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Abstract The biological significance of squamous and
glandular differentiation and different patterns of invasion
in upper urinary tract urothelial carcinoma is unclear. We
reviewed 268 cases of consecutive upper urinary tract
carcinomas with respect to the presence of squamous and/
or glandular differentiation and different patterns of in-
vasion (nodular, trabecular, and infiltrative) and correlated
data with patient outcome. Squamous or glandular differ-
entiation occurred in 47/268 (18%) tumors and its presence
correlated with high tumor stage (P<0.001) and grade
(P<0.001). Invasive patterns were nodular in 49/227
(22%), trabecular in 95/227 (42%), and infiltrative in
83/227 (37%) tumors. The nodular pattern prevailed in low
stage (P<0.001) and low-grade (P<0.001) tumors, whereas
the infiltrative pattern prevailed in high stage (P<0.001) and
high-grade (P<0.001) tumors. Multivariate analysis proved
that tumor stage (P<0.001) and the infiltrative pattern
(P<0.001) are independent predictors of metastasis-free
survival, whereas tumor grade and squamous and glandular
differentiation lacked independent influence on patient
outcome. In conclusion, the infiltrative pattern of invasion
significantly correlated with advanced disease and poor
patient outcome. In contrast, the presence of squamous

and/or glandular invasion did not prove independent in-
fluence on patient outcome. The pattern of invasion should
be commented upon separately in the pathology report.
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Introduction

Upper urinary tract urothelial carcinoma (UC) is relatively
uncommon, accounting for approximately 5% of all epi-
thelial tumors of the urinary tract with most tumors occur-
ring in the bladder [10]. Standard treatment for localized
upper tract UC is radical nephroureterectomy with bladder
cuff resection [18]. Although numerous investigations
showed that stage is the most important predictor of
outcome [3, 5–8, 12–15, 19, 24, 31, 32, 34, 35], the
clinicopathologic features predictive of metastatic disease
are not well defined and the assessment of tumor grade
shows considerable variation due to observer subjectivity
[2, 44]. Thus, the identification of other prognostic vari-
ables that can easily be determined in routinely hematox-
ylin and eosin (H&E)-stained sections is required to select
candidates for adjuvant therapy.

The majority of primary epithelial neoplasms of the
urinary tract display conventional urothelial morphology
but some tumors may additionally show aberrant differen-
tiation thought to arise from metaplastic change [22, 39].
These areas are most frequently squamous or glandular in
nature and their frequency was shown to increase with
tumor grade and stage [1, 11, 42, 43, 45]. Thus, most
urological oncologists share the view that mixed histology
implies more aggressive disease, which may be less sus-
ceptible to radio- or chemotherapy [16, 25, 29]. However,
there is only one study analyzing the prognostic impact of
squamous and/or glandular differentiation in a series of 70
bladder carcinomas [30], whereas a systematical investiga-
tion analyzing the clinical significance of squamous and/or
glandular differentiation in upper urinary tract cancer,
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including both univariate and multivariate statistical anal-
ysis, is currently lacking.

Recently, Jiminez et al. [17] described three different
patters of invasion (nodular, trabecular, and infiltrative) in a
series of 93 muscle-invasive bladder cancers. According to
their data, the infiltrative growth pattern may be associated
with unfavorable patient outcome despite lack of sig-
nificance in multivariate analysis. In a subsequent study by
Krüger et al. [20] involving 153 muscle-invasive bladder
cancers, the infiltrative pattern proved to be an independent
predictor of poor disease-related survival. The authors
concluded that the classification by Jiminez et al. [17] may
serve as an additional tool to predict the prognosis of
patients undergoing radical cystectomy for bladder cancer.

In the present study, we aimed to evaluate the potential
prognostic significance of squamous and/or glandular
differentiation in a large consecutive series of upper uri-
nary tumors. Moreover, our study is the first to apply the
classification introduced by Jiminez et al. [17] to this type
of urothelial cancer and to assess its role in predicting
metastasis-free survival. By performing a multivariate
analysis, we analyzed the potential of the different his-
tological variables to serve as independent predictors of
patient outcome.

