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Abstract: Bladder tumor is characterized by recurrent
recurrence and distant metastasis, which determines
the difficulty of completely curing bladder tumor. In
recent years, the number of patients with bladder cancer
is increasing, and the treatment of bladder cancer has
become an important direction of clinical research.It is
difficult to control bladder tumor by traditional therapy.
Photodynamic therapy (PDT), as a new optical thera-
py, has gradually become the main method in clinical
treatment of bladder tumor combined with transure-
thral resection of bladder tumor. In this paper, a patient
with superficial recurrent bladder tumor was treated
by photodynamic therapy combined with transurethral
resection of bladder tumor. The advantages of photody-
namic therapy in the treatment of bladder tumor and the
selection of photosensitizer in the process of photody-
namic therapy were discussed. After two recurrences,
the patients chose photodynamic therapy. The tumors
were resected one by one, and the wound was coagulat-
ed by roller electrode. After the drug was retained for 20
minutes, the bladder was empty. The spherical optical
fiber was implanted into the bladder. The photodynamic
energy was adjusted (light power 1.8 W, light time 1302
s).There was no recurrence after operation.Most bladder
tumors are superficial tumors, and bladder is a cavity or-
gan, which determines that bladder is an ideal organ for
photodynamic therapy. As a targeted drug, photosensi-
tizer is only absorbed by bladder tumor after being per-
fused into bladder. The photosensitizer forms reactive
oxygen species through oxygen and kills tumor cells.
Clinical practice has proved that PDT has its unique
advantages for superficial and recurrent bladder tumors.
As the first generation photosensitizer, xipofen also has
selectivity in the treatment of bladder cancer.
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Bladder tumor is one of the most common malignant
tumors in urology. In recent years, the number of bladder
cancer patients in China has been increasing. Tumor
recurrence and distant metastasis directly threaten the
life and health of patients. The treatment of bladder
cancer has become an important direction of clinical
research!". When it is difficult to control bladder tumor
by traditional therapy, photodynamic therapy (PDT) is
particularly effective in the treatment of bladder tumor'’,
In this paper, a patient with recurrent bladder tumor was
successfully treated by photodynamic therapy combined
with transurethral resection of bladder tumor. The
advantages of photodynamic therapy in the treatment
of bladder tumor and the choice of photosensitizer
phoposide in the treatment were discussed.

1 Summary of medical records

Basic information of patients: A 90 year old woman was
admitted to the hospital for another day after bladder
cancer surgery for more than 10 years. The patient had
no obvious inducement to have hematuria by naked eye
more than 10 years ago, and showed intermittent whole
course hematuria without blood clot. The diagnosis was
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bladder tumor. In 2006, the patient underwent partial
cystectomy for bladder tumor;In 2013 and 2015, the
patients underwent transurethral resection of bladder
tumorNon invasive carcinoma of the urinary tract (low
grade); In April 2019, because of the recurrence of
bladder tumor, transurethral resection of bladder tumor
was performed Noninvasive breast urothelial carcinoma
(high grade); In July 2019, because of the recurrence
of bladder tumor, the bladder resection was performed
again, and the drugs were injected regularly after the
operation. On December 10, 2019, the bladder tumor
was resected with photodynamic therapy under general
anesthesia. The operation process was as follows: The
patients took the lithotomy position and disinfected the
routine surgical site. The position and shape of bilateral
ureteral openings were normal. Multiple new organisms
were found in the right wall of bladder and anterior wall
of bladder, with the size of 0.3cm-0.5cm. The tumor
was resected one by one, reaching to the muscular layer.
The wound was coagulated by roller electrode. Because
the tumor was small, it was not sent to pathology, and
there was no obvious residual tissue. After the drug was
reserved for 20 minutes, the bladder was empty. The
spherical optical fiber was implanted into the bladder,
and the photodynamic energy was adjusted (light power
1.8W, There was no bleeding in the bladder after the
end of light irradiation. Anesthesia was satisfactory
during the operation, the patient was in good condition,
the vital signs were stable, the operation was smooth,
and he returned to the ward safely(Figure 1-2).

