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Influence of the grade and invasiveness of bladder cancer on
disease course severity in patients with bladder tamponade
resulting from a bleeding bladder cancer
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Abstract

Introduction and Objectives: Urinary bladder tamponade is a common urological emergency, but it has so far
been insufficiently researched. The aim of our study was to show the association between the characteristics
of bladder cancer (grade and invasiveness) and disease course severity based on blood hemoglobin (Hgb)
count at admission, the need for red blood cell transfusion (RBCT), and the length of hospitalization in
patients suffering from bladder tamponade.

Materials and Methods: A retrospective, cross-sectional study was conducted, namely, including 25 adult
patients surgically treated for bladder tamponade resulting from a bleeding bladder cancer.

Results: Patients with low-grade cancer had statistically significantly higher mean Hgb values at
admission (101.14 = 8.26 vs. 87.22 g/L. = 10.64 g/L, P = 0.005), as well as a lower mean number of received
units of RBCT (0.71 = 0.76 vs. 2.39 = 1.46, P < 0.001) and a shorter hospitalization (2.43 = 0.55 vs.
4.36 = 1.04 days, P = 0.009) than those with high-grade cancer. Patients suffering from nonmuscle-invasive
bladder cancer (NMIBC) had statistically significantly higher mean Hgb values at admission (96.69 = 9.86 g/L
vs. 81.22 = 7.23 g/L, P = 0.001), as well as a lower mean number of received units of RBCT (1.31 = 1.2 vs.
3 = 1.41, P = 0.004) and a shorter hospitalization (3.31 = 1.14 vs. 4.78 = 0.97 days, P = 0.004) than those
with muscle-invasive bladder cancer.

Conclusion: Low-grade bladder cancer and NMIBC are associated with a milder clinical course of bladder
tamponade.
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INTRODUCTION

anemia resulting from heavy bleeding and requiring the
transfusion of blood products.”

Urinary bladder tamponade is a life-threatening
emergency in urological practice. One of the most
common underlying causes is a bleeding bladder
cancer."” Untimely evaluation and treatment may result
in significant morbidity. A common complication is an
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Despite the frequency and importance of this urgent
urological condition, its underlying pathophysiology is
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poorly understood. There is little original research on
bladder tamponade in the literature, and the research is
mostly about individual case reports. No study so far
has examined the factors influencing the severity of the
disease course in patients with bladder tamponade. The
aim of our study was to show the association between the
characteristics of bladder cancer (its grade and invasiveness)
and the severity of the disease course in patients surgically
treated for bladder tamponade.

MATERIALS AND METHODS

A retrospective, cross-sectional study was carried out. The
study was approved by the Research Ethics Committee
of our institution (Class: 500-03/21-01/109; Ref.
No. 2181-147/01/06/M.S.-21-02) on June 24, 2021. The
study included 25 adult patients surgically treated for bladder
tamponade resulting from a bleeding bladder cancer at our
institution from January 01, 2019, to June 01, 2021. Data
were taken from the hospital’s electronic medical records.
Patients with incomplete medical records were not included
in the study. The patients’ identities remained secret, and
they were identified with an identification number. The
following data were taken: age, sex, smoking history,
anticoagulant use, comorbidities, grade, and invasiveness
of bladder cancer based on histopathological findings,
length of hospitalization, hemoglobin count (Hgb) at
admission (before surgery and before transfusion), the need
for red blood cell transfusion (RBCT), and the number of
administered units of RBCT. The severity of the disease
course was determined based on one’s blood Hgb count
at admission, the need for RBCT, the number of received
units of RBCT, and the length of hospitalization.

Statistical analysis
The statistical analysis was performed using the SPSS
statistical package (IBM, Armonk, NY, USA).

As for the difference between groups with respect to
categorical values, a Chi-square test was used. As for the
difference between groups with respect to continuous
variables, student’s t-test for independent samples was used.
For this analysis, values were reported as mean * standard
deviation. The level of statistical significance was set at
P <0.05.

RESULTS

Of the 25 patients included in the study, 18 (72%) were
male, and 7 (28%) were female. The mean age of the
participants amounted to 81.16 * 8.53 years, and 11 (44%)
of participants had a history of smoking. The average
number of associated comorbidities amounted to 2.64. The
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most common comorbidities were hypertension, diabetes
mellitus, atrial fibrillation, and other cardiovascular diseases.
A total of 11 (44%) of patients were taking anticoagulants
as part of their chronic therapy.

Eighteen (72%) patients had high-grade bladder
cancer (HGBC), whereas 7 (28%) had low-grade
bladder cancer (LGBC). Sixteen (64%) patients had
nonmuscle-invasive bladder cancer (NMIBC), whereas
9 (36%) had muscle-invasive bladder cancer (MIBC).

