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Abstract

There are many kinds of surgical treatment for Benign Prostatic Hyperplasia
(BPH). With the development of new methods and technologies, various
surgical procedures have been developed for BPH. Such as Transurethral
Laser Prostatectomy (TULP) and Bipolar Plasmakinetic Vaporization of Prostate
(BPKVP). However, all of the surgical procedures at present are by removing
of hyperplastic glandular tissue. There are still no effective surgical treatment
for patients who want to preserve the prostate organ or those who have poor
tolerance to conventional surgery and anaesthesia. Transurethral Columnar
Balloon Dilation of the Prostate (TUCBDP) is a new technology for the treatment
of BPH in recent years. This article reviews the research progress and clinical
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application of TUCBDP.
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Introduction

BPH is the most common benign disease in aging men, which has
asignificant impact on their urination. The incidence of this condition
is increasing with aging and the classic clinical presentation of it is the
Lower Urinary Tract Symptoms (LUTS), which has a serious impact
on the quality of life of elderly men with the progression of BPH
[1]. The prevalence of the patients with clinical symptoms reaches
approximately 25%, which interferes with the daily activities and
quality of life of them, causing them to seek for medical or surgical
treatment. Furthermore, if there is no correct and timely treatment,
BPH will damage the upper urinary tract, causing renal inadequacy
[2]. So far, Transurethral Resection of the Prostate (TURP) has been
considered as the gold standard for surgical treatment of patients
with BPH. However, TURP also has problems as followed: relatively
expensive facilities, high technical requirements, having a certain risk
to elderly patients with cardiovascular and cerebrovascular diseases.
Therefore, it is necessary to seek for a safer, more effective, minimally
invasive and relatively more inexpensive surgical management
for BPH. In addition, all the methods are actualized by removing
the gland tissue at present. There are no effective means for those
patients who want to keep the prostate organ or those who have
poor tolerance to conventional surgery and anaesthesia. TUCBDP is
a new technology for the treatment of BPH in recent years because
of the following advantages: gland preservation, shorter operative
time, higher safety. In this paper, the research progress and clinical
application are as followed.

Research and Development Process of
TUCBDP

Burhenne [3] and colleagues performed Transurethral Dilation of
the Prostate (TUDP) on animal experiments and clinical researches
as early as 1984. Application of balloon dilation to patients with BPH
was first reported in the United States in 1987 by Castaneda and
coworkers [4]. At that time, it was thought that there might be no

histological effect from urethral dilatation on the urethra or prostate,
which maylead to poorlong-term outcomes. Accordingly, an in-depth
investigation into this operation from domestic and foreign scholars
had been delayed. In the 1980s, TUDP once was popular around
the world as a simple operation, which is safety and does wonders
for patients with BPH in the near future. However, TUDP had been
gradually abandoned as a treatment for BPH due to the uncertain
long-term results. Jiang HS [5] applied a self-designed three chamber
high pressure air sac catheter to 91 patients with moderate or severe
hyperplasia of prostate in 1993 and achieved good outcome. After that,
contributing to the clinical practice, further more success has been
obtained by improving the design of catheter structure, especially
with the development of the dilatation of the membranous urethra.
It is a pity that TUDP have not achieved massive improvement yet as
the mechanism have not been scientifically explained. The procedure
of TUDP is constantly changing and the condition of post- operative
urinary incontinence occurs frequently.

The organ preserving treatment of BPH has been paid close
attention by domestic scholars focusing on dilation of the capsule
of prostate, and the research of it has never been interrupted. The
balloon catheter of TUCBDP evolved from ellipse, wedge and gourd-
shape, and the model included double-cava, three-cavity catheter,
and so on. Nowadays, several domestic units have developed the
expanding catheter. The team under the leadership of Guo YL [6] is
the most representative, who is an academician in First Hospital of
Peking University. They have investigated this technology thorough
from animal experiment to clinical observation since the 90s of the last
century. Beijing UNIKITON Medical Technology Co., Ltd. produced
a new model of expanding catheter with a internal and an external
capsule, and made it the surgical treatment of BPH tend to mature
by improving columnar balloon catheter from various aspects. They
have produced a variety of four lumen catheters for prostate with
different sizes and shapes, and have made the expansion process
standardized, and made a scientific explanation for the mechanism
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Figure 1: Before and after dilation of the prostate.
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of this technology. As the first independent patent technology for the
treatment of BPH, TUCBDP has carried out for thousands of cases
since the promotion by the annual meeting of the national department
of urology in 2015, and most of these achieved good results. To our
encouragement that, TUCBDP is being gradually improved along
with the continuous improvement and the creation by the team of
Guo YL.

