
Abstract. Aim: The purpose of this study was to determine
the optimal diagnostic criteria for lateral pelvic lymph node
metastasis in patients with rectal carcinoma. Patients and
Methods: From July 1997 to June 2005, fifty-one patients with
locally advanced middle or lower rectal carcinoma underwent
preoperative MRI examination, followed by total mesorectal
excision with lateral pelvic node dissection. Factors of lateral
pelvic lymph nodes evaluated were size, shape and internal
structure. The size of lymph nodes was measured in both long
and short axis diameters. The shape of lymph nodes was
categorized into ovoid or irregular. The internal structure of
lymph nodes was categorized into homogeneous or non-
homogeneous. Optimal preoperative criteria on MRI were
clarified by area under receiver operating characteristic curves
(AUC). To clarify the optimal diagnostic criteria for diagnosing
lateral pelvic lymph node metastasis, these basic four categories
were analyzed. Subsequently, combined criteria comprising 11
categories were also evaluated to clarify optimal criteria.
Results: Detection of lateral pelvic lymph node on MRI was
significantly higher in the metastatic group. The basic four
categories were evaluated to define each optimal criterion for
metastasis. In category 1, the optimal criteria for long axis
diameter of 10 mm or larger showed the largest AUC of 0.711.
In category 2 (short axis diameter), the criterion of 5 mm or
larger showed the largest AUC of 0.736. In category 3, an
ovoid shape showed an AUC of 0.722. In category 4,
heterogeneity of the internal structure gave the largest AUC of
0.708. Based on these results, fifteen categories (category
1~15) were defined. Among them, category 8 (an ovoid shape
with a short axis diameter) showed the largest AUC of 0.75,
representing 67% sensitivity, 83% specificity, and 78% overall

accuracy. Conclusion: An ovoid shape with a transverse axis
diameter of 5 mm or larger on MRI was considered as the
optimal criterion for diagnosing lateral lymph node metastasis
in patients with rectal carcinoma. 

Total mesorectal excision (TME) has become the standard
technique of rectal cancer surgery (1, 2). Recently, magnetic
resonance imaging (MRI) has been used for locally
advanced rectal carcinoma due to its clear imaging of
mesorectal fascia for diagnosing circumferential
involvement (3, 4). Furthermore, optimal preoperative
diagnostic criteria in terms of mesorectal lymph node
metastasis have also been addressed: size over 4 mm or 6
mm, an irregular or indistinctive border, and mixed or
mottled signal intensity (5-7). On the other hand, outside of
mesorectal fascia, lateral pelvic lymph node metastasis has
been recognized in approximately 20% of advanced lower
rectal cancer cases (8-10). If patients were positive for
lateral pelvic lymph node metastasis, lateral pelvic lymph
nodes dissection would be chosen for potential curability
(11). However, there is no literature addressing the optimal
criteria for detection of lateral pelvic lymph node metastasis
in preoperative imaging. Therefore, we conducted this study
to clarify the optimal criteria for diagnosis of lateral pelvic
lymph node metastasis in patients with rectal carcinoma
using high resolution MRI. 

Patients and Methods 

From July 1997 to June 2005, 51 patients with locally advanced
middle or lower rectal carcinoma (15 and 36 patients, respectively)
who underwent preoperative MRI examination followed by
potential curative surgery including total mesorectal excision and
lateral pelvic lymph node dissection (LPLD) participated in this
study. The technique of LPLD and definition of lateral pelvic
lymph nodes are described elsewhere (8-11). Instead of
preoperative neoadjuvant chemo-radiotherapy, we have been
performing a clinical trial of intraoperative radiotherapy
throughout this period. Since specimens, including the tumor and
lymph nodes, were removed just before intra-operative radiation,
there was no radiation effect on lymph node specimens. Of 51
patients, 35 were men and 16 were women, with a mean age of 63
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years. Histological examination showed well-differentiated
carcinoma in 38 cases, moderately differentiated adenocarcinoma
in 12 cases and mucinous carcinoma in one case. The depth of
invasion was TNM T3 in 46 cases, and T4 in 5 cases. 

