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Abstract
Purpose

We investigated the association between the prognosis of ureteral cancer and natural constriction.

Materials and methods

We investigated retrospectively the association between the prognosis of ureteral cancer and natural constriction intended for
the initial non multiple 89 ureteral cancer cases treated in a decade from January 2005 to December 2014, 68 cases of which
was pathologically diagnosed with urothelial carcinoma, low grade, pT1, pNO. We classified the tumor location into three
sections as upper, middle and lower ureter including natural constriction where was classified as ureteropelvic junction, common
iliac arteriovenous crossings and ureterovesical junction. We assessed the cumulative cancer specific 5-year survival in each
location of natural constriction using Kaplan Meier method. Multivariate analysis performed to identify a prognostic factor.

Results

14 cases (20.6%) occurred in upper ureter, 18 cases (20.6%) in middle ureter and 36 cases (52.9%) in lower ureter respectively.
Among them, 4 cases (5.9%) occurred in ureteropelvic junction, 8 cases (11.8%) in common iliac arteriovenous crossing and 22
cases (32.4%) in ureterovesical junction respectively. The cumulative cancer specific 5-year survivals in natural constriction
were 57.3% in ureteropelvic junction, 16.7% in common iliac arteriovenous crossing and 53.1% in ureterovesical junction
respectively. 75.5% was in non-natural constriction. Common iliac arteriovenous crossing cases showed significantly lower
survival rate compared to the other location cases. Ly+ cases and v+ cases had significantly higher hazard ratio in univariate
analysis. The common iliac arteriovenous crossing cases showed a significantly higher hazard ratio in multivariate analysis.

Conclusions

The ureteral cancer in common iliac arteriovenous crossing has a lower cancer specific 5-year survival rate than other sites in

the ureter.

INTRODUCTION

There is lower incidence of ureteral cancer compared to the
bladder cancer that occurs in the urothelium which is only
5-10% of total urothelial carcinomas]1. Therefore, lots of
high scientific evidence reports have been analyzed with
bladder cancer cases as rationale that this is urothelial cancer
including bladder cancer. However, there is a difference
between the ureter and bladder anatomically and also

urodynamically. There are 3 natural constrictions in the
ureter which are the ureteropelvic junction, the common iliac
arteriovenous crossing, and the ureterovesical junction. The
tumor at this site is more likely to occur compared to other
parts of the ureter because of the stasis of urine flow causing
colonization of tumor cells. There are a lot of studies of
tumor location and the prognosis in ureteral cancer. While
almost all of the studies have concluded that there is no
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recognized relationship between the tumor location and its
prognosis, there are rare studies focusing on natural
constriction. We have examined the usefulness of natural
constriction as a factor which affects the prognosis of
ureteral cancers.

We are quite experienced in cases of the tumor at the
intersection of the common iliac arteriovenous in fact.
However, there are few studies which have focused on this
site and little research regarding the other two natural
constrictions exists. We investigated whether natural
constriction of the ureter is a prognostic factor.

MATERIAL AND METHODS

We investigated retrospectively including 89 cases treated in
our hospital in the decade from January 2005 to December
2014. 68 cases were pathologically diagnosed with urothelial
carcinoma, low grade, pT1, pNO, ly0, vO. The bladder cuff
technique was performed with open surgery without
cystoscopy nor laparoscopy. No patients were treated with
perioperative chemotherapy. We handled and described the
cases in accordance with the terms of the Japanese
Urological Association in regard to renal pelvis ureteral
cancer. We divided the tumor location into three sections as
follows; upper ureter (from the ureteropelvic junction to the
iliac crest), middle ureter (that overlaps the pelvic bone), and
lower ureter (pelvic ureter that does not overlap with the
pelvic bone). Natural constriction was classified as follows;
Ureteropelvic junction included in the upper ureter, the site
in common iliac arteriovenous crossing included in the
middle ureter, and ureterovesical junction included in the
lower ureter. We confirmed the tumor location and the
presence of hydronephrosis with preoperative computed
tomography which was classified according society of fetal
urology classification. Preoperative urine cytology was
classified according to the Papanikolaou classification of the
Japanese Society of Clinical Cytology. We described a
patient’s level of functioning in terms of their ability to care
for themselves, daily activity, and physical ability with
Eastern Cooperative Oncology Group - ECOG performance
status. The data was analyzed using t-test and the
multivariate Cox proportional-hazards regression model. In
addition, we calculated for each cumulative cancer specific
5-year survivals and expressed them by the Kaplan-Meier
method. Statistical significance was considered at p <0.05
for all analyses. Statically analysis was done with BellCurve
for Excel® software, version 2.0.

