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To evaluate the clinical efficacy and safety of transurethral photoselective vaporization in the treatment
of glandular cystitis, 125 cases with glandular cystitis were treated with transurethral photoselective
vaporization from 2004 to 2010. The patients’ hospital records were reviewed to obtain pre-operative,
intra-operative and post-operative data. All the patients were diagnosed with glandular cystitis through
pathological biopsy before or during their operation. All the patients were also operated on
successfully. Mean operating time was 22 min and mean post-operative hospital stay was 4 days.
Obturator nerve reflux, vesical perforation or transurethral resection syndrome were not found. After
vaporization, every patient had a urethral catheter indwelling for 1 to 5 days without the need for
bladder irrigation. All cases were followed up for 6 to 24 months, of which 123/125 (98.4%) cases were
cured and 2/125 (1.6%) cases showed recurrence during this follow-up period. Therefore, transurethral

photoselective vaporization is a safe and effective strategy for the treatment of glandular cystitis.
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INTRODUCTION

Glandular cystitis (GC) is a special type of inflammation
in the urinary system with the tendency to malignant
change (Lancelin et al., 2000). It is the most common
disease in the trigone region of the bladder, but may be
extensive. GC may cause irritative symptoms, hematuria
and rarely hydronephrosis, and it may be associated with
chronic irritation of the bladder following catheterization,
stones or inflammation. Widespread GC is seen in
bladder extrophy, neurogenic bladder and in association
with pelvic lipomatosis. At present, several clinical
treatment options are available for patients with varying
clinical outcomes. Currently, photoselective vaporization
of prostate (PVP) is widely applied to treat benign
prostatic hyperplasia (BPH) both in China and abroad,
but it is seldom applied in the clinical practice for
glandular cystitis and no record exists in the literature to
guide its use in patients of glandular cystitis.

Since August 2004, Professor Shan Yuxi et al. (Shan et
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al., 2006) began to use the green light laser for treatment
of benign prostatic hyperplasia in our hospital and
achieved favorable results. Meanwhile, Yang et al. (2008)
treated superficial bladder tumor by using this technology
and also achieved satisfactory curative efficacy. Based on
these results, we tried to use green light laser in the
treatment for glandular cystitis. Since 2004, we have
been trying a novel treatment of glandular cystitis by
means of transurethral photoselective vaporization
technology, which is reported herein.

PATIENTS AND METHODS

The group of patients included a total of 125 (50 males and 75
females) with the age range from 35 to 70 years (42.4 on average)
and the course from 1 to 24 months (6 months on average) from
January 2004 to January 2009 (Table 1). Glandular cystitis was
clinically characterized by urinary irritation (70 patients) and
hematuria (55 patients) with the urine routine showing
WBC++~++++ and RBC++~++++, and it failed to respond to the
anti-infection therapy; gross and microscopic hematuria occurred in
55 patients and superpubic discomfort in 35 patients among
whom 16 patients had been found with bladder masses through B-



Table 1. Baseline characteristics of patients.

Tao et al. 1871

Characteristic Number (Average) Characteristic Number
Patients Male 50 C!assification 125
Female 75 Nipple type 18
Age 35 -70years (42.4y) Edematype 65
Course of disease 1-24 m(6m) Chronic inflammation type 42
Location 125
Clinical symptoms Trigone 80
Urinary irritation 70 Later Wall 30
Hematuria 55 Ureteral orifice 15
Superpubic discomfort 35
Recurrent 20

ultrasound diagnosis, while 20 patients with recurrent symptoms
after transurethral resection of bladder tumor (TUR-BT); 80 patients
had lesions located in the trigone of bladder, 30 in the lateral wall of
the bladder and 15 around the ureteral orifice. As for endocystitis,
18 patients had lesions of nipple type, 65 of edema type and 42 of
chronic inflammation type. All patients were diagnosed with
glandular cystitis through pathological biopsy before or during an
operation excluding bladder carcinoma. This study has been
approved by ethics committee in our hospital and has been
performed in accordance with the ethical standards laid down in the
1964 Declaration of Helsinki.

Operative technique

All patients were placed in the dorsal lithotomy position under spinal
anesthesia, and gentle cystoscopy with a 22-F laser cystoscopy
was undertaken before introducing the laser fibre (Green light laser
system). The green light laser therapy system (American
Laserscope Company) was used with an adjustment of vaporization
power of 30~50W. Sterilized, distilled water was used to rinse the
bladder under the low pressure with the side-glowing optical fiber
inserted into the specific side hole for photovaporization glass with
1to 2 cm out of the glass.