The MR imager used was a 1.5 Tesla superconducted apparatus
(Magnetom VISION, Siemens, Germany or Gyroscan, Intera T15,
Phillips, Germany). Lymph node status was evaluated using T2-
weighted images (TR: 3000 ms, TE: 100 ms) without contrast
enhancement by one of the authors (A.N.) who had no information
about the findings of colonoscopy, biopsy, or barium enema study.
The matrix size was 256x256 mm, slice thickness was 5 mm, and
inter-slice gap was from 1 to 3 mm. In MR films, lymph nodes were
defined as present when a solitary, non-tubular, low-intensity
structure was observed. The diameters of lymph nodes were
measured in both the long and short axis. The shape of lymph
nodes in MRI was categorized as ovoid or irregular. The internal
structure of lymph nodes was categorized as homogeneous or
heterogeneous. These parameters were recorded in the computer
database. Subsequently, the largest (longest in long axis diameter)
lateral pelvic lymph node detected on MRI was used as a
representative in each case. 

Lateral pelvic lymph nodes were harvested right after the
operation, fixed in 10% formalin, sectioned along the greatest
dimension (as long axis diameter) and stained with hematoxylin
and eosin. Pathological slides were reviewed by pathologists who
had no preoperative MRI information. Lymph node measurements
were also obtained and compared with these from MRI findings. 

The largest lymph node on the pathological slides was also used
as representative. Since it is difficult to identify small lymph nodes,
e.g. smaller than 5 mm, a region-by-region basis (12) for matching
between the MRI and pathological specimen was applied. If a
patient had a swollen lymph node in MRI and metastasis was
recognized in the same region, the case was diagnosed as positive
for metastasis. Univariate analysis was performed with the Mann-
Whitney U-test for numeric data and Fisher’s exact test for
categorized data. Differences were considered significant when the
p-value was less than 0.05. Optimal preoperative criteria for MRI
were clarified by receiver operating characteristic (ROC) curve
analysis (13-15). In ROC curve analysis, when the ROC curve
approaches nearest to the point (0,1), both sensitivity and
specificity are highest. The area under the ROC curve (AUC) was
used to evaluate the optimal criteria. When both sensitivity and
specificity are 100%, the AUC has a value of 1, whereas when both
sensitivity and specificity are 0%, the AUC has a value of 0.

Results 

The total number of lateral pelvic lymph nodes harvested in
the surgical specimen in each case ranged from 1 to 38, with
a mean of 11. Of the 51 patients, fifteen patients (29%) had
lateral pelvic lymph node metastasis pathologically. MRI-
detected lateral pelvic lymph nodes were found in 19
patients. The total number of lateral pelvic lymph nodes
detected by MRI in each case ranged from 0 to 9, with a
mean of 1. Pathologically, the size of lateral pelvic lymph
nodes was 9.5 mm (range 1.5 to 25.0 mm) in the long axis
diameter, while it was 5.8 mm (range 0.5 to 16.0 mm) in the
short axis in 19 patients in whom lymph nodes were

detected by MRI. The average size of lateral pelvic lymph
nodes was 10 mm (range 2 to 21 mm) in the long axis
diameter while it was 4 mm (range 1 to 12 mm) in the short
axis in 32 patients in whom lymph nodes were not detected
by MRI (Table I). Although there was no significant
difference between the non-metastatic and metastatic
groups in the pathological specimens measured, lymph node
detection was significantly higher in the metastasis group as
shown in Table II. Therefore, the detection of lateral pelvic
lymph node by MRI showed 67% sensitivity, 75% specificity
and 73% overall accuracy, respectively. 

ROC analysis I (evaluating lymph node detected cases in MRI).
Since lymph node detection was significantly recognized in the
metastasis-positive group, the optimal diagnostic criteria for
diagnosing lateral pelvic lymph node metastasis were
evaluated in 19 cases in which lymph nodes were detected by
MRI. Beforehand, 4 basic categories were evaluated to define
each optimal criteria for metastasis (Table III). In category 1,
the long axis diameter was evaluated by the ROC curve
analysis. The criterion of 10 mm or larger in the long axis
diameter showed the largest AUC of 0.711 and was used as
the optimal criteria for metastasis. In category 2 (short axis
diameter), the criteria of 5 mm or larger showed the largest
AUC of 0.736 and was used as the optimal criteria. In
category 3, an ovoid shape was chosen because there was no
metastatic lymph node with an irregular shape in this study.
The AUC was 0.722. In category 4, the heterogeneity of the
internal structure was chosen as the optimal criterion because
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Table I. Comparison of lymph node detection by MRI with reference to
size. 

