FLR/TLV and FLR/BW exceeded
0.8, demonstrating that both methods have high discrimina-
tion for predicting postoperative hepatic dysfunction.

Our results support previous studies showing the impor-
tance of volumetric analysis as a tool to predict postoperative
outcome.18,22 Previously, we showed that in non-cirrhotic
patients, the ratio of FLR to TLV increased 9.2−15.6% after
PVE.19 This increase in FLR/TLV is caused by hypertrophy
of the remnant liver and not by a change in TLV, which is
calculated in relation to BSA, both pre- and post-PVE.
Increased FLR volume is associated with improved hepatic
metabolic function, as shown by increased indocyanine
green excretion, improved biliary drainage, and faster
normalization of postoperative liver function tests.23–25 In
LDLT, a GRWR of ≤0.8 (40% of TLV) results in increased
postoperative morbidity and impaired graft survival.3,9 In
adult patients without underlying liver disease, a FLR/TLV
ratio of ≤20% is associated with increased complications
after major hepatectomy.4,26 In LDLT, a higher liver graft
volume is required because of ischemia-reperfusion injury
to the graft and episodes of organ rejection.

We determined cutoff values of FLR/TLV≤20% and
FLR/BW≤0.4 to predict the likelihood of postoperative
hepatic dysfunction. In a recently published study by Truant
et al.,27 increased 30-day mortality and morbidity were
associated with FLR/BW≤0.5, which corresponds to FLR/
TLVof 25%. They also found FLR/BW to be more specific
than FLR/TLV in predicting postoperative outcome. How-
ever, their calculation of TLV was based on the traditional
method, in which TLV, liver to be resected, and tumor

volume are measured separately with CT. This method is
prone to multiplicative errors in patients with multiple tumors
and cannot be used in patients with dilated bile ducts.24,28,29

In our study, we estimated TLV using a formula based on the
BSA, which has been validated in a meta-analysis as a
precise and unbiased approach to estimating TLV.14

When the incidence of postoperative hepatic dysfunction
was stratified according to FLR volumes, FLR/TLV and
FLR/BW values of ≤20% and ≤0.4 had the highest PPV of
80 and 78%, respectively. Patients with measurements near
these cutoff values, specifically FLR/TLV between 20–25%
or FLR/BW between 0.4–0.5, were also prone to develop-
ing postoperative hepatic dysfunction. These patients may
have had other risk factors for impaired liver regeneration,
such as diabetes mellitus, obesity, hepatic steatosis, and
chemotherapy-induced hepatotoxicity. We did not, howev-
er, find a significant association between such risk factors
and postoperative hepatic dysfunction, but the number of
patients was small. Thirty-four patients received preopera-
tive chemotherapy for a median of four cycles, and none
received >12 cycles, which has been associated with worse
postoperative outcome.30 In a previous report, we found
that the presence of mild to moderate liver injury did not
impair liver regeneration after PVE; similarly, response to
PVE was comparable with or without neoadjuvant chemo-
therapy.19 Until more data are available, patients with FLR/
TLV between 20 and 30% and risk factors for liver injury,
such as diabetes, obesity, and prolonged administration of
chemotherapy, should be considered for preoperative PVE.31

A limitation of this study includes the restriction of the
patient population to adults without underlying chronic liver
disease. Although liver size bears a linear relationship to
body size in patients with normal livers, this is not true with

Table 2 Postoperative Hepatic
Dysfunction Stratified by FLR/
TLV and FLR/BW Values

PPV Positive predictive value,
NPV negative predictive value

Number
of patients

Postoperative
hepatic dysfunction

PPV (%) NPV (%) P value

FLR/TLV≤20% 10 8 80 86 <0.05
FLR/BW≤0.4 9 7 78 85 <0.05
FLR/TLV≤25% or FLR/BW≤0.5 28 14 50 92 <0.05
FLR/TLV>25% or FLR/BW>0.5 40 2 – – –

Table 3 Risk Factors for Liver
Injury Risk factor Number

of patients
Number with
liver injury

Number with postoperative
hepatic dysfunction

Univariate
analysis

Preoperative chemotherapy 34 5/34 (15%) 9/34 (26%) P=NS
Diabetes 13 2/13 (15%) 2/13 (15%) P=NS
BMI≥30 18 1/18 (5%) 5/18 (28%) P=NS
Pre-existing liver injury 6 – 1/6 (17%) P=NS
FLR/TLV≤20% 10 0 8/10 (80%) P<0.05
FLR/BW≤0.4 9 0 7/9 (78%) P<0.05
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chronic liver disease, particularly in patients with shrunken,
cirrhotic livers. Moreover, the estimation of TLV based on
BW and BSA does not apply to children because the
correlation between liver volume and body size is not
constant during the growth period.8