Materials and methods

Case selection

Two hundred sixty-eight consecutive upper urinary tract
UCs (169 pelvic and 99 ureteral tumors) from 239 con-
secutive patients (108 women and 131 men) undergoing
surgery between January 1984 and December 2004 were
retrieved from the files of our institute. The mean and
median ages of patients were 70 and 71 years (range 39–
89), respectively. Seventeen out of 239 (7%) patients
presented with local lymph node metastases at the time of
their primary operation. All tumor specimens were ex-
amined by the same protocol including multiple sections
obtained from the tumor itself, the kidney, and the pelvic
wall adjacent to and distant from the tumor, along with the
ureter and lymph nodes, if present.

For the correlation of histopathological data with me-
tastasis-free survival, all noninvasive cancers (41 tumors
from 33 patients) and all tumors from patients with
multiple invasive cancers (37 tumors from 16 patients)
were excluded resulting in a final sample of 190 UCs (134
pelvic and 56 ureteral tumors) from 190 patients (77
women and 113 men). Standard treatment included neph-
roureterectomy with bladder-cuff resection (n=130), alter-
natively, nephrectomy alone (n=40) or distal ureteral
resection with reimplantation (n=20) were performed.
Patients did not receive adjuvant therapy. Follow-up
regimen included abdominal ultrasound and cystoscopy
every 3 months for the first 3 years, every 6 months for the
subsequent 2 years, and yearly thereafter and chest X-ray
and computerized tomography every 6 months for the first
3 years and yearly thereafter. All procedures were in accord

with the ethical standards established by our institution.
Informed consent is not required for retrospective analyses
dealing with archival material obtained during routine
medical treatment.

Histopathology

H&E-stained slides from routinely formalin-fixed and
paraffin-embedded material were systematically reevalu-
ated by one pathologist (C. L.) who was blinded to regional
lymph node status and the subsequent disease course. pT-
stages were adjusted according to the International Union
Against Cancer 2002 issue of the Tumor, Nodes, Metas-
tasis system [41]. Grading was performed according to the
recently published two-tiered WHO grading system
following the WHO/International Society of Urological
Pathology consensus classification [27]. During the pro-
cess of reviewing the slides, special attention was drawn
toward the presence of aberrant histological differentiation.
According to the WHO criteria for the diagnosis of
histological variants of urothelial cancer [27], squamous
differentiation was defined as the presence of intercellular
bridges or keratinization. Glandular differentiation was
defined as the presence of true glandular spaces and gland-
like lumina within tumor cell nests; special care was taken
to differentiate these glandular structures from pseudo-
glandular spaces caused by drop-out of necrotic cells or
artifact. A significant proportion of tumors displayed both
squamous and glandular differentiation. In these cases both
patterns were recorded. Three main architectural patterns of
tumor invasion were recognized following the definition by
Jiminez at al. [17]: The nodular pattern was composed of
well-delineated round nests of tumor cells. These nests
varied in diameter but a tendency of roundness was
maintained throughout (Fig. 1a). Desmoplasia was usually
not prominent and necrosis was not observed. The
trabecular pattern consisted of infiltrating broad trabeculae
that usually anastomosed with each other and were some-
times associated with extensive necrosis and a desmoplas-
tic stroma (Fig. 1b). The trabeculae were at lest three cells
thick. The infiltrative pattern showed infiltrating narrow
cords or single tumor cells (Fig. 1c). Desmoplasia and
necrosis were common. Cells were usually highly pleo-
morphic or small and undifferentiated. Tumor heterogene-
ity represents a well-known phenomenon in urothelial
cancers and different subclones with different phenotypes
are known to coexist within the same tumor, among which,
those bearing the most aggressive biological potential
eventually determine patient outcome [4]. Accordingly, in
cases showing two or more patterns of invasion, only the
most aggressive type of tumor growth (infiltrative > tra-
becular > nodular) was recorded.

Statistical analyses

Associations between patterns of invasion or histological
differentiation and tumor stage as well as tumor grade were
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analyzed using the Fisher’s exact test. Patient outcome was
investigated using the Kaplan–Meier method and com-
pared by the log-rank test. Disease progression was defined
as the occurrence of nodal and/or distant metastases.
Metastasis-free survival was calculated from definitive
treatment of upper tract disease (e.g., nephroureterectomy)
to the occurrence of metastatic disease or the last follow-up
in patients with no evidence of disease progression. For
multivariate testing, a Cox’s proportional hazards regres-
sion model was performed. All reported P values were two-
sided with significance at P<0.05.