The marker and aiming light on the optical fiber head adjusts the
position of light spots, thus aligning them with the lesion location to
start the laser. The surface of the lesion from its base to the
submucosa is vaporized; for patients with wide and severe lesions,
vaporization reaches deep into the shallow muscular layer and the
bladder mucosa with a distance of 2 cm to the lesion margin, and
the bleeding will cease completely. For patients with lesions around
the ureteral orifice, insert the ureteral catheter or double J tubes,
vaporize the lesions, and remove the ureteral catheter or double J
tubes after 24 h or 1 month of the operation. Then, dilute 20 mg
mitomycin or hydroxycamptothecin (HCPT) to 40 ml, and inject it
under the wound surface fundus and mucosa on the margin of
lesions. Catheterize the patients for bladder irrigation once a week
(Total: eight times), and then once a month (Total: ten times). After
three months of the operation, re-examine the cystoscope (once
every three months) and take biopsies from multiple points
randomly.

Curative criteria

If the symptom disappears, the bladder mucosa becomes smooth
or “Normal” is marked in the biopsy report; this indicates that the
patient is cured completely (Valid); if the symptom disappears

basically with an occasional urinary irritation, the mucosa becomes
normal or inflammatory disease occurs, it indicates that the patient
has recovered adequately (Valid); if the symptom shows no
improvement or reappears after a continuous change, or no
improvement occurs with the cystoscope reexamination and biopsy,
it indicates that the patient is not cured (Invalid).

RESULTS

Green laser surgery was performed on 125 patients with
the procedure taking 15 to 40 min for completion. The
mean operating time was 22 min, with operating time
recorded from the time of cystoscope insertion to urinary
catheter placement. The laser time as recorded by
console, refer to the cumulative time spent with the foot
depressed on the pedal to activate the laser. The average
laser time was 18 min (range 10 to 35 min) (Table 2) and
the mean applied energy was 40 kJ (range 33 to 56 kJ).
The total patients required a fibre to complete the
operation respectively. In this group, none had suffered
from vesical perforation, obturator nerve reflex,
transurethral ureterorenoscopy (TURS) and damaged
ureteral orifice.

The patients were catheterized for 1 to 5 days after the
operation with 18-20Ch Foley catheter and no patient
needed bladder irrigation. Their symptoms should
improve or disappear after the removal of the catheter.
The complication was mild: 3 cases (2.4%) appeared
frequency and urgency but it was better than their
condition before operation. Their symptoms disappeared
after the removal of the double J tubes. No patient
showed discomfort symptoms such as hematuria.
Moreover, it took us 6 to 24 months to follow up 125
cases among whom 117 cases (93.6%) were cured
completely with 6 cases (4.8%) cured adequately and 2
cases (1.6%) with recurrent symptoms because of the
failure in bladder irrigation on a regular procedure. One
hundred and three patients achieved a satisfactory
therapeutic effect and no symptom recurred. However, 2
recurred cases underwent operation with PVP again and
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Table 2. Intra and postoperative data of patients.

Data Number (Average)
Operative time 15 — 40 m(22 m)
Laser time 10 - 35 m(18 m)
Energy consumption 33 - 56 kJ(40 kJ)
Catheterization time 1 -5 days (2.6 days)
Hospitalization time 3 —7 days (4.5 days)

Follow time 6-24m
Complication case 3/125 (2.4%)
Cure rate 123/125 (98.4%)

Recurrence rate 2/125 (1.6%)

no recurrence is found at present.

DISCUSSION

Glandular cystitis is a unique form of inflammation in the
urinary system. Although the etiology of glandular cystitis
remains unknown, a cause has been postulated that
chronic stimulation of the bladder mucosa and chronic
inflammation due to urinary tract infection may lead to the
over productive changes in the mucosal cells and
glandular metaplasia of transitional epithelial cells
(Semins and and Schoenberg 2007). Why and how is it
different from other types of urinary inflammation? At
present, its pathogenesis has not been established.
Previous studies (Ma, 2001; Zhang et al., 1995; Young
and Livac, 1996) have suggested GC may be a mucosal
proliferative lesion and antibiotic treatment is typically
ineffective. The occurrence of GC may be related with
chronic stimulation such as bladder infection, obstruction,
virus (Wu et al., 2005), calculus, some obstetrics and
gynecology factors (Delnay KM et al., 1999) and it has
malignant change tendency and so it is usually deemed
as the precancerous lesion to the bladder cancer
(Lancelin et al., 2005; Hochberg et al., 2001; Pantuck et
al., 2002; Bryan et al., 2003). In view of this, it must be
paid more attention in the clinical field (Pantuck et al.,
1997; Zhou et al., 1997; Liu et al., 2003).