Technical Principle of TUCBDP

Under normal condition, the prostate has a complete capsule in
men. As men age, the surrounding growth of prostatic hyperplasia
tissue would push itself to the capsule and thick it, which is the
formation of “Prostatic Surgical Capsule”. The thicken prostatic
capsule would restrict the hyperplasia tissue in the prostate and
gradually increase the pressure of urethral, which could influence the
urination directly. The enlargement of prostate in men induced by
BPH, which can lead to Bladder Outlet Obstruction (BOO), and is the
major cause of obstructive symptoms of the lower urinary tract. Lower
urinary tract obstruction caused by BPH attributes to the imbalance
between the contraction force of detrusor and the outlet resistance of
bladder. In other words, dysuria will occur when the outlet resistance
increases beyond the contraction force of detrusor [7]. Deng JH
[8] proposed that many complex factors involved in the urination
disorders resulting from BPH. The first mechanical factor is that the
pressure of maximum voiding and maximal urethral closure is much
higher in patients with BPH, the problem of urination disorders
would be resolved if the urethral closure pressure can be effectively
relieved. TUCBDP makes it that the posterior urethral pressure is
in the lowest impedance state, and forms a new balance in urination
by dilating the hyperplastic glands, capsule and bladder neck with
a composite balloon. Mean while, urinary tract obstruction can be
effectively improved for a long period with the expansion of lateral
lobe of the prostate and the formation of a pad induced by TUCBDP
(Figure 1). Zhang Y [9] and colleagues reported that the EMG of the
urethral sphincter after Transurethral Split of the Prostate (TUSP) was
similar to that before TUSP, although the frequency and amplitude of
EMG after TUSP were slightly higher. Therefore, the TUSP surgery
expanded the urethra while maintaining the normal urinary function
and EMG characteristics, which indicates that the proper expansion
of the urethra in the membrane does not cause damage to the urethral
sphincter or the occurrence of urinary incontinence.

Clinical Application of TUCBDP

The latest production of expansion catheter by UNIKITON
Company is the columnar water balloon catheter, which was
improved by a large number of clinical practices. At present, this
kind of catheter is mainly used in clinic in China because of its simple
operation steps. The technical essentials of the surgery is as followed:
firstly, the type of expansion catheter is supposed to be compatible
with the size of prostate; secondly, the accurate positioning plays an
important role in the procedure as well as firm fixation [10].

Now, TUCBDP has been carried out in a number of domestic
medical centers and has a great vogue especially in many grassroots
hospitals. Zhao KD [11] applied it to 26 patients with BPH and all
the patients were followed up for 3 months after the operation. In
general, the average time of the operation is 10 minutes, and the mean
peak urine flow rate (Qmax), PVR, baseline Quality of Life (QoL)
score and International Prostate Symptom Score (IPSS) have been
significantly improved, which were similar to that of Huang WG [12].
Many research findings like these have revealed that the operation
time of TUCBDP is short, and the symptoms of patients with urinary
tract obstruction can effectively improved in a short time. According
to the research by Bao JP [13], who suggested that transurethral
balloon dilatation of prostate can alleviate the symptoms and improve
the life quality of patients. Nevertheless, the effect of TUCBDP is not
as good as that of BPKVP. Zhang GF [14] suggested that the former
is superior to the latter in improving IPSS, QOL, QmaX, and RUV,
comparing the clinical efficacy and related indexes of TUCBDP and
BPKVP. With the comparison of the efficacy between TURP and
the electrochemical treatment of acute urinary retention caused by
BPH, Liu JS [15] showed that it is significantly higher in the cure rate
of TUCBDP than that of the latter. Combined with the majority of
domestic research results, it is considered that transurethral dilation
of the prostate is superior to the conventional transurethral resection
in terms of the scope of application, the hospital expense, the time of
operation, the amount of bleeding and the incidence of postoperative
complications. And the short-term curative effect of TUCBDP is good
for the former as well as long-term efficacy, Jiang HS [16] concluded
that patients who have BPH can achieve no recurrence within 3 years
with the application of prostate enlargement, and the effective rate
was more than 80% within 5 years.

Similar techniques have been used in clinical practice abroad. The
technology was mainly balloon dilation which was later abandoned.
There are essential differences between balloon dilation and TUCBDP
because the capsule was not be expanded completely with balloon
expansion and a tissue pad was not formed. Therefore, the root
cause of inferior long term effect of balloon dilatation is that BPH
mechanical obstruction and dynamic obstruction factors were not
completely removed. Now a number of domestic medical units are
jointly carried out one multicenter study for the sake of systematic
study and clinical observation of TUCBDP, which will provide a
scientific basis for the comprehensive promotion of TUCBDP.

Expectation

Transurethral balloon dilation of prostate is a new minimally
invasive technique for BPH with the advantages of less trauma, shorter
operation time, easy to master, and less postoperative complications,
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which is especially suitable for elderly patients with heart and lung
dysfunction or those young patients who want to spare the prostate. In
addition, scholars of China are trying to use it for chronic prostatitis
with obstructive symptoms. Therefore, the range of indications
of this technology is more extensive than others. At present, there
are still some problems need to be solved in the technical aspect of
TUCBDP, such as accurate positioning, preventing the expansion of
the catheter slip, prevention and control of postoperative bleeding,
urinary incontinence. The evaluation of the efficacy of this operation,
especially the long-term efficacy needs to be confirmed by long term
follow-up of a large number of cases.
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