Results

Overall, stage pTa was present in 41 (15%), pT1 in 102
(38%), pT2 in 37 (14%), pT3 in 80 (30%), and pT4 in eight
(3%) cases. One hundred forty-one (53%) tumors were of
low tumor grade and 127 (47%) were of high tumor grade.
Pelvic and ureteral tumors showed a comparable distribu-
tion regarding the different categories. High tumor grade
was associated with high tumor stage [53/139 (38%) pT1/
pT2 vs 74/88 (84%) pT3/pT4, P<0.001]; no high-grade
tumors were detected among noninvasive cancers.

Squamous differentiation occurred in 47/268 (18%)
tumors. The majority of them showed small interspersed
islands of squamous epithelium with mild to moderate
atypia in otherwise typical urothelial carcinoma (Fig. 2a).
In some cases, however, poorly differentiated tumor cells
showing squamous differentiation (with or without kera-
tinization) gradually merged with the surrounding urothe-
lial tumor cells, ultimately representing the predominant
histological growth pattern (Fig. 2b). Squamous differen-
tiation prevailed in high stage [15/180 (8%) pTa-pT2 vs
32/88 (36%) pT3/pT4, P<0.001] and high grade [8/141
(6%) low grade vs 39/127 (31%) high grade, P<0.001]
cancers (Table 1).

Fig. 1 Urothelial carcinoma of the upper urinary tract with nodular
(a H&E), trabecular (b H&E), and infiltrative (c H&E) pattern of
invasion according to the definition by Jiminez et al. [17]

Fig. 2 Urothelial carcinoma of
the upper urinary tract with
squamous (a–b H&E) and
glandular differentiation
(c–d PAS) as demonstrated in
low-grade (a and c) and high-
grade (b and d) tumors
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Glandular structures were observed in 47/268 (18%)
tumors. The amount of glandular differentiation was vari-
able with the majority of cases showing only focal glands
bordered by a single layer of cuboidal or columnar cells or
gland-like lumina scattered among nests of otherwise
typical urothelial carcinoma (Fig. 2c). In some cases,
however, the glandular differentiation represented the pre-
dominating histological growth pattern (Fig. 2d). Glandu-
lar differentiation prevailed in high stage [22/180 (12%)
pTa-pT2 vs 25/88 (28%) pT3/pT4, P=0.002] and high
grade [17/141 (12%) low grade vs 30/127 (24%) high
grade, P=0.02] cancers (Table 2). Occasionally, the glands
underwent cystic dilatation, resulting in a microcystic
appearance. One case displayed a colloid-mucinous pattern
characterized by nests of cells “floating” in extracellular
mucin. It is interesting to note that the glandular growth
pattern was associated with the presence of squamous
differentiation. Thus, 20/47 (43%) tumors with glandular
lumina simultaneously showed foci of squamous differen-
tiation compared with 27/221 (12%) tumors without
glandular differentiation (P<0.001).

According to Jiminez et al. [17], patterns of invasion
were nodular in 49/227 (22%), trabecular in 95/227 (42%),
and infiltrative in 83/227 (37%) tumors. The nodular
pattern prevailed in low stage [45/139 (32%) pT1/pT2 vs
4/88 (5%) pT3/pT4, P<0.001] and low grade [44/100
(44%) low grade vs 5/127 (4%) high grade, P<0.001]

cancers, whereas the infiltrative pattern prevailed in high
stage [20/139 (14%) pT1/pT2 vs 63/88 (72%) pT3/pT4,
P<0.001] and high grade [0/100 (0%) low grade vs 83/127
(65%) high grade, P<0.001] cancers (Table 3).

Follow-up data were available from 186/190 (98%)
patients. After a mean and median follow-up of 46 and
31 months, respectively, progressive disease was observed
in 74/186 (40%) patients including 60 patients who died
from cancer and 14 patients who are currently alive with
metastatic disease. Mean time to progression was
19 months (median 8.3, range 0–110). Twenty-five patients
died from causes not related to cancer. Actuarial overall
and metastasis-free survival rates were 63 and 56% at
5 years and 52 and 45% at 10 years.

