
Abstract. Background: A venous tumor thrombus (VTT) is
well-known in renal cell carcinoma, but we experienced a
series of five patients with VTT due to renal transitional cell
carcinoma (TCC). Our study aimed to determine the incidence
and clinical relevance of this entity. Patients and Methods:
From our prospectively-maintained tumor database, we
identified 102 patients with renal TCC according to
postoperative histology and analyzed the incidence of VTT in
renal TCC from 1990 to 2010. Results: Five out of 102
patients with TCC (5%) had a VTT. None of these five patients
experienced gross haematuria and we presumed correct
diagnosis preoperatively in one out of five patients. Univariate
analysis revealed that TNM stage and resection status were
inferior in the VTT group. All five patients from the VTT group
died from their disease, with a median survival of 8.9 months.
With regard to all diagnosed VTT, the effective incidence of
vena cava involvement in RCC was 48-fold higher than in
renal TCC. Conclusion: A VTT is very suggestive of renal cell
carcinoma. However, before neo-adjuvant treatment, the
diagnosis should be assured whenever there is doubt. 

The formation of a venous tumour thrombus (VTT) is a well-
known phenomenon in renal cell carcinoma (RCC) (1, 2).
During the past decades, its surgical treatment and prognostic
relevance have been investigated in detail: Radical surgery is
the only option of long-term survival, and vena cava
involvement represents an independent negative prognostic

factor compared to a renal vein thrombus (1-3). The latter
finding resulted from a multi-center cohort of 1,192 patients
suffering from renal cell cancer with venous involvement (3).

VTT caused by other oncological entities has been rarely
described (4). Concerning transitional cell carcinoma (TCC) of
the upper urinary tract, there are just a few case reports (5) with
the largest series to date comprising of three patients (6).
Considering these massively-divergent numbers, the finding of
a VTT in preoperative imaging is very suggestive of renal cell
cancer. However, our clinical experience gave rise to doubts as
we treated four patients with renal TCC presenting with a VTT
within a 2-year interval. In contrast, several large-scale studies
on TCC of the upper urinary tract have not reported on this
phenomenon (7-9). We assume that this aspect was believed to
be an exception and therefore considered unimportant.

Because of its potential importance for judging on
preoperative imaging and prognosis, we systematically
investigated this entity. The aim of our study was to determine
the incidence and clinical relevance of VTT in renal TCC.

Materials and Methods

Patient selection. From our prospectively-maintained tumor database
(10), we identified 102 patients with postoperative histological
confirmation of renal TCC (renal pelvis or calices) from 1990 to 2010.
We reviewed their reports of preoperative cross-sectional imaging and
assigned patients accordingly either to the group with (n=5) or without
(n=97) a VTT. As a cross check for the presence of a VTT, we relied
on intraoperative findings and the pathologist’s report.

Study parameters. We reviewed age, sex, body mass index, Eastern
Cooperative Oncology Group (ECOG) performance status, the
presence of an additional malignancy, type and year of surgery,
TNM stage, grade, resection (R) status, and histological type.
Moreover, we estimated glomerular filtration rate (GFR) according
to the simplified formula of the “Modification of Diet in Renal
Disease” study (11) and calculated it prior to surgery and before
discharge. Median follow-up to assess overall and cancer specific
survival was 32 (range=0.2-212) months. For the VTT group, we
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complemented outcomes with data from patient records, and we
assessed symptoms, suspected and differential diagnoses,
preoperative staging, curative vs. palliative intent, and details of
surgery. Moreover, we recorded complications according to the
Clavien-Dindo classification (12).

Statistics. We present categorical data by absolute and relative
frequencies, and continuous variables by median and range
(minimum and maximum). For comparing groups, we used the Chi-
square test and the Mann-Whitney U-test. We estimated overall and
cancer-specific survival using the Kaplan-Meier method and
assessed differences between groups by applying the log-rank test.
Moreover, we complemented median survival data with the 95%
confidence interval (95% CI). Due to the sample size of five in the
smaller group, we decided not to perform logistic regression
analysis (13). We performed all calculations with SPSS Statistics
20.0 (IBM Corp., Armonk, NY, USA), and all statistical tests were
two-sided with significance level set at p<0.05.