In conclusion, we found excellent correlation between
FLR standardized to BW versus BSA, with both methods
similarly predictive of postoperative hepatic dysfunction. In
noncirrhotic patients, a FLR/BW ratio of ≤0.4 and FLR/
TLV of ≤20% provide equivalent thresholds for performing
safe hepatic resection, confirming the importance of
volumetric analysis in determining postoperative outcome
after LDLT or major hepatectomy. Systematic measurement
of the FLR and normalization to BW or BSA is an integral
part of preoperative planning in patients with anticipated
small remnant livers who will benefit from PVE.

References

1. Choti MA, Sitzmann JV, Tiburi MF, Sumetchotimetha W, Rangsin
R, Schulick RD, Lillemoe KD, Yeo CJ, Cameron JL. Trends in
long-term survival following liver resection for hepatic colorectal
metastases. Ann Surg 2002;235:759–766.

2. Todo S, Furukawa H. Living donor liver transplantation for adult
patients with hepatocellular carcinoma: experience in Japan. Ann
Surg 2004;240:451–459 (discussion 459–461).

3. Kiuchi T, Kasahara M, Uryuhara K, Inomata Y, Uemoto S,
Asonuma K, Egawa H, Fujita S, Hayashi M, Tanaka K. Impact of
graft size mismatching on graft prognosis in liver transplantation
from living donors. Transplantation 1999;67:321–327.

4. Abdalla EK, Barnett CC, Doherty D, Curley SA, Vauthey JN.
Extended hepatectomy in patients with hepatobiliary malignancies
with and without preoperative portal vein embolization. Arch Surg
2002;137:675–680 (discussion 680–681).

5. Makuuchi M, Thai BL, Takayasu K, Takayama T, Kosuge T,
Gunven P, Yamazaki S, Hasegawa H, Ozaki H. Preoperative
portal embolization to increase safety of major hepatectomy for
hilar bile duct carcinoma: a preliminary report. Surgery 1990;107:
521–527.

6. Heymsfield SB, Fulenwider T, Nordlinger B, Barlow R, Sones P,
Kutner M. Accurate measurement of liver, kidney, and spleen
volume and mass by computerized axial tomography. Ann Intern
Med 1979;90:185–187.

7. Henderson JM, Heymsfield SB, Horowitz J, Kutner MH.
Measurement of liver and spleen volume by computed tomogra-
phy. Assessment of reproducibility and changes found following a
selective distal splenorenal shunt. Radiology 1981;141:525–527.

8. Urata K, Kawasaki S, Matsunami H, Hashikura Y, Ikegami T,
Ishizone S, Momose Y, Komiyama A, Makuuchi M. Calculation
of child and adult standard liver volume for liver transplantation.
Hepatology 1995;21:1317–1321.

9. Lo CM, Fan ST, Liu CL, Chan JK, Lam BK, Lau GK, Wei WI,
Wong J. Minimum graft size for successful living donor liver
transplantation. Transplantation 1999;68:1112–1116.

10. Broering DC, Hillert C, Krupski G, Fischer L, Mueller L, Achilles
EG, Schulte am Esch J, Rogiers X. Portal vein embolization vs.
portal vein ligation for induction of hypertrophy of the future liver
remnant. J Gastrointest Surg 2002;6:905–913 (discussion 913).

11. Vauthey JN, Abdalla EK, Doherty DA, Gertsch P, Fenstermacher
MJ, Loyer EM, Lerut J, Materne R, Wang X, Encarnacion A,

Herron D, Mathey C, Ferrari G, Charnsangavej C, Do KA, Denys
A. Body surface area and body weight predict total liver volume
in Western adults. Liver Transpl 2002;8:233–240.

12. DeLand FH, North WA. Relationship between liver size and body
size. Radiology 1968;91:1195–1198.

13. Madoff DC, Abdalla EK, Vauthey JN. Portal vein embolization in
preparation for major hepatic resection: evolution of a new
standard of care. J Vasc Interv Radiol 2005;16:779–790.

14. Johnson TN, Tucker GT, Tanner MS, Rostami–Hodjegan A.
Changes in liver volume from birth to adulthood: a meta-analysis.
Liver Transpl 2005;11:1481–1493.