The development of distant metastases was associated
with the presence of squamous and/or glandular differen-
tiation. Thus, 25/43 (58%) UCs with squamous differen-
tiation developed disease progression compared with
49/143 (34%) UCs without squamous differentiation
(P=0.001; Fig. 3). Actuarial 5-year metastasis-free survival
rates for patients with UCs with and without squamous
differentiation were 33 and 63%, respectively. Similarly,
19/36 (53%) UCs with glandular differentiation developed
disease progression, compared with 55/150 (37%) UCs
without glandular differentiation (P=0.04; Fig. 4). Actuar-
ial 5-year metastasis-free survival rates for patients with
UCs with and without glandular differentiation were 45

Table 1 Squamous differentiation in upper urinary tract urothelial carcinomas related to tumor stage (pT1a–pT4) and tumor grade [low
grade (LG) and high grade (HG)]

All tumors Pelvic tumors Ureteral tumors

Samples % Samples % Samples %

pTa 1/41 2 1/19 5 0/22 0
pT1 8/102 8 6/60 10 2/24 5
pT2 6/37 16 3/20 15 3/17 18
pT3 29/80 36 21/62 34 8/18 44
pT4 3/8 38 3/8 38 – –
LG 8/141 6 4/48 5 4/57 7
HG 39/127 31 30/85 35 9/42 21
Total 47/268 18 34/169 20 13/99 13

Table 2 Glandular differentiation in upper urinary tract urothelial carcinomas related to tumor stage (pT1a–pT4) and tumor grade [low
grade (LG) and high grade (HG)]

All tumors Pelvic tumors Ureteral tumors

Samples % Samples % Samples %

pTa 6/41 15 3/19 16 3/22 14
pT1 10/102 10 5/60 8 5/42 12
pT2 6/37 16 5/20 25 1/17 6
pT3 23/80 29 19/62 31 4/18 22
pT4 2/8 25 2/8 25 – –
LG 17/141 12 12/84 14 5/57 9
HG 30/127 24 22/85 26 8/42 19
Total 47/268 18 34/169 20 13/99 13

607



and 59%, respectively. In addition, disease progression was
associated with the pattern of invasion. Thus, only 3/41
(7%) UCs with a nodular pattern developed disease pro-
gression compared with 18/78 (23%) UCs with a trabecular
pattern and 53/67 (79%) UCs with an infiltrative pattern
(P<0.002; Fig. 5). Actuarial 5-year metastasis-free survival
rates for UCs with nodular, trabecular, and infiltrative
pattern of invasion were 94, 74, and 12%, respectively
(Table 4). No significant prognostic influence was ob-
served for tumor location, patient age, and gender.

In a Cox’s proportional hazards regression model in-
cluding age, gender, tumor stage, grade, and location
(pelvis vs ureter), squamous and glandular differentiation,
as well as the different patterns of invasion, pT-stage >1
[P<0.001, risk ratio (RR)=4.02, 95% confidence interval
(CI)=1.82–8.84] and the infiltrative pattern of invasion
(P<0.001, RR=3.88, 95% CI=1.87–8.05) proved to be
independent predictors of metastatic disease. Patients with
UCs showing a nodular pattern of invasion were less likely
to develop disease progression but this difference was not
statistically significant (P=0.16, RR=0.39, 95% CI=0.11–
1.43). Tumor grade and location and presence of squamous

and/or glandular differentiation lacked independent influ-
ence on patient outcome.

Table 3 Patterns of invasion in upper urinary tract urothelial carcinomas related to tumor stage (pT1–pT4), tumor grade [low grade (LG)
and high grade (HG), and tumor location (pelvic and ureteral)]

Nodular Trabecular Infiltrative

Samples % Samples % Samples %

pT1 (n=102) 39 38 52 51 11 11
pT2 (n=37) 6 16 22 59 9 24
pT3 (n=80) 4 5 20 25 56 70
pT4 (n=8) – – 1 13 7 88
LG (n=100) 44 44 56 56 – –
HG (n=127) 5 4 39 31 83 65
Pelvic (n=150) 34 23 61 41 55 37
Ureteral (n=77) 15 19 34 44 28 36
Total (n=227) 49 22 95 42 83 37

Fig. 3 Metastasis-free survival (months) in patients with upper
urinary tract urothelial cell carcinomas related to the presence of
squamous differentiation (P=0.001, log-rank test)

Fig. 4 Metastasis-free survival (months) in patients with upper
urinary tract urothelial cell carcinomas related to the presence of
glandular differentiation (P=0.04, log-rank test)

Fig. 5 Metastasis-free survival (months) in patients with upper
urinary tract urothelial cell carcinomas related to different patterns of
invasion (P<0.001, log-rank test)
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Discussion

According to literature, metastatic disease occurs in 19–
54% of upper tract urothelial cancers and a significant
proportion of patients eventually die due to tumor dis-
semination [6, 8, 13–15, 31, 32, 34, 35, 37]. Thus, the
identification of independent prognostic factors is an es-
sential step for the evaluation of affected patients not only
to predict disease evolution, thus aiding surveillance strat-
egies, but also to identify subgroups that might benefit
from adjuvant cancer therapy.