RESULTS
ICharacteristics (Table 1)

The patients age was 54-89 (median 76) including 45 men
and 23 women. Tumor size was 5-75 mm (median 20 mm).
Observation period was from 184 to 3169 days (median 965
days). There was hypertension in 24 cases, diabetes in 9
cases, dyslipidemina in 8 cases, smoking in 41 cases, and
death by cancer in 14 cases. Chief complaint was
macrohematuria in 33 cases, lumbago in 7 cases, no
symptoms in 26 cases, and other in 2 cases. Performance
status was PS 0 in 42 cases, PS 1 in 25 cases, and PS 2 in
Icases. There were 25 cases of ureteral cancer in the left and
43 cases in the right ureter. There were 68 cases including 14
cases in upper ureter, 18 cases in middle ureter, and 36 cases
in lower ureter. Ureteral cancer with natural constriction
occurred in 34 cases including 4 cases in the ureteropelvic
junction, 8 cases in common iliac arteriovenous crossing,
and 22 cases in the ureterovesical junction. Also there was
no significant difference in evaluation items between the
cases in and off natural constriction. There was
hydronephrosis in 20 cases of SFUQ, 6 cases of SFU 1, 12
cases of SFU2, 18 cases of SFU 3, and 12 cases of SFU 4.
Urine cytology findings revealed 26 cases of class I, 9 cases
of class II, 11 cases of class III, 6 cases of class IV, 2 cases
of class V, and unknown of 2 cases in fresh samples and 8
cases of class I, 16 cases of class II, 6 cases of class III, 3
cases of class IV, 10 cases of class V, and N/A of 25 cases in
barbotage samples. There were 41 cases of laparoscopic
surgery and 27 cases of open surgery.

[Cancer prognostic factor (Table 2)

Ly+ cases, v+ cases and common iliac arteriovenous
crossing cases had a significantly higher hazard ratio in the
univariate analysis. There was no significant difference in
neither the cases of natural constriction nor of the elderly.
Also only the common iliac arteriovenous crossing cases
showed a significantly higher hazard ratio in the multivariate
analysis.

[Survival rates (Figure 1 and Figure 2)

The cumulative cancer specific 5-year survivals in the
natural constriction group were 57.3% in the ureteropelvic
junction, 16.7% in cthe ommon iliac arteriovenous crossing,
and 53.1% in the ureterovesical junction respectively. It was
75.5% in non-natural constriction cases.

Natural constriction cases showed no significantly lower
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survival compared to the other location cases. However,

common iliac arteriovenous crossing cases showed

significantly lower survival rate compared to the other

location cases

Table 1
Characteristics
n__ (%)
Background
Female 23 ( 338%)
Hypertension 24 ( 353% )
Diabetes 9 13.2% )
Dyslipidemia B( 11.8%)
Smoking 41 ( 60.3% )
Death 14 ( 20.6% )
Chief complaint
Macrohematuria 33 ( 48.5%)
Lurnbago T 10.3% )
Mo symptoms 26 ( 38.2% )
Other 217 28%)
Performance status
FS0 42 ( G1.8% )
PSS 25 ( 36.6% )
Ps 2 T( 1.8%)
Turmor location
Left 25 ( 36.8% )
Upper ureter 14 [ 2068% )
Middle ureter 18 ( 26.5% )
L owver ureter 36 [ 52.8% )
The sites of natural constriction 34 ( 80.0% )
Ureteropelvic junction 4( 589%)

Cammon iliac arteriovenous crossing
Ureterovesical junction

B( 11.8%)
22 ( 32.4% )

Urine cytology
Fresh sample
Class | 26 ( 38.2% )
Class |l 9 13.2%)
Class 1 (162% )
Clazs WV B BEB%)
Clazs W 14 ( 2068% )
Linknonam 20 28%)
Barbotage sample
Class | 8( 11.8%)
Class |l 16 ( 23.5% )
Class lll B( BB%)
Clazs W 3( 44%)
Class W 10( 147% )
[WiA 25 ( 368% )
Irvasion
[+ 22 ( 324%)
W 22 ( 324%)
Surgery
Laparoscopic 41 [ 60.3% )
Open 27 ( 38.7% )