The parameters used to determine the severity of the disease
course were calculated for the total population of patients.
The mean Hgb value in the total population was below
the lower limit for normal values (91.12 + 11.75 g/L),
20 (80%) patients required RBCT, the mean number of
administered RBCT units was 1.92 * 1.5, and the mean
length of hospitalization amounted to 3.84 £ 1.28 days.

An analysis of the difference in disease course severity
parameters between patients with different bladder cancer
characteristics was performed.

The difference in disease course severity parameters
between patients with LGBC and those with HGBC was
analyzed. Patients with LGBC had statistically significantly
higher mean Hgb values at admission, as well as a lower
mean number of received units of RBCT and a shorter
hospitalization than those with HGBC. The percentage
of patients who required RBCT was lower in the group
of patients with LGBC than in the group of patients with
HGBC but did not reach statistical significance [Table 1].
The difference in disease course severity parameters
between patients with NMIBC and those with MIBC was
also analyzed. The patients with NMIBC had statistically
significantly higher mean Hgb values at admission, as
well as a lower mean number of received units of RBCT
and a shorter hospitalization than those with MIBC. The
percentage of patients who required RBCT was lower in

Table 1: Comparison of blood hemoglobin values at
admission, the number of patients requiring red blood cell
transfusion, the number of administered units of red blood
cell transfusion, and the length of hospitalization between
patients with low-grade bladder cancer and high-grade
bladder cancer

LGBC HGBC P

Hgb at admission (g/L), mean+SD  101.14+8.26 87.22+10.64 0.005*
Patients requiring RBCT (%) 57.1 88.9 0.075*
RBCT units administered, mean+tSD 0.71+£0.76 2.39+1.46 <0.001*
Hospital stay (days), mean+SD 2.43+0.55 4.36+1.04 0.009*

*Student’s t-test for independent samples, *Chi-square test.

SD: Standard deviation, RBCT: Red blood cell transfusion,

LGBC: Low-grade bladder cancer, HGBC: High-grade bladder cancer,
Hgb: Hemoglobin
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the group of patients with NMIBC than in the group with
MIBC but did not reach statistical significance [Table 2].

DISCUSSION

Urinary bladder tamponade resulting from a bleeding
bladder cancer is a condition affecting the elderly, mostly
men. The average age of our participants was 81.16, and
72% of participants were male. Previous epidemiological
studies involving patients with bladder tumors have
shown that the average age of diagnosis was between 70
and 84 years.! Previous studies have also shown male
predominance in patients diagnosed with bladder cancer.
Men are diagnosed with bladder cancer 3—4 times more
frequently than women.P‘ In our sample, there was a large
share of people with a history of smoking (44%). This is not
a surprising result given that smoking is an important risk
factor for bladder cancer.l! Anticoagulants, drugs that can
induce bleeding from a pathological substrate, were taken
by 44% of patients. Previous research on hematuria shows
that the use of anticoagulants is significantly associated with
higher rates of hematuria-related complications.”

At the time of diagnosis, about 30% of all bladder cancers
are HGBC. Furthermore, most studies report that of all

newly diagnosed cases of bladder cancer, about 30% are
MIBC.!

We observed that HGBC and MIBC are more frequent in
patients suffering from bladder tamponade resulting from
a bleeding bladder cancer relative to the aforementioned

data from the literature. In fact, 72% of our patients had
HGUC, and 64% had MIBC.

There is little original research on bladder tamponade in the
literature. To our knowledge, the present study is the first
to investigate the influence of the degree and invasiveness
of bladder cancer on the severity of the disease course in
patients with bladder tamponade resulting from a bleeding

Table 2: Comparison of blood hemoglobin values at
admission, the number of patients requiring red blood cell
transfusion, the number of administered units of red blood
cell transfusion, and the length of hospitalization between
patients with nonmuscle-invasive bladder cancer and
muscle-invasive bladder cancer