Primary squamous cell carcinoma and adenocarcinoma
of the renal pelvis and ureter, defined as tumors showing
pure squamous or pure glandular phenotype, are highly
uncommon, representing less than 1% of all primary
tumors of the upper urinary tract [36]. Their pathogenesis
was related to urothelial metaplasia due to long-standing
chronic irritation and/or inflammation leading to dysplasia
(intraepithelial neoplasia) and ultimately to squamous cell
carcinoma or adenocarcinoma [28]. Thus, medical history
of affected patients commonly discloses information re-
garding chronic pyelonephritis and/or nephrolithiasis.
Patients often present at an advanced stage of the disease
and the outcome is generally poor [23, 33, 38, 40].

In contrast, aberrant squamous and/or glandular differ-
entiation in otherwise typical urothelial cancers is by far
more common, occurring in 7–60% of bladder [1, 9, 22,
26, 29, 30, 42, 45] and 10–15% of upper urinary tract UCs
[7, 11]. In our series, squamous or glandular differenti-
ation occurred in 74/268 (28%) upper urinary tract tumors,
its presence being significantly correlated with high tumor
stage and grade. Both squamous and glandular differen-
tiation indicated poor prognosis in univariate analysis.
However, multivariate analysis revealed that neither
squamous nor glandular differentiation possessed inde-
pendent influence on patient outcome. Our data are in line
with a previous study investigating bladder cancer by
Mazzucchelli et al. [30] who reported a significant
correlation between squamous differentiation and progno-
sis in univariate analysis (P=0.05), but not in multivariate
analysis.

The high frequency of squamous and/or glandular
differentiation in otherwise typical urothelial cancers is

not easy to understand because the urinary tract is normally
exclusively lined by urothelial cells. To bring light in this
topic, Kunze and Francksen [21, 22] systematically in-
vestigated carcinoma tissues from human and rat urinary
bladder. The authors were able to show that the underlying
histogenetic principle is based on the pluripotent meta-
plastic potential of normal and neoplastic urothelium to
undergo several pathways of cellular and architectural
differentiation. By demonstrating a direct conversion of
typical urothelial carcinoma cells into squamous and/or
glandular cells, they concluded that squamous and glan-
dular differentiation develop by a metaplastic process
within preexisting conventional UC. This process occurs
during tumor progression and dedifferentiation, most prob-
ably owing to the embryologic origin of the urinary tract
from pluripotent tissues of the cloacal endoderm and the
mesodermal Wolffian ducts.

The infiltrative pattern according to Jiminez et al. [17]
was significantly associated with the development of
metastatic disease and proved to be a new independent
prognostic marker that can be determined in routinely
H&E-stained sections and is thus easily applicable world-
wide. The original analysis by Jiminez et al. [17] and a
subsequent study by Krüger et al. [20], which were both
restricted to bladder tumors, revealed comparable results.
The infiltrative pattern serves as an independent histolog-
ical prognosticator with a relative risk comparable to that of
tumor stage, emphasizing the necessity for pathologists to
comment specifically on its presence (or absence).

Tumor heterogeneity represents a well-known phenom-
enon in urothelial cancers and a significant proportion of
tumors in our study and in the previous reports on bladder
cancer displayed two or more patterns of invasion. For this
reason, a major and a minor pattern was recorded for each
patient in both previous reports [17, 20]. However, because
both previous studies clearly showed that the presence
alone of a minor infiltrative component had the same
impact on patient outcome as the presence of a major
infiltrative component, we recorded only the most aggres-
sive type of tumor invasion (infiltrative > trabecular >
nodular) to improve practicability of the system in daily
routine work. In contrast to Krüger et al. [20] who sug-
gested an abbreviated two-tiered classification of invasion

Table 4 Disease progression in upper urinary tract urothelial carcinomas related patterns of invasion (nodular, trabecular, and infiltrative)
and histological differentiation (pure urothelial, squamous, and glandular)

