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Efficacy of Transurethral Resection of Bladder Tumor
for Superficial Bladder Cancer and Its Effect on The

Prognosis
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Abstract

Objective: This study aimed to explore the efficacy of transurethral resection of bladder
tumor (TURBT) for superficial bladder cancer (BC) and its effect on the prognosis.
Methods: We randomly assigned 116 patients with superficial BC admitted to our hospital
to receive TURBT (69 cases, the research group, RG) or to receive conventional laparotomy
(47 cases, the control group, CG). The two groups were compared in many terms, including
the operation condition, the levels of inflammatory factors after treatment, the levels of
serum indexes after treatment, treatment efficacy, the incidence of adverse reactions, the
length of hospital stay, the quality of life, and the postoperative recurrence rate.

Results: The operation time, intraoperative blood loss, and the catheter dwell time were
lower in the RG than in the CG (P < 0.05). The expression levels of interleukin 10 (IL-10),
interleukin 8 (IL-8), interleukin 6 (IL-6), and tumor necrosis factor (TNF-a) were lower in
the RG than in the CG (P < 0.05). After treatment, the level of fibrinogen (Fib) was higher
in RG than in CG (P < 0.05), while the levels of tumor-specific growth factor (TSGF) and
hepatocyte growth factor (HGF) were lower in RG (P < 0.05). The treatment efficacy was
superior in RG than in CG (P < 0.05). The incidence of adverse reactions was lower in RG
than in CG (P < 0.05). The length of hospital stay was shorter in RG than in CG (P < 0.05).
The quality of life score was markedly higher in RG than in CG (P < 0.05). The recurrence
rate was lower in RG than in CG (P < 0.05).

Conclusion: TURBT showed superior efficacy in the treatment of superficial BC, with
better postoperative recovery and lower recurrence rate, which is clinically valuable.

Keywords: Transurethral resection of bladder tumor, superficial bladder cancer, efficacy,

prognosis

INTRODUCTION

Bladder cancer (BC) is a prevalent malignant
tumor in the urinary system, occurring on the
bladder mucosa(Ericson et al, 2019). It tops the
rank of incidence among genitourinary cancers in
China and marks one of the ten most common
tumors in the body(Mullenders et al, 2019). BC can
affect individuals from any age group, including

children, and its incidence increases with age
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(Soukup et al, 2020). Superficial BC, a frequent
form of BC accounting for 70% to 80% of all BC
incidence(Bryan et al, 2019), is featured with a high
recurrence rate and high risks of distant metastasis
and local infiltration, which seriously endangers the
health and life of patients(McMullen et al, 2019).
Clinical surgery is now the predominant treatment
option for superficial BC(Hourigan etal, 2020).
However, either of those surgical options may
cause tumor residual and severe surgical trauma
due to unclear identification or unfamiliar
operation, resulting in higher risks of tumor
recurrence and postoperative complications and
lower efficacy(Xu etal, 2020; Fukuokaya and
Kimura, 2019). Rapid developments of medical
technology in recent years have widened the
clinical application range of minimally invasive
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technology (Xu et al, 2020; Fukuokaya and Kimura,
2019). Several studies have shown that minimally
invasive technology in the treatment of superficial
BC can reduce complications and improve
prognosis (Dhawan etal, 2019). Transurethral
resection of bladder tumor (TURBT) is the most
prevalent surgery for superficial BC(Taskovska et al,
2020). TURBT causes smaller trauma to the body,
which promotes the recovery and reduces the
recurrence rat(Lee etal, 2019). Compared with
traditional open surgery, TURBT caused markedly
lower surgical pain intensity in patients (Zhang et al,
2020). But the efficacy of TURBT for BC which has
complex biological behaviors is still in doubt. Here
we explored in detail the efficacy of TURBT for
superficial BC and its effect on the prognosis,
hoping to provide a reliable reference and guidance
for the future clinical treatment of superficial BC.

Enrollment of research participants

A prospective analysis was performed on 116
patients with superficial BC admitted to our
hospital from February 2015 to February 2017. We
randomly assigned 116 patients to receive TURBT
(69 cases, the research group, RG) or to receive
conventional laparotomy (47 cases, the control
group, CG). This study was carried out under the
approval of the ethics committee of our hospital. All
participants signed the written informed consent.

Inclusion and exclusion criteria

Inclusion criteria: Patients diagnosed with
superficial BC by the results of pathology and
imaging in our hospital; patients with complete
medical data; patients in cooperation with the
study procedures; patients whose immediate
family members signed the informed consent.

Exclusion criteria: Patients with either abnormal
cardiopulmonary function, or multiple chronic
diseases, mental illness, language communication
disorders; patients with a long-time administration
of drugs; patients with drug allergies; patients who
died during the treatment.