Pathological findings MRI findings P-value

LN not LN 
detected (32) detected (19)

Size of lymph nodes (mm)
Long axis diameter (range) 10 (2-21) 10 (2-25) 0.76
Short axis diameter (range) 4 (1-12) 6 (1-16) 0.34

Values are means unless otherwise specified. LN: lymph nodes.

Table II. MRI findings and lymph node metastasis.

MRI findings No metastasis (36) Metastasis (15) P-value

Lymph node 
Not-detected 27 5 0.005
Detected 9 10

Values are numbers of cases.



there was no metastatic lymph node with homogeneity and the
AUC was 0.708. Based on these results, another 11 combined
criteria were defined and are shown in Table IV. Among these
15 categories, category 8 (an ovoid shape with a transverse
axis diameter 5mm or larger) showed the highest diagnostic
accuracy with an AUC of 0.75 (Table IV), representing 67%
sensitivity, 83% specificity and 78% overall accuracy. A
representative case with lateral pelvic and mesorectal lymph
node metastases is shown in Figure 1.

ROC analysis II (including all cases). On the other hand,
since the number of cases in which lymph nodes were
detected was relatively small (19 cases), ROC analysis was
also performed including all cases as shown in Table V. The
AUC was slightly smaller in categories 1 to 3. The largest
AUC was 0.728 and was seen in categories 5, 8, 9, 11, 14 and
15. Most of them showed lower value than those in ROC
analysis I. Furthermore, the smallest AUC of 0.706 was seen
in categories 3, 4, 6, 10, and 13, which were also lower than
those in ROC analysis I.

Discussion 

As for preoperative diagnosis, there are many tools for
cancer staging. In rectal carcinoma, CT scan, MDCT,
endorectal ultrasound, endorectal coil MRI, pelvic coil MRI
and PET scan have been reported. In advanced rectal
carcinoma, endorectal devices are not useful for staging
(16). PET scanning still has low diagnostic ability for lymph
node staging (17). It has been reported that pelvic coil MRI
has a higher detection rate in terms of lateral pelvic lymph
node metastasis compared to CT scanning (18). Therefore,
we used high resolution pelvic MRI for preoperative staging
for advanced rectal carcinoma. 

Lymph nodes have different size and shape in different
locations in the mediastinum (19, 20). Therefore, there are
several reports describing the optimal criteria for diagnosis
of mediastinal lymph node metastasis (21, 22). In the rectal
carcinoma, mesorectal and lateral pelvic lymph nodes

appeared to be different in terms of size and shape, as we
described previously (8). Thus, this study was conducted to
clarify the optimal criteria for diagnosis of lateral pelvic
lymph node metastasis, even though mesorectal lymph node
criteria have already been reported (5-7). The short axis
diameter has been reported as a useful indicator due to less
orientation bias than when using the long axis diameter (18,
19). As well as the presence of lateral pelvic lymph nodes,
an increase of the short axis diameter appears to be more
indicative of metastatic lymph nodes than does the long axis
diameter (8). The present study also clarified that the short
axis diameter is the optimal diagnostic criterion, together
with lymph node swelling thus forming an ovoid shape.
Although the majority of small lymph nodes were
considered to be concealed in imaging slice intervals,
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Table III. ROC analysis of single criteria by extracting  lymph node-
detected cases in MRI.

Category Content AUC±SE Predicting 
factors

1 Long axis diameter 0.711±0.087 ≥10 mm
2 Short axis diameter 0.736±0.082 ≥5 mm
3 Shape 0.722±0.087 ovoid shape
4 Internal structure 0.708±0.083 heterogeneity

AUC: area under ROC curve; SE: standard error.