All tumors Pelvic tumors Ureteral tumors

Samples % Samples % Samples %

Overall disease progression 74/186 40 57/131 44 17/55 31
Nodular pattern 3/41 7 2/30 7 1/11 9
Trabecular pattern 18/78 23 15/54 28 3/24 13
Infiltrative pattern 53/67 79 40/47 85 13/20 65
Urothelial differentiation 41/126 33 30/87 34 11/39 28
Squamous differentiation 25/43 58 21/32 66 4/11 36
Glandular differentiation 19/36 53 16/28 57 3/8 38

The follow-up data available are from 186 patients
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(infiltrative vs noninfiltrative), we retained the original
three-tiered system because analogous to the negative
prognostic effect of the infiltrative pattern, the nodular
pattern indicated a tendency toward a more favorable
outcome.

In summary, tumor stage and the infiltrative pattern of
invasion significantly correlated with advanced disease and
enhanced local and distant metastatic spread, clearly in-
dicating that the pattern of invasion is a reliable prognostic
factor for patients with upper urinary tract cancer. In con-
trast, the presence of squamous and/or glandular invasion
did not prove independent influence on patient outcome.
The pattern of invasion should be commented upon
separately in the pathology report.

Acknowledgements The authors thank Mr. R. Christof and Ms. A.
Kaps for photographic expertise and excellent technical support.

References

1. Billis A, Schenka AA, Ramos CC, Carneiro LT, Araujo V
(2001) Squamous and/or glandular differentiation in urothelial
carcinoma: prevalence and significance intransurethral resec-
tions of the bladder. Int Urol Nephrol 33:631–633

2. Bol MG, Baak JP, Buhr-Wildhagen S, Kruse AJ, Kjellevold
KH, Janssen EA, Mestad O, Ogreid P (2003) Reproducibility
and prognostic variability of grade and lamina propria invasion
in stages Ta, T1 urothelial carcinoma of the bladder. J Urol
169:1291–1294

3. Charbit L, Gendreau MC, Mee S, Cukier J (1991) Tumors of
the upper urinary tract: 10 years of experience. J Urol 146:
1243–1246

4. Cheng L, Neumann RM, Nehra A, Spotts BE, Weaver AL,
Bostwick DG (2000) Cancer heterogeneity and its biologic
implications in the grading of urothelial carcinoma. Cancer
88:1663–1770

5. Corrado F, Ferri C, Mannini D, Corrado G, Bertoni F, Bacchini
P, Lelli G, Lieber MM, Song JM (1991) Transitional cell
carcinoma of the upper urinary tract: evaluation of prognostic
factors by histopathology and flow cytometric analysis. J Urol
145:1159–1163

6. Cozad SC, Smalley SR, Austenfeld M, Noble M, Jennings S,
Raymond R (1995) Transitional cell carcinoma of the renal
pelvis or ureter: patterns of failure. Urology 46:796–800

7. Das AK, Carson CC, Bolick D, Paulson DF (1990) Primary
carcinoma of the upper urinary tract. Effect of primary and
secondary therapy on survival. Cancer 66:1919–1923

8. Fiori E, Cavallaro G, Paparelli C, Decesare A, Bononi M,
Galati G, Tiziano G, Cavallaro A, Cangemi V (2004)
Significance of T stadium and grading as prognostic factors
in transitional cell carcinoma of the ureter. Anticancer Res 24:
1921–1924

9. Fung CY, Shipley WU, Young RH, Griffin PP, Convery KM,
Kaufman DS, Althausen AF, Heney NM, Prout GR Jr (1991)
Prognostic factors in invasive bladder carcinoma in a pro-
spective trial of preoperative adjuvant chemotherapy and radio-
therapy. J Clin Oncol 9:1533–1542

10. Genega EM, Porter CR (2002) Urothelial neoplasms of the
kidney and ureter. An epidemiologic, pathologic, and clinical
review. Am J Clin Pathol 117(Suppl):S36–S48

11. Genega EM, Kapali M, Torres-Quinones M, Huang WC,
Knauss JS, Wang LP, Raghunath PN, Kozlowski C, Malkowicz
SB, Tomaszewski JE (2005) Impact of the 1998 World Health
Organization/International Society of Urological Pathology
classification system for urothelial neoplasms of the kidney.
Mod Pathol 18:11–18

