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Abstract: Objective: We aim to explore the effect of a seamless device for instillation on bladder instillation of drug after
transurethral resection of bladder tumor. Methods: There were 24 patients undergoing transurethral resection of bladder tumor
in the department of urinary surgery from January 2019 to December 2019, and 150 person-times of bladder instillation of
drug in follow-up. We adopted random number table to averagely divide the 150 person-times into experimental group,
control group A and control group B. In the experimental group, before bladder instillation of drug, a 50ml injector was used
for dissolution and suction of drug. During instillation of drug, we used heparin cap to connect the injector and catheter to
make a seamless device for instillation. In the control group A, before instillation, a 50ml injector was also used for dissolution
and suction of drug, but at the same time, the syringe nozzle was inserted into the horn-shaped catheter orifice to inject the
drug. In the control group B, we used a 50 ml injector for dissolution and suction of drug before instillation and then injected
to drug into an aseptic bowel. After that, we used a 50 ml medical irrigator to draw in the liquid in the bowl and inserted the
irrigator nozzle into the horn-shaped catheter orifice to inject the liquid. We compared operator’s satisfaction during
instillation, drug leakage and time consumption between the three groups. Results: Operator’s satisfaction in the experimental
group, control group A and control group B was 100%, 12% and 84% respectively and there was a significant difference in
that between the three groups (x*=57.576, P=0.000). In terms of drug leakage, there was no leakage in the experimental group,
and an average of 11.44+2.13 ml of leakage in the control group A and an average of 0.77+1.14 ml of leakage in the control
group B. The one-way analysis of variance showed that there was a significant difference in that (F=1041.089, P=0.000). At
last, the time consumption in the experimental group was 9.28+1.21min, and the control group A took the longest time
11.58+1.81 min. The one-way analysis of variance showed that there was a significant difference in time consumption
between the three groups (£=32.947, P=0.000). Conclusions: the self-designed seamless device for instillation in the bladder
instillation of drug for patients who underwent transurethral resection of bladder tumor can not only ensure the dosage of drug,
avoid iatrogenic exposure but also reduce time consumption and improve medical staff’s satisfaction. Hence, the seamless
device is worth clinical application.
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1. Introduction

Bladder tumor is one of the tumors of urinary system that  category of epithelial cell carcinoma [4]. It is reported that 85%
are of the highest incidence [1-3]. It commonly occurs in the  of primary bladder cancer belongs to non-muscle invasive
side walls or posterior wall of bladder and falls into the  bladder urothelial carcinoma which has been called superficial
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bladder cancer before. Transurethral resection of bladder
tumor (TURBT) combined with postoperative bladder
instillation of drug is a standard treatment for the non-muscle
invasive bladder urothelial carcinoma. However, the tumor
residual rate after the first TURBT is up to 33.8-36% [5, 6].
Hence, postoperative bladder instillation of drug is an
effective way to reduce recurrence rate of bladder tumor and
prolong survival of patients with bladder tumor [7]. There is
no instillator which can dissolute and draw in drug and
connects to the catheter seamlessly so far. Accordingly, we can
only use 50ml injector for dissolution of drug but the nozzle of
thee injector cannot connect to the horn-shaped catheter

orifice seamlessly, which may cause leakage of the drug liquid.

Although a medical irrigator can prevent the leakage, pouring
the drug liquid into the irrigator also leads to waste of the drug,
iatrogenic exposure, time consumption and other problems. In
order to ensure the accurate dosage of the drug, avoid
secondary pollution of the drug and medical exposure, and
improve operator’s satisfaction, we used heparin cap and 50ml
injector to make a seamless device for bladder instillation of
drug for patients who needed this treatment and achieved
satisfactory results.