Figure 1. Preoperative cystoscopy
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Figure 2. Cystoscopy after operation

2 Discussion

Among the bladder tumors, 90% were urothelial tumors,
and 70%-80% were superficial bladder tumors"’.
Superficial bladder tumor is characterized by local
infiltration, distant metastasis and recurrent recurrence,
which determines that it is not easy to completely
cure'”. At present, transurethral resection of bladder
tumor (TURBT) is the main method for the treatment
of bladder tumor in China. However, superficial bladder
tumor is mostly multiple lesions and often complicated
with carcinoma in situ. It is difficult to detect bladder
cancer by naked eyes when performing cystoscopy or
transurethral resection, which leads to missed diagnosis
of bladder cancer and difficult to completely remove
all lesions during operation. As a result, the recurrence
rate of superficial bladder cancer within 2 years after
surgery reaches 60%-70%. Although intravesical
instillation of chemotherapy drugs or BCG vaccine
is used to reduce the recurrence rate, the effect is not
ideal, and more effective treatment has been sought in
clinical practice'’.

Photodynamic therapy (PDT) is a new medical
method for the treatment of tumor. PDT is a
kind of photochemical therapy. The occurrence
of photodynamic therapy needs photosensitizer,
appropriate wavelength of light, a certain concentration
of oxygen and appropriate temperature and other
conditions at the same time'®. PDT is the use of tumor
cells to absorb and retain photosensitizers. Under
certain light wavelength, photosensitizers produce *
reactive oxygen in the light. Reactive oxygen species
are cytotoxic, which can kill tumor cells and cure

tumor'”.
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Compared with traditional tumor therapy, PDT
has the advantages of lower systemic toxicity and
selective destruction of tumor cells. Therefore, PDT
has been used in the treatment of bladder tumors
and other endoscopic accessible tumors.Since about
70% of patients with bladder cancer recur within
two years after the first routine surgical treatment, if
transurethral resection alone fails in chemotherapy
and BCG immunotherapy, PDT can be selected to
treat bladder tumor'®. PDT is a suitable choice for
superficial and multiple recurrent bladder tumors.
Bladder is a cystic organ and an ideal organ for PDT.
Photosensitizer can be easily injected into bladder, and
targeted photosensitizer can fill the whole bladder and
be absorbed by bladder tumor . And light can irradiate
the whole bladder, which can effectively treat the tumor
cells in the bladder.PDT has its unique advantages in the
treatment of bladder tumor. (1)The bladder is a cavity
organ, and the photosensitizer can choose intravesical
instillation to reduce the impact on other organs'’.
(2)Photosensitizers have strong selectivity for tumor
cells, and they will only be absorbed and retained by
tumor cells.Light exposure:It will not damage normal
tissue cells""). (3) The treatment time is relatively short
and the effect is fast'?. (4) Intravesical instillation of
photosensitizer can effectively reduce phototoxicity.
(5) The incidence of postoperative adverse reactions
and recurrence was reduced”’. (6) It can retain bladder
organs and ensure the body function of patients to the
maximum extent"”,

Photosensitizer is the core material of PDT.
The selection of photosensitizer should meet the
requirements of high selectivity to tumor cells, rapid
metabolism in vivo, easy mass synthesis, good water
solubility, and rapid absorption by the body. This
patient was treated with phoxim, 50 mg of which was
dissolved in 50 ml normal saline and then perfused
into the bladder. As the first generation of traditional
hematoporphyrin photosensitizer, hiporfin has been
used in clinical treatment of malignant tumors. For
the selection of photosensitizers, the most widely
used photosensitizers at home and abroad are HpD
and 5-ALA. CDHS801 is a scientific research project
achievement during the Seventh Five Year Plan
period in China. It belongs to the second generation
photosensitizer. It is a compound extracted and
separated from silkworm excrement of traditional
Chinese medicine. It has the advantages of wide source
of raw materials and low price'”. Domestic scholars
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Fang Jie et al/"” have also achieved satisfactory results
in the clinical application of CDHS801 in the treatment
of bladder cancer. The design of the third generation
photosensitizer is aimed at the shortcomings of the
second generation photosensitizer. It is a derivative of
the second generation photosensitizer, which further
improves the selectivity of target tissues. At present,
the third generation photosensitizer is in the animal
research stage, such as crosslinked with various
substances and phthalocyanines'®.

PDT is an innovative method for the treatment of
tumor. More and more clinical studies have proved the
feasibility of PDT. Because of its safety, noninvasive
(minimally invasive) and good selectivity, PDT will
gradually become an important means of clinical
treatment of bladder tumor''”. At the same time,
continuous innovation and development should be
carried out to formulate the standard process and
efficacy judgment standard of PDT surgery, optimize
the selection of photosensitizer, reduce the adverse
reactions after operation, and build a PDT medical
system with better safety, more accurate target, higher
cure rate and less side effects ',
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