Table 2

Univariate and Multivariate analyses

, Hazard
SR ol T i OB
Univariate:
Patients’ age 1.0527(049785- 1.1325) 0.1680
Female 0.B576( 0.2660- 2.7646) 0.7870
Iy+ 4.3327(1.4453- 12.9884) <0.01
L 5.0136(16756- 15.0014) =0.01
Commean iliac arteriovenous crossing 3 8962( 1,3323-  11.9866) <0.05
The sites of natural censriction 0.9364( 0.3260- 2.6802) 0.9082
Multivariate:
Iy+ 1.5273{ 0.2068- 11.2808) 06780
W 3.4189(07171- 16.3000) 01219
Common lliac arteriovenous crossing  2.9525(1.9582- 9.0977) <0.05

Figure 1

Kaplan-Meier curves showing cancer-specific 5-year
survival in ureteral cancer patients whose tumor is in the
sites of natural constriction and in other than those above.
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Figure 2

Kaplan-Meier curves showing cancer-specific 5-year
survival in ureteral cancer patients whose tumor is in
common iliac arteriovenous crossing and in other than those

above.
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DISCUSSION

Renal pelvis, ureter, and urine bladder are all places where
urothelial carcinomas occur and they have different
characteristics anatomically and urodynamically. There are
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three parts of natural constriction in the ureter which cause
urine flow stasis and relatively more likely to bound
malignant cells than the other sites of the ureter. There are
few studies focused on carcinomas in natural constriction
sites inspite of this fact. There are a lot of studies which
analyzed relationships between prognosis and the location of
an urothelial carcinoma and which divided the ureter into
three parts of upper, middle, and lower ureter.

Tashiro K et al2 reported that site specific five-year survival
rate of ureteral cancers are 90% in the upper ureter, 60.8% in
the middle ureter, and 66.5% in the lower ureter. However,
there was no significant difference and they concluded that
the location of the carcinoma is not a prognostic factor
despite of the fact that carcinomas occur more frequently in
the lower ureter and the ureterovesical junction. Lee HY et
al3 reported that it is possible to predict the risk of cancer
metastasis and the survival rate because lymphatic invasion
and venous invasion are affected by the tumor location.
Meta-analysis of the location and the prognosis of ureteral
cancers by Wu Y et al4 reported multiple cases which
underwent radical nephroureterectomy. The analyzed 17
studies that weren’t focused on natural constriction of the
ureter. However, it was reported in a multicenter study of
ureteral cancer (urothelial carcinoma) after radical
nephroureterectomy by Tanaka et al5 that metastatic sites
depend heavily on the tumor location and classified the
ureter locations into four sites: renal pelvis, upper ureter,
middle ureter, and lower ureter. Milenkovic-Petronic et al6
revealed that tumors in diameter 3 cm or more were
associated with a lower fiver-year survival rate but they did
not find a single factor as an ureteral cancer prognostic
factor other than the tumor location and the pathological
progression. Our study didn’t analyze the tumor size. On the
other hand, Williams AK, et al7 showed the presence of
multiple tumors was more likely associated with a bad
prognosis than the tumor location. Amirian MJ et al8
examined urinary tract obstructions and the pathological
progression and concluded that urinary tract obstructions
detected by imaging studies don't always predict
progression. In addition, they reported that there is a trend
toward advanced stage with the presence of ipsilateral renal
dysfunction.

We found only a significant low 5-year survival rate in the
cases of the tumors in the common iliac arteriovenous
crossing although some previous reports indicated that renal
obstruction is not a prognostic factor for ureteral cancers.

We concluded tthat anatomical features contributed to the
low survival rate in common iliac arteriovenous crossing
tumors more than a renal obstruction by natural constriction.
The location near nutrient vessels or lymphatic vessels may
cause the tumor metastasis and invasion more often than
other locations including natural constrictions. Ureteral
cancers in the common iliac arteriovenous crossing are very
close to a the nutrient vessels of the ureter. Our research
results may lead to a change of perioperative treatment
approach for ureteral cancers in the common iliac
arteriovenous crossing in where the tumor has the poor
prognosis. In other words, there may be a need to perform
neoadjuvant chemotherapy preoperatively in cases of
common iliac arteriovenous crossing locations.

The limitations of this study are that is was a retrospective
study with a few cases. More cases are required to reveal the
characteristics of an ureteral cancer with natural constriction
in places such as the common iliac arteriovenous crossing.

CONCLUSIONS

Ureteral cancer in the common iliac arteriovenous crossing
has a lower cumulative cancer specific 5-year survival rate
than when located in other sites of the ureter.
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