2. Data and Methods
2.1. General Data

We included 24 patients who underwent TURBT in the
department of wurinary surgery from January 2019 to
December 2019 and needed to be treated with bladder
instillation of drug after operation. There were 15 males and 9
female, aging from 26 to 86 with an average age of
(60.25+14.28), and there were 150 person-times of bladder
instillation of drug in the follow-up. The inclusion criteria
were: patients had bladder tumor at the clinical stage of
TINOMO and bladder instillation of drug was indicated.
Instillation of drug was started one week after the operation
(excluding the time of acute inflammation of the bladder) once
a week for 8 consecutive weeks, and then once a month, until
one year after the operation. The exclusion criteria were: (1)
patients had combined severe diseases in heart, lung, liver,
kidney and other organs; (2) patients had tumor in other
organs or tissues. The 150 person-times were randomized into
experimental group (n=50), control group A (n=50) and
control group B (n=50). In the control group A, there were 42
male person-times and 8 female person-times, aging from
45-76 with an average age of (63.45+5.08); 38 person-times of
single tumor and 12 person-times of multiple tumor; 42
person-times of low-grade tumor and 8 person-times of
high-grade tumor; and 31 person-times of bladder instillation
of chemotherapeutic drug and 19 person-times of bladder
instillation of immunotherapeutic drug. In the control group B,
there were 39 male person-times and 11 female person-times,
aging from 32-79 with an average age of (61.38+9.27); 31
person-times of single tumor and 19 person-times of multiple
tumor; 43 person-times of low-grade tumor and 7
person-times of high-grade tumor; and 40 person-times of

bladder instillation of chemotherapeutic drug and 10
person-times of bladder instillation of immunotherapeutic
drug. In the experimental group, there were 35 male
person-times and 15 female person-times, aging from 32-86
with an average age of (62.23+8.58); 43 person-times of
single tumor and 7 person-times of multiple tumor; 37
person-times of low-grade tumor and 13 person-times of
high-grade tumor; and 38 person-times of bladder instillation
of chemotherapeutic drug and 12 person-times of bladder
instillation of immunotherapeutic drug. There was no
significant difference in sex, age, manner of surgery, grade of
tumor, drug for instillation and other general information
between the three groups (P>0.05).

2.2. Manner of Bladder Instillation of Drug

2.2.1. Operator and Length of Bladder Instillation

The bladder instillation of drug for the three groups were
performed by two specific trained nurses and doctors. The
patients received bladder instillation at the 7™ day
postoperatively based on their original urinary catheters.

2.2.2. Bladder Instillation of Drug in the Follow-up After
Discharge

The patient assumed a supine position. Following the sterile
urinary catheterization procedure, we inserted an F8
single-lumen latex catheter to drain the urine, and instilled the
dissolved drug solution through the horn-shaped mouth of the
catheter at the rate of 15-20 ml/min [8] into the bladder. After
that, we flushed the lumen with 3-5ml of normal saline,
clamped the urinary catheter and pulled it out slowly. We then
instructed the patients to change positions (left, right, supine,
prone) for 15 minutes each, and guided them to discharge the
drug solution according to the different retention times of the
drug.

In the control group A, a 50ml injector was used to dissolute,
draw in and instill 40ml of drug solution. The operators
inserted the nozzle of the 50ml injector into the horn-shaped
mouth of the catheter to inject the drug after finishing draining
urine and indwelling the urinary catheter. At the same time, a
piece of gauze was placed under the junction of the injector
and urinary catheter to absorb the leakage of drug.

In the control group B, a 50ml injector was used to dissolute
and draw in 40ml of drug solution, and then the 40ml of drug
solution was poured into an aseptic medical bowl. After that, a
50ml medical irrigator was used to draw in the drug solution in
the bowl and its nozzle was inserted into the horn-shaped
mouth of the catheter to inject the drug solution. At the same
time, a piece of gauze was placed under the junction of the
medical irrigator and urinary catheter absorb the leakage of
drug.

In the experimental group, a 50ml injector was used to
dissolute, draw in and instill 40ml of drug solution. After
indwelling the urinary catheter, the blind end of the heparin
cap was embedded into the horn-shaped mouth of the urinary
catheter to make a seamless device for bladder instillation of
drug and the needle of the 50ml injector was inserted into the
catheter through the central hole of the heparin cap to inject
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drug. At the same time, a piece of gauze was placed under the
junction of the injector and catheter to absorb the leakage of
drug.

2.3. Methods of Evaluation

2.3.1. Time Consumption When Using Different Tools for
Bladder Instillation of Drug
The time consumption of dissolving and suctioning the drug,
selecting the instilling container, indwelling the urinary
catheter, removing the urinary catheter after completing the
instillation was calculated to figure out the total time
consumption of instillation of the three groups.