Methods

All surgeries were fully prepared and operated by
surgeons in our hospital. Patients in the RG were
treated with TURBT. In a bladder lithotomy
position, patients were subjected to epidural
anesthesia. We placed the resectoscope into the
bladder through the urethra to identify the
location, size, and shape of the tumor. Under an
electrocoagulation power of 60 W and an
electroresection power of 140 W, the resection was
repeated. After the tumor was excised, we
cauterized the normal tissues 2 cm away from the
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tumor and indwelled a catheter. Patients in the CG
were treated with conventional laparotomy.
Patients were under continuous epidural
anesthesia. With the center of the abdomen as the
incision center, the skin was incised, followed by
the subcutaneous tissues. Then we used the
electrotome to remove the tumor and its
surrounding normal tissues (2 cm away), followed
by catheter indwelling and then incision suture. All
patients were given antibiotics after surgical
treatment for 7 days. Meanwhile, chemotherapy
was given once a week for 7 weeks and then twice
a week. The chemotherapy lasted for 2-3 years.

Outcome measures

The two groups were compared in many terms,
including the operation condition (operation time,
intraoperative blood loss, and catheter dwell time),
the levels of inflammatory factors after treatment
(interleukin 10 (IL-10), interleukin 8 (IL-8),
Interleukin 6 (IL-6), and tumor necrosis factor (TNF-
a)), the levels of serum indexes after treatment
(fibrinogen (Fib), tumor-specific growth factor
(TSGF), and hepatocyte growth factor (HGF)), the
incidence of adverse reactions, the length of
hospital stay, and the postoperative recurrence
rate. After 8 weeks of treatment, the treatment
efficacy in the two groups was assessed based on
the results of cystoscopy examination (overall
response rate = (complete response + partial
response)/total number of cases x 100.0%). At 1
year before and after treatment, we evaluated the
quality of life of patients according to the 36-ltem
Short Form Survey (SF-36).

Statistical analysis

SPSS 20.0 was employed for statistical analysis
(SPSS Inc., Chicago, IL, USA) and GraphPad Prism 7
for data visualization (Graphpad Software Inc., San
Diego, CA, USA). The count data were expressed by
the rate (%) and compared by the chi-square test
(denoted by x2). The measurement data were
expressed by the mean + standard deviation (Mean
+ SD). All measurement data were normally
distributed and were compared between the two
groups by the independent sample t-test and
compared within the group by the paired t-test. The
difference was statistically significant when P <
0.05.

RESULTS
Comparison of the operation situation

The comparison of the operation situation
revealed statistically lower operation time,
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Figure 1. Comparison of the operation situation. A. Comparison of the operation time. B. Comparison of the
intraoperative blood loss. C. Comparison of the catheter dwell time.

Comparison of levels of inflammatory factors
after treatment

We detected lower levels of inflammatory
factors (IL-10, IL-8, IL-6, and TNF-a) in the RG than
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Figure 2. Comparison of levels of inflammatory factors after treatment. A. Comparison of the IL-10 level. B.
Comparison of the IL-8 level. C. Comparison of the IL-6 level. D. Comparison of the TNF-a level.

Comparison of levels of serum indexes after
treatment

Here we detected higher Fib level and lower
TSGF and HGF levels in the RG than in the CG after
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treatment (all P < 0.05). More details are shown in
Figure 3.
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Figure 3. Comparison of levels of serum indexes after treatment. A. Comparison of the Fib level. B.
Comparison of the TSGF level. C. Comparison of the HGF level.

Comparison of the treatment efficacy
The overall response rate was markedly higher
in the RG than in the CG (79.71% vs. 57.45%), and

Table 1. Treatment responses in the two groups

the difference was statistically significant (P < 0.05).

More details are shown in Table 1.

RG (n =69) CG (n=47) X2 P
Complete response
31(44.93) 11 (23.40)
Partial response
24 (34.78) 16 (34.04)
Stable disease
12 (17.39) 13 (27.66)
Progressive disease
2 (2.90) 7 (14.89)
Overall response rate (%) 6.688 0.010
55 (79.71) 27 (57.45)

Comparison of the incidence of adverse reactions

The incidence of adverse

reactions was

markedly lower in the RG than in the CG (2.90% vs.
Table 2. Adverse reactions in the two groups

19.15%, P < 0.05). More details are shown in Table

2.

RG (n =69) CG (n=47) X2 P
nary tract infection
1(1.45) 3(6.38)
Obturator nerve reflex
0 (0.00) 1(2.13)
Incision bleeding
1(1.45) 3(6.38)
Bladder perforation
0 (0.00) 2 (4.26)
Overall incidence (%) 8.601 0.003
2 (2.90) 9(19.15)
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Comparison of the length of hospital stay statistically significant (P < 0.05). More details are
The length of hospital stay was markedly shorter shown in Figure 4.
in the RG than in the CG, and the difference was
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Figure 4. Comparison of the length of hospital stay.
Comparison of the quality of life of patients no statistical difference (P > 0.05). After one year of
before and after treatment treatment, the quality of life score was markedly
The comparison of the quality of life score higher in the RG than in the CG (P < 0.05). More
between the two groups before treatment showed details are shown in Figure 5.
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Figure 5. Comparison of the quality of life of patients before and after treatment.