At present, there are various treatment options for
glandular cystitis, including bladder mucosa dissection,
partial cystectomy and bladder irrigation. In recent years,
along with the renovation of surgical methods, innovation
of minimally invasive surgery and endourology as well as
clinical application of various advanced facilities, some
surgical methods are widely used in glandular cystitis,
such as transurethral resection, vaporization resection,
Nd:YAG laser and holmium laser burning of cervix. With a
wavelength of 532 nm, KTP laser is a green light in the
visible portion, it is colloquially called green light laser.
Since KTP laser can be selectively absorbed by
hemoglobin in tissue, it is also called selective light.
Generated by extracorporeal laser and imported to
treated position through special optical fiber, KTP laser

has a vaporization depth of only 0.8 mm and can close
blood vessels instantly. With favorable curative efficacy in
treatment for prostate hyperplasia, it has been widely
applied to minimal invasive treatment of prostate
hyperplasia (Sarica et al., 2005; Sandhu et al., 2004; Te
et al., 2004).

In BPH patients, many studies (Tugcu et al., 2008;
Tasci et al., 2008; Rajbabu et al., 2007; Ruszat R et al.,
2006; Bouchier-Hayes et al., 2010; Skolarikos et al.,
2008) indicated that PVP has been shown in every
comparison so far to be superior to TURP or open
prostatectomy with regard to blood loss, shorter catheter
indwelling time and hospital stay. At present, although
many publications are available reporting on PVP
treatment in patients with BPH, the present study may be
the first to deal solely with patients with glandular cystitis.
The research proved that compared with other
treatments, PVP has the advantages of short operation
time, simple usage, few bleeding, no obturator nerve
reflex, no bladder perforation and no TURS, so it largely
reduces the operation risks for patients with
cardiovascular disease and diabetes and the patients of
oral anticoagulation. In addition, short indwelling urethral
catheterization time, no bladder irrigation and quick
recovery after operation shorten the length of hospital
stay. For patients with a wide range of pathologic
changes, green light laser forms a frozen layer in the
tissue surface while vaporizing, which effectively restricts
tissue bleeding, creates a bloodless environment for
operators, decreases pathologic change residues and
reduces recurrence rate after operation. Besides, due to
its slight degree of tissue penetration and vaporization,
the operated position heals fast and the rate of bladder
irritation symptoms after operation is tremendously
reduced. In the group of patients treated, nobody had
irritation symptom of bladder or secondary bleeding after
the catheter removal.

For diffuse glandular cystitis involving ureteral orifice,
transurethral resection is frequently used now. However,
this method is difficult to learn and has many
complications, including bleeding, damage to the
obturator nerve reflex and bladder perforation. Thus, for
the lesion with wider range, recurrent and invade ureteral
orifice accompanied by unilateral or bilateral hydronephrosis,
the effect of transurethral resection is not very
satisfactory, which limits its application in the treatment of
glandular cystitis (Malek RS et al., 2000). Green light
laser has the features of slight tissue penetration (0.8
mm), reducing heat injury to surrounding tissues and
resection of disease tissues. Additionally, there is minimal
injury to the ureteral orifice, and reduction of vesico-
ureteral reflux and hydronephrosis rate. To avoid ureteral
injury during operation, double J tubes can be indwelled
in advance to resect sick tissues through vaporization
along this catheter, which can effectively prevent ureter
injury and markedly reduce occurrence  of
hydronephrosis. In 15 patients in this group, there was no
ureter injury, positive postoperative recovery and no



reported recurrence during the follow-up period.

The present study has shown that for patients with
glandular cystitis, PVP is very safe, gives excellent relief
from symptoms and provides a new treatment method for
glandular cystitis. As a safe and efficient minimal invasive
treatment, it has simple operation, reduced bleeding,
slight tissue penetration and no perforation. Moreover,
periodic bladder instillation after operation can effectively
prevent pathologic changes and recurrence, restrain
malignant changes and improve life quality.

ACKNOWLEDGEMENTS

We thank Mr. Wang Zhitao and Miss Yu Beiyin for help in
writing this paper specially. We also thank Dr. Zhu Jin and
Dr. Gao Peng for their help in data collection during the
study.

REFERENCES

Bouchier-Hayes DM, Van Appledorn S, Bugeja P, Crowe
H,Challacombe B Costello AJ (2010). A randomization trial of
photoseletive vaporization of the prostate using the 80-W potassium-
titanyl-phosphate laser versus transurethral prostatectomy, with a 1-
year follow-up. BJU Int., 105: 964-969.

Bryan RT, Nicholls JH, Harrison RF, Jankowski JA, Wallace DM
(2003).The roles of beta-catenin signaling in the malignant potential
of cystitis glandularis. Urol. J., 170(5): 1892-1896.

Delnay KM, Stonehill WH, Goldman H, Jukkola AF, Dmochowski RR
(1999). Bladder histological changes associated with chronic
indwelling urinary catheter. J. Urol., 161(4): 1106-1109.