2.3.2. Leakage of Drug When Using Different Tools for
Bladder Instillation of Drug

Micro-scale was used to weigh the gauze pad under the
junction between the device for instillation and the urinary
catheter before and after instillation. The weight of the drug
solution was converted to the amount of the leakage at the
ratio of 1: 1 so as to determine the leakage during the
instillation. In the control group B, after the instillation was
finished, the gauze pad under the junction should be
weighed using it to wipe the sterile bowl. The wasted drug
during the preparation process plus the leakage during the
instillation process were the actual leakage of drug of the
control group B.

2.3.3. Medical Staff’s Satisfaction with Different Tools for
Bladder Instillation of Drug
The operators evaluated the convenience, leakproofness
and leakage of drug of the devices for instillation after
completing the bladder instillation of drug. Their evaluation
included “very satisfied”, “satisfied”, “partly satisfied” and
“dissatisfied”.

2.4. Statistical Methods

We adopted the software SPSS 21.0 to process the data of
the current study. the enumeration data were showed by
percentage (%) and tested by y* test. The measurement data
were presented by meantstandard deviation (X * s ) and
was analyzed by one-way analysis of variance. The P < 0.05
indicated significant difference.

3. Results

3.1. Comparison of Time Consumption Between Different
Devices for Instillation

The total time consumption of the experimental group was
lower than that of control group A and B. The one-way
analysis of variance showed that there was a significant
difference in the total time consumption between the three
groups (F=32.947, P=0.000) as shown in the Table 1.

Table 1. Time Consumption of Bladder Instillation of Drug between the Three Groups.

Time consumption (min)

Groups N - -
8-10 10-12 12-14 Average time consumption

Control group A 50 9 21 20 11.58+1.81

Control group B 50 35 14 9.60+1.51

Experimental group 50 41 9 0 9.28+1.21

F 32.947

P 0.000

3.2. Comparison of Leakage of Drug Between Different
Groups

There was no leakage of drug in the experimental group
because a seamless device for instillation was adopted. In the
control group A, the average amount of leakage of drug was

11.44+2.13ml and in the control group B, it was 0.77+1.14ml.
The one-way analysis of variance showed that there was a
significant difference in the amount of leakage between the
three groups (F=1041.089, P=0.000) as shown in the Table 2.

Table 2. Comparison of Leakage of Drug between the Three Groups.

Amount of leakage (ml)
Groups N
0 <0.5 0.5-5 5-10 >10 Average amount of leakage
Control group A 50 0 0 0 6 44 11.44+2.13
Control group B 50 0 38 12 0 0 0.77+1.14
Experimental group 50 50 0 0 0 0 0+0.00
F 1041.089
P 0.000

3.3. Medical Staff’s Satisfaction with Different Devices for
Bladder Instillation of Drug Between the Three Groups

The satisfaction with the device for instillation of the
experimental group was higher than that of the control group

A and B with a significant difference (*=57.576, P=0.000),
which suggested that the device for instillation in the
experimental group was more convenient to operate than those
in the control group A and B as shown in the Table 3.
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Table 3. Operator s Satisfaction with the Device for Instillation.

Groups N Very satisfied Satisfied Partly satisfied Dissatisfied
Control group A 50 0 6 15 29

Control group B 50 18 24 4 4
Experimental group 50 45 5 0 0

v 57.576

P 0.000

4. Discussion

4.1. Self-designed Seamless Device for Bladder Instillation
of Drug to Ensure Accurate Dosage of the Drug and
Avoid latrogenic Exposure