NMIBC MIBC P
96.69+9.86 81.22+7.23 0.001*

Hgb at admission (g/L), mean+SD
Patients requiring RBCT (%) 65.8 100 0.061*
RBCT units administered, mean+SD 1.31+£1.2 3+1.41 0.004*
Hospital stay (days), mean+SD 3.31+1.14  4.78+0.97 0.004*
*Student’s t-test for independent samples, *Chi-square test. SD:
Standard deviation, RBCT: Red blood cell transfusion, NMIBC:
Nonmuscle-invasive bladder cancer, MIBC: Muscle-invasive bladder
cancer, Hgb: Hemoglobin
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bladder cancer. Our results showed an association between
a more severe clinical course of bladder tamponade with
HGBC and MIBC. Patients with HGBC and MIBC had
lower mean Hgb values at admission, as well as a higher
mean number of received units of RBCT and a shorter
hospitalization than those with LGBC and NMIBC.
A possible explanation for a more severe anemia and a
greater need for transfusion in HGBC and MIBC cases is
their potentially greater tendency to bleed. Normal tissues
have a highly organized network of blood vessels. In
comparison, tumor vasculature consists of a disorganized
architecture of immature blood vessels, resulting in a
pootly perfused and leaky network.'"! Sadaf e a/ found
that VEGF expression shows a significant association
with bladder cancer grade.l' A number of other authors
reported that higher microvessel density is significantly
associated with the advanced T stage and high histological
grade of bladder tumors."" Increased vascularization of
higher-grade and more invasive tumors could potentially
lead to more profuse bleeding, more severe anemia, and a
greater need for transfusions, and consequently to a more
severe disease course and a longer hospitalization.

The main limitation of our study was the small sample
size caused by the low incidence of bladder tamponade in
the total population, as well as the fact that our hospital
serves a relatively small number of people compared to
large world centers.

Our results provide interesting and new insights into the
course of bladder tamponade resulting from a bleeding
bladder cancer. Given the lack of previous research and
existing knowledge, additional studies on larger samples
are needed to further elucidate the pathophysiology of
hematuria and bladder tamponade.

CONCLUSION

LGBC and NMIBC may be associated with a milder clinical
course of urinary bladder tamponade resulting from a
bleeding bladder cancer.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Willis GC, Tewelde SZ. The approach to the patient with hematuria.
Emerg Med Clin North Am 2019;37:755-69.

2. Avellino GJ, Bose S, Wang DS. Diagnosis and management of
hematuria. Surg Clin North Am 2016;96:503-15.

29



30

Jakus, et al.: Bladder cancer and bladder tamponade

Groninger H, Phillips JM. Gross hematuria: Assessment and
management at the end of life. ] Hosp Palliat Nurs 2012;14:184-8.
Shariat SE, Sfakianos JP, Droller MJ, Karakiewicz PI, Meryn S,
Bochner BH. The effect of age and gender on bladder cancer: A critical
review of the literature. BJU Int 2010;105:300-8.

Dobruch J, Daneshmand S, Fisch M, Lotan Y, Noon AP, Resnick MJ,
et al. Gender and bladder cancer: A collaborative review of etiology,
biology, and outcomes. Eur Urol 2016;69:300-10.

Freedman ND, Silverman DT, Hollenbeck AR, Schatzkin A, Abnet CC.
Association between smoking and risk of bladder cancer among men
and women. JAMA 2011;306:737-45.

Wallis CJ, Juvet T, Lee Y, Matta R, Herschorn S, Kodama R,
et al. Association between use of antithrombotic medication and
hematuria-related complications. JAMA 2017;318:1260-71.

Kirkali Z, Chan T, Manoharan M, Algaba F, Busch C, Cheng L, ¢7 4.
Bladder cancer: Epidemiology, staging and grading, and diagnosis.
Urology 2005;66:4-34.

Lenis AT, Lec PM, Chamie K, Mshs MD. Bladder cancer: A review.
JAMA 2020;324:1980-91.

10.

11.

12.

13.

14.

Shah-Yukich AA, Nelson AC. Characterization of solid tumor
microvasculature: A three-dimensional analysis using the polymer
casting technique. Lab Invest 1988;58:236-44.

Sadaf A, Rahman MZ, Bhattacharjee P, Ahamad MS, Nasreen S.
Significance of vascular endothelial growth factor expression in the
bladder urothelial carcinoma and its association with tumor grade and
invasiveness. Iran ] Pathol 2021;16:362-9.

Papadopoulos I, Giatromanolaki A, Koukourakis MI, Sivridis E.
Tumour angiogenic activity and vascular survival ability in bladder
carcinoma. ] Clin Pathol 2004;57:250-5.

Goddard JC, Sutton CD, Furness PN, O’Byrne KJ, Kockelbergh RC.
Microvessel density at presentation predicts subsequent
muscle invasion in superficial bladder cancer. Clin Cancer Res
2003;9:2583-6.

Fus L.P, Pihowicz P, Koperski t., Marczewska JM, Gérnicka B.
HIF-Tol expression is inversely associated with tumor stage, grade
and microvessel density in urothelial bladder carcinoma. Pol | Pathol
2018;69:395-404.

Urology Annals | Volume 15 | Issue 1 | January-March 2023