Hochberg DA, Motr AJ Brodehrson MS.(2001). Cystitis glandularis.
Ural. J., 51(1): 112-113.

Lancelin F, Anidjar M, Villette JM, Soliman A, Teillac P, Le Duc A, Fiet
J, Cussenot O (2000). Telomerase activity as a potential marker in
preneoplastic bladder lesions. BJU Int., 85(4): 526-531.

Liu J, Li JM (2003). Diagnosis and Treatment of Cystitis Grandularis.
Clin. Med. Chin., 19(12): 1121-1122.

Ma TX (2001). Science of Modern Urology. Tianjin: Tianjin Science and
Technology Press, 1.

Malek RS, Kuntzman RS, Barrett DM (2000). High-power Potassium-
titanylphosphate laser vaporization prostatectomy. Urology, 163(6):
1703-1733.

Pantuck AJ, Bancilla ED Das KM (2002). Adenocarcinoma of urachus
and bladder expresses antique colonic epithelial epitope: an
immunochistochemical study. Urol. J., 158(5): 1722-1727.

Pantuck AJ, Bancila E, Das KM, Amenta PS, Cummings KB, Marks M,
Weiss RE (1997). Adenocarcinoma of the Urachus and Bladder
Expresses and Unique Colonic Epithelial Epitope:
Animmunohistochemical Study. J. Urol., 153(12): 1722-1727.

Tao et al. 1873

Rajbabu K, Chandrasekara SK, Barber NJ, Waish K, Muir GH (2007).
Photoseletive vaporization of the prostate with the potassium-titanyl-
phosphate laser in men with prostate of >100ml. BJU Int., 100: 593-
598.

Ruszat R, Wyler S, Seifert HH (2006). photoseletive vaporization of the
prostate: subgroup analysis of men with refractory urinary rentention.
Eur. Urol., 50: 1040-1049.

Sandhu JS, Ng C, Vanderbrink BA (2004). High-power Potassium-
titanyl-phosphate Photoselective Laser Vaporization of Prostate for
Treatment of Benign Prostate Hyperplasia in Men with Large
Prostate. Urology, 64(6): 1155-1159.

Sarica K, Alkan E, Lule CI (2005). Photoselective Vaporization of the
Enlarged Prostate with KTP Laser: Long-term Results in 240
Patients. J. Endourl., 19(10): 1199-1202.

Semins MJ, Schoenberg MP (2007). A case of florid cystitis glandularis.
Nat. Clin. Pract. Urol., 4: 341-345.

Shan YX, Xue BX Cui Y (2006). Photoselective Vaporization Treatment
on Benign Prostatic Hyperplasia in the Elderly over 70 Years Old.
Chin. J. Geriatr., 25(11): 821-823.

Skolarikos A, Papachristou C, Athanasiadis G, Chalikopoulos D,
Deliveliotis C Alivizatos G (2008). Eighteen-month results of a
randomized prospective study comparing transurethral photoselective
vaporization with transvesical open enucleation for prostatic
adenomas greater than 80cc. J. Endourol., 22: 2333-2340.

Tasci AL, Tugcu V, Sahin S Zorluoglu F (2008). Photoseletive
vaporization of the prostate versus transurethral resection of the
prostate for the large prostate: a prospective nonrandomized bicenter
trial with 2-year follow-up. J. Endourol., 22: 347-353.

Te AE, Malloy TR Stein BS (2004). Photoselective Vaporization of the
Prostate for the Treatment of Benign Prostate Hyperplasia: 12-month
Results from the First United States Multicenter Prospective Trial. J.
Urol., 172(4pt1): 1404-1408.

Tugcu V, Tasci AL, Sahin S Zorluoglu F (2008). Comparison of
photoseletive vaporization of the prostate and transurethral resection
of the prostate: a prospective nonrandomized bicenter trial with 2-
year follow-up. J. Endourol., 22: 1519-1525.

Wu JW, Chen J, Mo ZN (2005). The study of relationship between
human HPV and glandular cystitis Chin. J. Urol., 22(3): 175-176.

Yang DR, Shan YX, Xue BX (2008). Photoselective Vaporization of
Superficial Bladder Cancer. Chin. J. Endoscopy, 14(1): 17-18+21.

Young RH, Livac EE (1996). Transitional cell carcinomas of the urinary
bladder that may be underdiagnosed. A report of four invasive cases
exemplifying the homology between neoplastic and non-neoplastic
transitional cell lession. Am. J. Surg. Pathol., 20: 1448-1453.

Zhang XL, Wang XX Cao J (1995). Cystitis Glandularis. Chin. J. Urol.,
16(7): 413-414.

Zhou X, Liu CX Mei H (1997). rasP21 Expression and the Biologic
Behavior of Cystitis Glandularis. Chin. J. Urol., 18(12): 727-728.