Ethics. We performed all actions in accordance with the Declaration
of Helsinki in its latest version and respected current data protection
requirements. The Institutional Review Board of the University of
Heidelberg approved the protocol of our prospectively conducted
tumour database (no. 207/2005) (10). This required oral and written
informed consent to be obtained from every patient.

Results

Entire collective of renal TCC. Out of 102 patients with renal
TCC, 66% (67/102) were male, and median age was 68

(range=42-89) years. Five out of 102 patients (5%) had a
VTT. It was limited to the renal vein in two patients, reached
level II in two patients (extending more than 2 cm above the
renal vein but below the intrahepatic vena cava), and reached
level IV in one patient (extending above the diaphragm into
the right atrium).

Table I shows the univariate analysis of clinical data.
Patients with venous involvement had a worse performance
status (p=0.023) and a higher rate of radical nephrectomy
without ureterectomy (p=0.016). We treated all five cases
with VTT during the past decade (p=0.015), but the main
reason for shorter follow-up (p=0.08) in this group was poor
survival. Univariate analysis of pathological features (Table
II) revealed that negative prognostic features were more
frequent in the VTT group. All five patients with venous
involvement showed T4 stage disease and no R0 (both
p<0.001). N Status (p<0.001) and M status (p=0.031) were
inferior in the VTT group. Only worse grading did not reach
significance (p=0.054).

Accordingly, overall (p=0.002) and cancer-specific
(p<0.001) survival were shorter in the VTT group. All five
patients from the VTT group died from their disease after a
median survival of 8.9 (95% CI=2.3-15.5) months. In the
other group without VTT, median overall survival was 76.2
(95% CI=49.0-103.4) months. As only 31 out of 97 patients
died from their disease, median cancer-specific survival was
not reached in the group without VTT.
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Table II. Univariate analysis of pathological features.

Variable No venous Venous p-Value
extension extension

n=97 n=5

Stage <0.001
Ta 24 (25%) 0 (0%)
T1 20 (21%) 0 (0%)
T2 3 (3%) 0 (0%)
T3 37 (38%) 0 (0%)
T4 13 (13%) 5 (100%)

N Status <0.001
N0 76 (78%) 3 (60%)
>N0 21 (22%) 2 (40%)

M Status 0.031
M0 88 (91%) 3 (60%)
M1 9 (9%) 2 (40%)

Grading 0.054
G1 9 (9%) 0 (0%)
G2 60 (62%) 1 (20%)
G3 28 (29%) 4 (80%)

R Status <0.001
R0 79 (81%) 0 (0%)
Rx 5 (5%) 0 (0%)
R1 or R2 13 (13%) 5 (100%)

Table I. Univariate analysis of clinical data.

Variable No venous Venous p-Value
extension extension

n=97 n=5

Median age (years) 68 (42-89) 66 (47-89) 0.87
Gender (male) 64 (66%) 3 (60%) 0.78
Median BMI (kg/m2) 26.6 (17.3-45.2) 23.7 (19.1-29.4) 0.09
ECOG performance status 0.023

0 56 (58%) 0 (0%)
1 28 (29%) 3 (60%)
2 8 (8%) 2 (40%)
3 5 (5%) 0 (0%)

Type of surgery 0.016
Kidney-sparing 6 (6%) 0 (0%)
Nephrectomy 22 (23%) 4 (80%)
Nephroureterectomy 69 (71%) 1 (20%)

GFR (ml/min/1.73 m2)
Preoperative 63 (6-116) 49 (17-100) 0.49
Before discharge 46 (1-87) 35 (9-83) 0.66

Additional malignancy 64 (66%) 4 (80%) 0.52
Year of surgery 0.015

1990-2000 54 (56%) 0 (0%)
2001-2010 43 (44%) 5 (100%)

Follow-up (years) 2.8 (0-17.6) 0.7 (0.2-5.0) 0.08

BMI: Body mass index; GFR: glomerular filtration rate; ECOG: Eastern
Cooperative Oncology Group.



Renal TCC sub-group with T4-stage disease. In total, there were
18 patients with T4 stage disease, giving a VTT incidence of
28% (5/18) in this sub-group. In this negatively-selected sub-
group of T4 tumors, there was no difference in overall (p=0.64)
and cancer-specific (p=0.97) survival between patients with or
without VTT. As reported above, all five patients from the VTT
group died from their disease after a median survival of 8.9
(95% CI=2.3-15.5) months. The other 13 patients with T4
tumors but without VTT had a median overall survival of 7.7
(95% CI=6.3-9.0) months and a median cancer-specific survival
of 9.9 (95% CI=6.1-13.6) months.