Table IV. ROC analysis of combined criteria by extracting lymph node-
detected cases in MRI.

Category Content AUC±SE

5 Category 1 + 2 0.711±0.087
6 Category 1 + 3 0.725±0.087
7 Category 1 + 4 0.711±0.087
8 Category 2 + 3 0.750±0.081
9 Category 2 + 4 0.730±0.082

10 Category 3 + 4 0.722±0.087
11 Category 1 + 2 + 3 0.725±0.087
12 Category 1 + 2 + 4 0.711±0.087
13 Category 1 + 3 + 4 0.711±0.087
14 Category 2 + 3 + 4 0.742±0.087
15 Category 1 + 2+ 3 + 4 0.725±0.087

AUC: area under ROC curve; SE: standard error.

Table V. ROC analysis for optimal criteria by including lymph node non-
detected cases in MRI. 

Category Content AUC±SE

1 Long axis diameter 0.706±0.117
2 Short axis diameter 0.728±0.118
3 Shape 0.706±0.117
4 Internal structure 0.706±0.117
5 Category 1 + 2 0.728±0.118
6 Category 1 + 3 0.706±0.117
7 Category 1 + 4 0.634±0.123
8 Category 2 + 3 0.728±0.118
9 Category 2 + 4 0.728±0.118

10 Category 3 + 4 0.706±0.117
11 Category 1 + 2 + 3 0.728±0.118
12 Category 1 + 2 + 4 0.717±0.118
13 Category 1 + 3 + 4 0.706±0.117
14 Category 2 + 3 + 4 0.728±0.118
15 Category 1 + 2+ 3 + 4 0.728±0.118

AUC: area under ROC curve; SE: standard error.



detection of metastatic lymph nodes by MRI was
significantly higher in the metastatis group, as similarly
reported previously (18). This was also shown by the fact
that the mean value of the short axis diameter was inclined
to be greater in the LN detected group, as shown in Table I. 

In terms of optimal criteria, since lateral pelvic lymph
node detection was significantly indicative of metastasis,
two ways of evaluation were performed (i) using solely
lymph node-detected cases and (ii) using all cases,
including lymph node non-detected cases, to clarify the
optimal criteria.

In ROC analysis I, the optimal criteria were regarded as
the combination of short axis diameter (5 mm or larger) and
ovoid shape. Each single criterion, composing categories
from 1 to 4, showed moderate diagnostic accuracy with
AUCs over 0.7. Therefore, each factor could be used alone
as an indicative sign of metastasis. By combining the
criteria, the largest AUC was 0.75, when categories 2 and 3
were combined. However, even the largest AUC gave only
78% overall accuracy; it was still difficult to obtain 100%
accuracy due to micro-metastases and existence of imaging
plane slice intervals (5-7). 

In ROC analysis II, no higher diagnostic accuracy could
be found. Both the largest and smallest AUCs were smaller
in comparison than those in ROC analysis I, possibly due to
the inclusion of a greater number of lymph node non-
detected cases. 

Lateral pelvic lymph node detection was significantly
indicative of metastasis. Although the optimal criteria for
diagnosis of lateral pelvic lymph nodes were clarified,
further improvement is needed for preoperative lymph
node staging. 

Conclusion

An ovoid shape with a transverse axis diameter of 5 mm or
larger on MRI was the optimal diagnostic criterion for
lateral pelvic lymph node metastasis in patients with rectal
carcinoma. 
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arrow indicates a metastatic lateral pelvic lymph node in the obturator area of 10 mm in size, round shape and heterogeneous internal structure. The black
arrow indicates mesorectal lymph node metastases. The dotted line shows the perirectal fascia containing the mesorectum. Lateral pelvic lymph nodes
exist outside of this fascia.



5 Brown G, Richards CJ, Bourne MW, Newcombe RG, Radcliffe
AG, Dallimore NS and Williams GT: Morphologic predictors
of lymph node status in rectal cancer with use of high-spatial-
resolution MR imaging with histopathologic comparison.
Radiology 227: 371-377, 2003.