12. Guinan P, Vogelzang NJ, Randazzo R, Sener S, Chmiel J,
Fremgen A, Sylvester J (1992) Renal pelvic cancer: a review of
611 patients treated in Illinois 1975–1985. Cancer incidence
and end results committee. Urology 40:393–399

13. Hall MC, Womack S, Sagalowsky AI, Carmody T, Erickstad
MD, Roehrborn CG (1998) Prognostic factors, recurrence, and
survival in transitional cell carcinoma of the upper urinary tract:
a 30-year experience in 252 patients. Urology 52:594–601

14. Huben RP, Mounzer AM, Murphy GP (1988) Tumor grade and
stage as prognostic variables in upper urinary tract urothelial
tumors. Cancer 62:2016–2020

15. Inoue K, Kamada M, Slaton JW, Fukata S, Yoshikawa C,
Tamboli P, Dinney CP, Shuin T (2002) The prognostic value of
angiogenesis and metastasis-related genes for progression of
transitional cell carcinoma of the renal pelvis and ureter. Clin
Cancer Res 8:1863–1870

16. Jenkins BJ, Martin JE, Baithun SI, Zuk RJ, Oliver RT, Blandy
JP (1990) Prediction of response to radiotherapy in invasive
bladder cancer. Br J Urol 65:345–348

17. Jimenez RE, Gheiler E, Oskanian P, Tiguert R, Sakr W, Wood
DP Jr, Pontes JE, Grignon DJ (2000) Grading the invasive
component of urothelial carcinoma of the bladder and its
relationship with progression-free survival. Am J Surg Pathol
24:980–987

18. Kirkali Z, Tuzel E (2003) Transitional cell carcinoma of the
ureter and renal pelvis. Crit Rev Oncol Hematol 47:155–169

19. Krogh J, Kvist E, Rye B (1991) Transitional cell carcinoma of
the upper urinary tract: prognostic variables and post-operative
recurrences. Br J Urol 67:23–36

20. Krüger S, Noack F, Bohle A, Feller AC (2004) Histologic
tumor growth pattern is significantly associated with disease-
related survival in muscle-invasive transitional cell carcinoma
of the urinary bladder. Oncol Rep 12:609–613

21. Kunze E (1998) Histogenesis of nonurothelial carcinomas in
the human and rat urinary bladder. Exp Toxicol Pathol 50:
341–355

22. Kunze E, Francksen B (2002) Histogenesis of nonurothelial
carcinomas of the urinary bladder from pre-existent transitional
cell carcinomas. A histopathological and immunohistochemical
study. Urol Res 30:66–78

23. Lauritzen AF, Kvist E, Bredesen J, Luke M (1987) Primary
carcinoma of the upper urinary tract. Acta Pathol Microbiol
Immunol Scand [A] 95:7–10

24. Lee SH, Lin JS, Tzai TS, Chow NH, Tong YC, Yang WH,
Chang CC, Cheng HL (1996) Prognostic factors of primary
transitional cell carcinoma of the upper urinary tract. Eur Urol
29:266–270

25. Logothetis CJ, Dexeus FH, Chong C, Sella A, Ayala AG, Ro
JY, Pilat S (1989) Cisplatin, cyclophosphamide and doxorubi-
cin chemotherapy for unresectable urothelial tumors: the M. D.
Anderson experience. J Urol 141:33–37

26. Lopez-Beltran A, Martin J, Garcia J, Toro M (1988) Squamous
and glandular differentiation in urothelial bladder carcinomas.
Histopathology, histochemistry and immunohistochemical ex-
pression of carcinoembryonic antigen. Histol Histopathol 3:
63–68

27. Lopez-Beltran A, Sauter G, Gasser T, Hartmann A, Schmitz-
Dräger BJ, Helpap B, Ayala AG, Tamboli P, Knowles MA,
Sidransky D, Cordon-Cardo C, Jones PA, Cairns P, Simon R,
Amin MB, Tyczynski JE (2004) Tumours of the urinary
system. Infiltrating urothelial carcinoma. In: Eble JN, Sauter G,
Epstein JI, Sesterhenn IA (eds) World Health Organization
classification of tumours. Pathology and genetics. Tumours
of the urinary system and male genital organs. IARC, Lyon,
pp 93–109

28. Manunta A, Vincendeau S, Kiriakou G, Lobel B, Guille F
(2005) Non-transitional cell bladder carcinomas. BJU Int 95:
497–502