Clinical course of patients with renal TCC and VTT. We
summarize on the clinical data and treatment course of five
patients with VTT in Table III. Two patients were asymptomatic,
three reported flank pain, and two reported weight loss. None of
the patients experienced gross haematuria. We presumed correct
diagnosis in one out of five patients, and in two more, TCC was
the main differential diagnosis. In an 89-year-old patient with a
vena renalis thrombus, we discussed TCC as a relevant
differential diagnosis. However, we decided not to perform
endoscopic diagnostics because there would have been no
therapeutic consequence for reasons of age. In two patients with
vena cava involvement, we discussed specific differential
diagnoses and performed percutaneous tumour biopsy once to
exclude lymphoma. The biopsy result suggested collecting duct
carcinoma, but did not allow for a conclusive diagnosis because
of extensive tumour necrosis. VTT involving the vena cava made
RCC the primarily suspected diagnosis in three cases, which
accounted for the decision to perform radical nephrectomy.

Two patients had no complications, two had a grade II
complication (blood transfusion, pancreatic fistula), and one
patient had a grade IVa complication (intermittent

haemodialysis and massive transfusion). Only one of five
patients with VTT experienced long-term survival of 60 months.

Discussion

At 2%, the low frequency of TCC in cases with a vena cava
tumor thrombus essentially accounts for the diagnostic
challenge. However, an accurate differential diagnosis between
TCC and RCC is most valuable for adequate treatment
decision-making. Remarkably, in patients with renal TCC,
evidence of VTT on preoperative imaging permits for very
good prediction of TNM stage, R status, and survival.

Besides other diagnostic options, balancing differential
diagnoses largely relies on known incidences. For renal TCC,
even a vague estimate is impossible. In our surgical cohort, the
relative frequency of VTT was 5% (5/102) concerning all
stages of renal TCC and 28% (5/18) in those with T4 stage
disease. Therefore, VTT was unexpectedly frequent in T4
renal TCC, but it had no additional impact on prognosis in this
negatively-selected group.

Limited evidence from the literature. Microscopic lymphovascular
invasion is present in about 20% of patients with TCC of the
upper urinary tract and represents an independent predictor of
recurrence-free and cancer-specific survival (14). However, little
is known about macroscopic vascular invasion. The number of
published cases of renal TCC causing VTT is small. Only 10
more cases have been added (15-22) since Miyazato et al.
reported the 18th case according to their literature review (5). A
synopsis of these 28 cases confirms advanced stages of high-
grade disease with a very poor prognosis as joint features.
Unfortunately, no conclusions can, therefore, be drawn
concerning the incidence of VTT in renal TCC.

Huber et al: Does a Venous Tumor Thrombus Exclude Renal Transitional Cell Carcinoma? 

1033

Table III. Clinical data and treatment course of five patients with venous tumor thrombus.

Gender/ Symptoms Suspected Differential Venous Preoperative Intent Surgery Complications Pathological Survival 
age diagnosis diagnosis tumour staging (Clavien-Dindo diagnosis (months)
(years) thrombus classification) (12)

m/77 None RCC Urothelial Level IV M0 Curative Nephrectomy and IVa T4 N0 G2 R1 9
carcinoma thrombectomy with use 

of heart-lung machine
m/47 None RCC - Level II M0 Curative Nephrectomy and None T4 N0 G3 R1 60

thrombectomy
f/66 Flank pain RCC Lymphoma Level II M1 Palliative Nephrectomy, II T4 N1 G3 R1 6

(excluded vena cava resection, 
with biopsy) and graft reconstruction

m/58 Flank pain, Urothelial - Vena renalis M1 Palliative Nephroureterectomy II T4 N3 G3 R2 3
weight loss carcinoma

f/89 Flank pain, RCC Urothelial Vena renalis M0 Curative Nephrectomy None T4 N0 G3 R1 13
weight loss carcinoma (no ureterectomy 

considered because 
of high age)



In our series, the frequency of renal TCC invading the
inferior vena cava was 3% (3 out of 102). Including the two
cases with a vena renalis thrombus, the rate of VTT was 5% (5
out of 102). Before 2000, conservative management might
have been more frequent because all our reported VTT cases
dated from the past decade (Table I). As we were only able to
assess surgically-treated patients, the actual incidence is
probably even higher. On the other hand, the relatively high
frequency in our single-center sample could result from a
selection bias. Therefore, it should be verified in some of the
large multi-centric collectives published recently (7, 8, 23).
For example, a large study on 2,299 patients with invasive
upper-tract TCC included 171 cases with T4 stage disease
(23). These numbers should allow for a good assessment of
the true incidence of VTT in renal TCC.