Comparison of the recurrence of superficial BC rate were markedly lower in the RG than in the CG
We followed up all patients and their families to (0% vs. 6.38%, 1.45% vs. 14.89%, all P < 0.05). More
record the 1-year and 3-year recurrence rate. The details are shown in Table 3.

1-year recurrence rate and the 3-year recurrence

Table 3. Recurrence rate of superficial BC in the two groups

RG (n = 69) CG (n=47)
1-year recurrence rate (%) 4521 0.034
0(0.00) 3(6.38)
3-year recurrence rate (%) 7.870 0.005
1(1.45) 7 (14.89)
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DISCUSSION

As a non-muscle invasive BC, superficial BC is
mainly treated with surgery, which, however,
causes a high recurrence rate (Jordan et al, 2019).
Conventional surgery can control the growth of
superficial BC tumors, but its long-term effect is
unsatisfactory(Babjuk et al, 2019), along with a high
risk of complications due to the large wounds
(Poletajew et al, 2019). Continuous advancements
of minimally invasive technology have enhanced its
importance in clinical practice (Raj et al, 2019). The
study by Akand M(Akand et al, 2019) revealed that
TURBT can address the disadvantages of
conventional surgery to promote the recovery of
patients. However, some patients treated with
TURBT may develop recurrence BC due to the
complex and variable bladder tumors (Del etal,
2019). To explore the efficacy of TURBT for
superficial BC and its effect on the prognosis, we
conducted a series of studies here.
In the present study, the operation time,
intraoperative blood loss, and catheter dwell time
were lower in the RG than in the CG, indicating that
TURBT can reduce the amount of intraoperative
bleeding and shorten the catheter dwell time and
the operation time, as well as promote the recovery
of patients. TURBT is characterized by small trauma,
shorter operation time, and faster recovery, which
can be repeated many times(Li n et al, 2020). The
study by Ouzaid I(Ouzaid et al, 2019) proposed that
TURBT is the gold standard for the treatment of
superficial BC. Suh J(Suh et al, 2019) suggested that
TURBT can be used not only for BC treatment but
also for cancer staging and grading. The above-
mentioned studies all confirm the results of this
study. The efficacy of TURBT for superficial BC has
been confirmed in many studies, so here we will not
bother to repeat this too much (Kimura et al, 2019).
Here we selected representative inflammatory
factors (IL-10, IL-8, IL-6, and TNF-a) as outcome
measures. We detected markedly lower levels of
inflammatory factors, higher Fib level, and lower
TSGF and HGF levels in the RG than in the CG. Fib is
a glycoprotein synthesized and secreted by liver
cells, involved in blood coagulation and
hemostasis(Martini et al, 2020). The increase in Fib
level in the RG reflected better coagulation function
and less bleeding. TSGF is the collective name of
several internationally recognized carbohydrates
and metabolites (lipoproteins, enzymes, amino
acids) related to the growth of malignant
tumors(Horvath  etal, 2019). HGF is a
multifunctional factor that can stimulate the
proliferation of hepatocytes and regulate the
growth, movement, and morphology of a variety of
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cells such as epithelial cells, hematopoietic cells,
and vascular endothelial cells(Torres et al, 2019).
The decrease in TSGF and HGF levels in the RG
reflected the progression of the tumor, suggesting
that TURBT is superior in treating superficial BC.

We initially discussed the mechanism of TURBT
in treating superficial BC and then assessed the
treatment responses and adverse reactions in the
two groups to evaluate the efficacy of TURBT. The
results showed that TURBT led to better efficacy
and a lower incidence of adverse reactions than
conventional laparotomy. TURBT can completely
remove the bladder wall at the tumor site and the
surrounding normal bladder tissues 2 cm away from
the tumor by electrical resection, and it can be
repeated many times (Kida etal, 2020). We
speculate that TURBT is safe because the incision
made by TURBT is deep enough to reach the base
layer to avoid tumor metastasis on the surface of
the adipose tissues, besides, the surrounding
adipose tissue is vaporized during the operation.
Therefore, TURBT has smaller trauma, a wide range
of applications, and better surgical efficacy
compared to conventional laparotomy. In the
present study, patients in the RG had a markedly
shorter length of hospital stay and markedly better
quality of life after treatment than patients in the
CG, indicating that TURBT can effectively enhance
the recovery and quality of life of patients. We
followed up all patients and found that the 1-year
and 3-year recurrence rates were both lower in the
RG than in the CG, which further confirms the
therapeutic effect of TURBT and suggests that
TURBT can prolong the survival time of patients.

This study is subject to some problems due to
the limited experimental conditions. Here we only
discussed the value of TURBT in the treatment of
superficial BC, but did not conduct basic
experiments to identify the exact mechanism of
action. Besides, due to the short experimental
period, we did not analyze the efficacy of other
minimally invasive surgeries. We will address those
deficiencies to perfect this study and to obtain the
most accurate results.

In summary, TURBT showed superior efficacy in
the treatment of superficial BC, with better
postoperative recovery and lower recurrence rate,
which is clinically valuable.
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