15. Mosteller RD. Simplified calculation of body-surface area. N Engl
J Med 1987;317:1098.

16. Vauthey JN, Pawlik TM, Ribero D, Wu TT, Zorzi D, Hoff PM,
Xiong HQ, Eng C, Lauwers GY, Mino-Kenudson M, Risio M,
Muratore A, Capussotti L, Curley SA, Abdalla EK. Chemotherapy
regimen predicts steatohepatitis and an increase in 90-day
mortality after surgery for hepatic colorectal metastases. J Clin
Oncol 2006;24:2065–2072.

17. Little SA, Jarnagin WR, DeMatteo RP, Blumgart LH, Fong Y.
Diabetes is associated with increased perioperative mortality but
equivalent long-term outcome after hepatic resection for colorectal
cancer. J Gastrointest Surg 2002;6:88–94.

18. Shoup M, Gonen M, D’Angelica M, Jarnagin WR, DeMatteo RP,
Schwartz LH, Tuorto S, Blumgart LH, Fong Y. Volumetric
analysis predicts hepatic dysfunction in patients undergoing major
liver resection. J Gastrointest Surg 2003;7:325–330.

19. Ribero D, Abdalla EK, Madoff DC, Donadon M, Loyer EM,
Vauthey JN. Portal vein embolization before major hepatectomy
and its effects on regeneration, resectability and outcome. Br J
Surg 2007 (in press).

20. Cook NR. Use and misuse of the receiver operating characteristic
curve in risk prediction. Circulation 2007;115:928–935.

21. Zweig MH, Campbell G. Receiver-operating characteristic (ROC)
plots: a fundamental evaluation tool in clinical medicine. Clin
Chem 1993;39:561–577.

22. Shirabe K, Shimada M, Gion T, Hasegawa H, Takenaka K,
Utsunomiya T, Sugimachi K. Postoperative liver failure after
major hepatic resection for hepatocellular carcinoma in the
modern era with special reference to remnant liver volume.
J Am Coll Surg 1999;188:304–309.

23. Ijichi M, Makuuchi M, Imamura H, Takayama T. Portal
embolization relieves persistent jaundice after complete biliary
drainage. Surgery 2001;130:116–118.

24. Vauthey JN, Chaoui A, Do KA, Bilimoria MM, Fenstermacher
MJ, Charnsangavej C, Hicks M, Alsfasser G, Lauwers G,
Hawkins IF, Caridi J. Standardized measurement of the future
liver remnant prior to extended liver resection: methodology and
clinical associations. Surgery 2000;127:512–519.

25. Uesaka K, Nimura Y, Nagino M. Changes in hepatic lobar
function after right portal vein embolization. An appraisal by
biliary indocyanine green excretion. Ann Surg 1996;223:77–83.

26. Vauthey JN, Pawlik TM, Abdalla EK, Arens JF, Nemr RA,Wei SH,
Kennamer DL, Ellis LM, Curley SA. Is extended hepatectomy
for hepatobiliary malignancy justified? Ann Surg 2004;239:
722–730 (discussion 730–732).

27. Truant S, Oberlin O, Sergent G, Lebuffe G, Gambiez L, Ernst O,
Pruvot FR. Remnant liver volume to body weight ratio > or =0.5%:
A new cut-off to estimate postoperative risks after extended
resection in noncirrhotic liver. J Am Coll Surg 2007;204:22–33.

28. Yigitler C, Farges O, Kianmanesh R, Regimbeau JM, Abdalla
EK, Belghiti J. The small remnant liver after major liver
resection: how common and how relevant? Liver Transpl 2003;
9:S18–S25.

29. Kubota K, Makuuchi M, Kusaka K, Kobayashi T, Miki K,
Hasegawa K, Harihara Y, Takayama T. Measurement of liver

J Gastrointest Surg



volume and hepatic functional reserve as a guide to decision-
making in resectional surgery for hepatic tumors. Hepatology
1997;26:1176–1181.

30. Aloia T, Sebagh M, Plasse M, Karam V, Levi F, Giacchetti S,
Azoulay D, Bismuth H, Castaing D, Adam R. Liver histology
and surgical outcomes after preoperative chemotherapy with

fluorouracil plus oxaliplatin in colorectal cancer liver metastases.
J Clin Oncol 2006;24:4983–4990.

31. Zorzi D, Laurent A, Pawlik TM, Lauwers GY, Vauthey JN,
Abdalla EK. Chemotherapy-associated hepatotoxicity and
surgery for colorectal liver metastases. Br J Surg 2007;94:
274–286.

J Gastrointest Surg


	Comparison of Two Methods of Future Liver Remnant Volume Measurement
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