TURBT is the gold standard treatment for superficial
urothelial carcinoma of the bladder currently. Postoperative
bladder instillation of drug can reduce the recurrence rate of
bladder cancer and prolong the survival of patients with
bladder cancer [5, 9-11]. Bladder instillation of drug refers to
direct injection of drug into the bladder with the help of a
catheter for treatment and prevention. However, at the current
stage, there is no special device for dissolution, suction, and
instillation together. In the control group A, a 50ml injector
used for dissolving and aspirating the drug is directly inserted
into the horn-shaped mouth of the urinary catheter to inject the
drug, during which the leakage of the drug solution is serious.
To solve this problem, when using disposable catheter with
double chambers for instillation of drug, Li Cuijuan et al.
connect the injector with the drug solution to the scalp needle,
clamp the entrance of the urine bag before injection, and insert
the needle into the urinary catheter at the point of 3cm below
the bifurcation after sterilizing this point [12]. However,
because there is a certain angle between the needle and the
catheter during puncture, it is easy to pierce the urinary
catheter, which increases the risk of leakage and pricking
wound. Thus this method is of little value in clinical practice.
In the control group B, a medical irrigator is used as a device
for instillation to avoid the leakage of drug solution during the
instillation process, but after dissolving the drug, the drug
solution should be injected into a sterile medical bowl and
then sucked with a medical irrigator. There is residual of the
drug solution in the bowl, and at the same time, the risk of
occupational exposure is also increased during the operation,
especially when dissolving BCG, mitomycin, pirarubicin and
other high-risk drugs which are commonly used and required
occupational protection. Zhang Ying ef al. [13] find that the
current status of occupational protection of medical staff in the
department of urinary surgery when performing bladder
instillation is not optimistic, suggesting that we should pay
attention to the occupational protection during bladder
instillation of drug [14].

In the current study, because the nozzle of the injector
cannot be connected to the horn-shaped mouth of the urinary
catheter seamlessly, there is leakage to different degrees. The
amount of the leakage of the control group A is higher than
that of the experimental group and control group B. In the

control group B, a medical irrigator is used for instillation of
drug, and the nozzle of the irrigator can be connected to the
horn-shaped mouth of the urinary catheter seamlessly.
Accordingly, there is no leakage during instillation.
However, when the drug solution is poured into the sterile
bowel, there will be residual of the solution in the bowel. In
the experimental group, heparin cap is connected to the
catheter seamlessly so as to achieve integration of
dissolution, suction and instillation of drug. The blind end of
the heparin cap is 0.7cm in diameter and the horn-shaped
mouth of the catheter is 0.6cm in diameter. The material of
the urinary catheter is latex and the mouth of it has elasticity.
As the horn-shaped mouth of the catheter is inserted into the
heparin cap, due to the rebound resilience of the latex, it can
be seamlessly connected to the heparin cap. Before
instillation, the needle of the injector with drug solution is
inserted into the catheter through the central hole and the
blind end of the heparin cap to inject the drug into the
bladder. As a result, there is no leakage of drug and
occupational exposure during instillation.

4.2. Controllable Time Consumption to Improve Satisfaction
with Bladder Instillation of Drug

In the control group A, the nozzle of a 50ml injector was
inserted into the horn-shaped mouth of the catheter to instill
medical solution slowly. The size of the nozzle of the 50ml
injector and the horn-shaped mouth of the urinary catheter do
not match. The operator finds that the speed of instillation is
proportional to the amount of leakage. In order to reduce the
leakage of the solution, the instillation can only be done
slowly. The average time of the instillation is 11.58+1.8 Imin.
The satisfaction of the medical staff on this method is only
12%. In the control group B, the nozzle of the medical
irrigator is inserted into the horn-shaped mouth of the urinary
catheter to inject the medical solution, and there is no drug
leakage during the instillation. However, the involvement of
another injecting container is not satisfactory, especially when
dissolving BCG, mitomycin, pirarubicin and other high-risk
drugs. The overall satisfaction rate is 84%. In the experimental
group clinically available heparin cap is used to make a
seamless device for bladder instillation of drug, which did not
involve any complication during the operation process, and
thus is easily accepted by the medical staff. The self-designed
device also helps avoid exposure risk. Therefore, the
instillation of drug in the experimental group is the most
controllable and the time consumption is the lowest among the
three groups, and the medical staff's satisfaction with this
method is as high as 100%.
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5. Conclusions

In summary, due to the long treatment process of bladder
instillation of drug for patients with bladder tumors, the
particularity of instillation drug, and the lack of a dedicated
device for instillation, the medical staff may face the risk of
occupational exposure when preparing and instilling the drug,
which seriously discourages the medical staff. In the current
study, the heparin cap is used to make a seamless device for
bladder instillation of drug which can reduce the risk and the
time consumption during operation process, and improve the
medical staff’s satisfaction with the operation process.
Therefore, this method is worthy of clinical application and
promotion.
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