29. Martin JE, Jenkins BJ, Zuk RJ, Blandy JP, Baithun SI (1989)
Clinical importance of squamous metaplasia in invasive tran-
sitional cell carcinoma of the bladder. J Clin Pathol 42:250–253

610



30. Mazzucchelli L, Bacchi M, Studer UE, Markwalder R, Sonntag
RW, Kraft R (1994) Invasion depth is the most important
prognostic factor for transitional-cell carcinoma in a prospec-
tive trial of radical cystectomy and adjuvant chemotherapy. Int
J Cancer 57:15–20

31. Miyake H, Hara I, Gohji K, Arakawa S, Kamidono S (1998)
The significance of lymphadenectomy in transitional cell car-
cinoma of the upper urinary tract. Br J Urol 82:494–498

32. Mullerad M, Russo P, Golijanin D, Chen HN, Tsai HH, Donat
SM, Bochner BH, Herr HW, Sheinfeld J, Sogani PC, Kattan
MW, Dalbagni G (2004) Bladder cancer as a prognostic factor
for upper tract transitional cell carcinoma. J Urol 172:
2177–2181

33. Nativ O, Reiman HM, Lieber MM, Zincke H (1991) Treatment
of primary squamous cell carcinoma of the upper urinary tract.
Cancer 68:2575–2578

34. Olgac S, Mazumdar M, Dalbagni G, Reuter VE (2004)
Urothelial carcinoma of the renal pelvis. A clinicopathologic
study of 130 cases. Am J Surg Pathol 28:1545–1552

35. Ozsahin M, Zouhair A, Villa S, Storme G, Chauvet B, Taussky
D, Gouders D, Ries G, Bontemps P, Coucke PA, Mirimanoff
RO (1999) Prognostic factors in urothelial renal pelvis and
ureter tumours: a multicentre Rare Cancer Network study. Eur J
Cancer 35:738–743

36. Papadopoulos I, Wirth B, Weichert-Jacobsen K, Loch T,
Wacker HH (1996) Primary squamous cell carcinoma of the
ureter and squamous adenocarcinoma of the renal pelvis: 2 case
reports. J Urol 155:288–289

37. Racioppi M, D’Addessi A, Alcini A, Destito A, Alcini E (1997)
Clinical review of 100 consecutive surgically treated patients
with upper urinary tract transitional tumours. Br J Urol 80:
707–711

38. Raghavendran M, Rastogi A, Dubey D, Chaudhary H, Kumar
A, Srivastava A, Mandhani A, Krishnani N, Kapoor R (2003)
Stones associated renal pelvic malignancies. Indian J Cancer
40:108–112

39. Sakamoto N, Tsuneyoshi M, Enjoji M (1992) Urinary bladder
carcinoma with a neoplastic squamous component: a mapping
study of 31 cases. Histopathology 21:135–141

40. Sivaramakrishna B, Aron M, Ansari MS, Seth A, Goel R,
Mundada OP, Balchander (2004) Squamous cell carcinoma of
the renal pelvis manifesting after percutaneous nephrolithotomy
for long standing calculus. Int Urol Nephrol 36:149–151

41. Sobin LH, Wittekind C (eds) (2002) TNM classification of
malignant tumors, 6th edn. Wiley-Liss, New York

42. Starklint H, Kjaergaard J, Jensen NK (1976) Types of
metaplasia in forty urothelial bladder carcinomas. A systematic
histological investigation. Acta Pathol Microbiol Scand [A]
84:137–142

43. Strobel SL, Jasper WS, Gogate SA, Sharma HM (1984)
Primary carcinoma of the renal pelvis and ureter. Evaluation of
clinical and pathologic features. Arch Pathol Lab Med
108:697–700

44. Tosoni I, Wagner U, Sauter G, Egloff M, Knonagel H, Alund
G, Bannwart F, Mihatsch MJ, Gasser TC, Maurer R (2000)
Clinical significance of interobserver differences in the staging
and grading of superficial bladder cancer. BJU Int 85:48–53

45. Young RH, Eble JN (1991) Unusual forms of carcinoma of the
urinary bladder. Hum Pathol 22:948–965

611


	Patterns of invasion and histological growth as prognostic indicators in urothelial carcinoma of the upper urinary tract
	Abstract
	Introduction
	Materials and methods
	Case selection
	Histopathology
	Statistical analyses

	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