Implications for clinical decision-making. To provide an
estimate on the frequency of TCC with regard to all diagnosed
VTT, we further assessed the number of patients with RCC
and VTT extension into the vena cava treated at our center.
Therefore, we updated our published series (1) to cover the
same time interval. Of 1,505 RCC cases 144 involved the
inferior vena cava (9.6%): 44 cases reached level I, 41 cases
level II, 30 cases level III, and 29 cases level IV. Hence, the
frequency of TCC in all patients presenting with a vena cava
tumor thrombus was three out of 147 (2%).

The incidence of vena cava involvement in RCC is known
to range from 4% to 10% of newly-diagnosed patients (24) and
with 9.6% (144 of 1,505) our collective meets the upper limit.
This number is about three times higher than the 3% frequency
(3 out of 102) in our patients suffering from renal TCC.
However, the effective incidence in everyday clinical routine is
dominated by the diverging frequency of the diseases at our
centre: Within two decades, we operated on 1,505 RCC cases,
but only on 102 cases of renal TCC. Therefore, the effective
incidence of vena cava involvement in RCC is 48-fold higher.

Because of this huge difference, it holds true that a VTT is
very suggestive of RCC. However, it cannot unequivocally
identify RCC. To clarify this uncertainty is of utmost
importance whenever neoadjuvant treatment is considered,
because targeted therapy has encouraging efficacy in RCC (25),
while results in TCC are generally poor (26). Therefore, when
doubts arise from cross-sectional imaging (27), additional
diagnostic measures should be taken to identify the true
aetiology. Selective ureteral cytology should be very effective
as patients with VTT usually suffer from high-grade TCC (Table
II) (9). Additionally, diagnostic ureteroscopy with endoluminal
tumour biopsy can be performed. Percutaneous biopsy is
another option that we chose in one case to exclude lymphoma.
However, the histological diagnosis can also be misleading.

We have shown VTT to be a strong integrating negative
prognostic parameter in renal TCC (Table II). Therefore,
correct diagnosis is vital for clinical decision-making in these

few patients. All of them had T4 stage disease, and stage is
the most dominant prognostic factor (28). Moreover, while
cytoreductive surgery is a valid strategy in metastatic RCC
(29), it has no benefit on survival in metastatic TCC and can
therefore only be considered an option for palliation (9). In
metastatic disease, or when a VTT indicates advanced TCC,
platinum-based chemotherapy and multimodal approaches
including radiation therapy might be preferable (9). Depending
on the patient’s preference and performance status, best
supportive care should also be considered. Summarizing,
careful patient counselling relies predominantly on identifying
the correct aetiology. A better assessment of the true incidence
of VTT in renal TCC could further contribute to this task.

Strength and limitations of the study. This is the first study to
investigate the incidence and clinical meaning of VTT in renal
TCC. Because of the unexpectedly high incidence of VTT, the
present study contributes important information to future
research. Further questions arise from several limitations: Above
all, the study is of an uncontrolled, retrospective nature.
Moreover, the sample size is small due to the rarity of this
disease. The latter might also bring into question the calculated
incidence and reduce the value of comparative statistics. Larger
multi-center collectives could overcome this problem and at the
same time reduce possible bias caused by the special
characteristics of a single-centre study. Therefore, the existing
collectives (7, 8) should be analyzed concerning the incidence of
VTT in renal TCC in order to corroborate or correct our results. 

Conclusion

A VTT is very suggestive of RCC. However, if neoadjuvant
treatment is considered, the diagnosis should be assured by
biopsy whenever there is doubt. Our study suggests VTT as a
strong integrating negative prognostic parameter in renal TCC.
The unexpectedly high frequency of 5% (5 out of 102) could,
however, result from a selection bias in our single-center sample
and should be verified in larger collectives from multiple
institutions. A better assessment of the true incidence of VTT in
renal TCC could further contribute to clinical decision-making.
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