6 Kim JH, Beets GL, Kim MJ, Kessels AG and Beets-Tan RG:
High-resolution MR imaging for nodal staging in rectal cancer:
are there any criteria in addition to the size? Eur J Radiol 52:
78-83, 2004.

7 Matsuoka H, Nakamura A, Sugiyama M, Hachiya J, Atomi Y
and Masaki T: MRI diagnosis of mesorectal lymph node
metastasis in patients with rectal carcinoma. What is the
optimal criterion? Anticancer Res 24: 4097-4102, 2004.

8 Matsuoka H, Masaki T, Sugiyama M, Atomi Y, Ohkura Y and
Sakamoto A: Morphological characteristics of lateral pelvic
lymph nodes in rectal carcinoma. Langenbecks Arch Surg 392:
543-547, 2007.

9 Morita T, Murata A, Koyama M, Totsuka E and Sasaki M:
Current status of autonomic nerve preserving surgery for mid
and lower rectal cancers. Japanese experience with lateral node
dissection. Dis Colon Rectum 46: S78-87, 2003.

10 Fujita S, Yamamoto S, Akasu T and Moriya Y: Lateral pelvic
lymph node dissection for advanced lower rectal cancer. Br J
Surg 90: 1580-1585, 2003.

11 Sugihara K, Kobayashi H, Kato T, Mori T, Mochizuki H,
Kameoka S, Shirouzu K and Muto T: Indication and benefit of
pelvic side wall dissection for rectal cancer. Dis Colon Rectum
49: 1663-1672, 2006.

12 Glazer GM, Gross BH, Quint LE, Francis IR, Bookstein FL
and Orringer MB: Normal mediastinal lymph nodes. Number
and size according to American Thoracic Society Mapping. Am
J Roentogenol 44: 261-265, 1985.

13 Metz CE: Basic principles of ROC analysis. Sem Nucl Med 8:
283-298, 1978.

14 Turner DA: An intuitive approach to receiver operating
characteristic curve analysis. J Nucl Med 19: 213-220, 1977.

15 Hanley JA and McNeil BJ: The meaning and use of the area
under a receiver operating characteristic (ROC) curve.
Radiology 143: 29-36, 1982.

16 Matsuoka H, Nakamura A, Masaki T, Sugiyama M, Takahara
T, Hachiya J and Atomi Y: Comparison between endorectal
coil and pelvic phased-array coil magnetic resonance imaging in
patients with anorectal tumor. Am J Surg 185: 328-332, 2003.

17 Gearhart SL, Frassica D, Rosen R, Choti M, Schulick R and
Wahl R: Improved staging with pretreatment positron emission
tomography/computed tomography in low rectal cancer. Ann
Surg Oncol 13: 397-404, 2006.

18 Arii K, Takafuji K, Yokoyama S, Matsuda K, Higashiguchi T,
Tominaga T, Oku Y, Tani M and Yamane H: Preoperative
evaluation of pelvic lateral lymph node of patients with lower
rectal cancer: comparison study of MR imaging and CT in 53
patients. Langenbecks Arch Surg 391: 449-454, 2006.

19 Quint LE, Glazer GM, Orringer MB, Francis IR and Bookstein
FL: Mediastinal lymph node detection and sizing at CT and
autopsy. Am J Roentogenol 147: 469-472, 1986. 

20 Kiyono K, Sone S, Sakai S, Imai Y, Watanabe T, Izuno I,
Oguchi M, Kawai T, Shigemitsu H and Watanabe M: The
number and size of normal mediastinal lymph nodes: a
postmortem study. Am J Roentogenol 150: 771-776, 1988.

21 Kusajima Y and Hirono T: The adequate diagnostic criterion
of mediastinal lymph node size for detection of metasasis in
primary lung cancer. Jpn J Thorac Cardiovasc Surg 39: 1032-
1038, 1991.

22 Kobayashi J and Kitamura S: Evaluation of lymph nodes on
computed tomography images in epidermoid lung cancer.
Internal Medicine 34: 507-513, 1995.

Received March 29, 2007
Revised June 25, 2007

Accepted July 24, 2007

Matsuoka et al: Optimal MRI Criteria for Lateral Pelvic Lymph Node Metastasis

3533



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


