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nostic and therapeutic method even if, this technique, has
been associated with significant complications (bleeding,
bladder perforation, obturator nerve reflex, and even blad-
der explosion) (3). Another problem is incomplete pri-
mary endoscopic resection with absence of muscle tissue
in the samples and uncertainty of the margins, which often
leads to reprogramming, especially in T1, a second look
TUR after forty days from the first intervention, with an
increase in costs for public health and discomfort for
patients, especially in this period of pandemic not yet fully
resolved (4). We know that TURBT “incising and scattering”
procedure contradicts the basic surgical oncologic princi-
ples of take out the tumor “en bloc” with sure margins of
resection and histopathology evaluation of wall invasion.
Another problem is the possible seeding of exfoliated can-
cer cells (5). Each urologist has his/her own experience in
endoscopic treatment of bladder tumors, which refers, in
particular, to the type of energy used during the surgical
procedure. Monopolar energy in cutting loop is the most
used current for the treatment of NMIBC although it is
correlated with some adverse events including blood loss
or disorder of electrolyte balance for mannitol absorption.
Recently, use of bipolar energy has spread due to reduced
risk of metabolic alterations and improved precision of
resections (6-8). 
In 1984, Food and Drug Administration (FDA) approved
the use of laser in bladder resection. In the last 10 years,
various types of laser energy have been used for the endo-
scopic treatment of bladder cancer, due to their efficient
tissue vaporization and hemostatic effect as well as high
safety (Holmium and Thullium, in particular). 
The use of laser surgery helps in “en bloc” resection and
can provide an intact tissue specimen for a more accurate
pathological evaluation; it also reduce the risk of dissem-
ination of malignant cells (9-11). 
Our study, therefore, aims to verify if diode laser “en-bloc”
surgery of bladder tumors could be able to improve the
diagnostic rate and to reduce the risk of positive margins
and incomplete resection of the bladder base implant of
the neoplasm.
We want also to evaluate safety and reduction of catheter-
ization and hospitalization time.

Introduction: Bladder cancer is one of the
most common tumors among the general

population. The first surgical approach to the tumor is often the
transurethral resection with monopolar or bipolar loop.
Recently, laser energy has become an alternative for resection of
small bladder tumor, because it allows to obtain high quality
samples with the “en bloc” technique. Our study aims to show
the results of endoscopic diode laser treatment of bladder tumor
up to three centimeters in maximum diameter. 
Materials and methods: 189 patients underwent “en bloc” resec-
tion with diode dual length laser (980 nm-1470 nm). Follow up
was over 12 months. Patients age range was from 45 to 75
years. Maximum diameter of the lesions was 3.0 cm. For each
patient, a cold forceps biopsy sample was performed. 
Results: All samples collected presented detrusorial layer.
Pathological exam showed: 28 (14.8%) Ta, G1-G2; 7 (3.7%) T3,
G2-G3; 14 (7.4%) T1, G2-G3 and 140 ( 74.1%) Ta, G2-G3. 
No complications occurred during or after surgery. At a median
follow-up period of  6 months, we had no recurrence in the
 previous site of tumor. In the follow up at 3/6/12 months in 4
cases we had recurrence in different sites of bladder wall.
Conclusions: Laser “en bloc” resection is an effective, feasible,
and safe treatment for bladder tumor. It could be a valid alter-
native to monopolar and bipolar resection in small bladder
 cancer treatment. 
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INTRODUCTION
Bladder cancer is one of the most common tumors of the
genitourinary system. More than 81.000 new cases result-
ing in 17.100 deaths have been estimated in 2022 in the
United States (1). Moreover, bladder cancer confers the
largest financial burden per patient of all types of malig-
nant tumors. This is because of its high recurrence and
progression rate, which requires lifelong monitoring and
repeated treatment (2). Most cases (75%) are non muscle-
invasive bladder cancer (NMIBC), and transurethral resection
of bladder tumor (TURBT) is regarded as the standard diag-
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MATERIALS AND METHODS
From January 2015 to February 2022, 189 patients
underwent “en bloc” resection with the laser. Random cold
forceps biopsy samples were also taken. The total opera-
tion time, pathologic result, and intraoperative and post-
operative complications were recorded. Each patient was
followed up for ≥ 12 month.
Patients age range was from 45 to 75 years, and 20% of
patients were females.
We used a diode dual length laser (980 nm-1470 nm).
The two waves length can be freely mixed. A power of
15/20 watts with a mix of 85% of 980 and 15% of 1470
was used. The conical front emitting laser fiber of 1000
micron was used. We treated bladder tumor of a diameter
up to 3.0 cm of maximum diameter. Maximum number
of lesions was 2. The time of the operation depended on
the size of the neoplasm, from a minimum of 20 min, for
neoplasms smaller than one centimeter up, to 45 min for
neoplasms with a maximum diameter of 3.0 cm

RESULTS
The “en bloc” resection of tumors was successful in all
cases. The resected tumors were intact with detectable
margins and the detrusor muscle architecture was always
available for pathologic evaluation. Definitive pathologi-
cal analysis resulted in: 28 (14.8%) cases of Ta,G1-G2; 7
(3.7%) T2,G2-G3, 14 (7.4%) T1,G2-G3 and 140 (74.1%)
Ta,G2-G3 (Figure 1). No complications occurred during
or after surgery. 
No bladder wall perforation was observed. 

The specimens were extracted from the bladder cavity
from the outer channel of the resectoscope that was used
like e trocar. Morcellator was not used. 
All patients were able to return home the day after opera-
tion without catheter. After patients dismission, we
observed 2 events of late hematuria, resolved with the rec-
ommendation of high hydration. At a median follow-up
period of 6 months, we had no recurrence in the previous
site of tumor. In the follow up at 3/6/12 months the recur-
rence in other sites of bladder was of 28 cases without any
case of progression.

DISCUSSION
The evolution of technology, over the last few years, has
made possible to significantly improve the endoscopic
treatment of bladder tumors, especially for NMIBCs. 
Nowadays, in particular, great attention is given to the use
of lasers for the “en-bloc” treatment of small bladder tumors.
The Holmium and Thulium lasers are of certain efficacy
and safety, despite the limited differences in terms of oper-
ating time compared to monopolar and bipolar energy (12).
On the other hand, improvements have been made in term
of obturator nerve reflex, transient hematuria, postopera-
tive bladder irritation and catheterization and hospitaliza-
tion time (13). Further advantages of “en bloc” resection are
samples of better quality and less residual tumor (14). 
The diode laser has recently been widely used in the treat-
ment of benign prostatic hyperplasia and showing high
efficacy and tolerability (15, 16). The main advantage of
the diode laser is its high hemostatic capacity, which

makes it more effective espe-
cially in patients on antiplatelet
and anticoagulant therapy (17). 
There are currently not many
studies regarding the use of
diode lasers in the treatment of
bladder tumors. Our prelimi-
nary data, therefore, appear to
be of particular interest as they
allow us to observe how this
type of laser can also be safely
used on bladder wall. 
The absence of complications
and the precision of the treat-
ment made it possible to obtain
samples of excellent quality. In
all cases the detrusor layer was
included in the sample (Figure
2), avoiding the patient to per-
form second look TUR. The “en
bloc” resection, if compared
with traditional TURB, allows
the histological evaluation of a
larger and anatomically orient-
ed portion of the bladder wall.
This could increase the detec-
tion of small foci of neoplastic
cells in the sub-urothelial tissue
or in the tonaca muscolaris and
have an impact in the correct
staging of the tumor.

Figure 1. 
A. Low power image of the “en bloc” resection of a pTa urothelial papillary carcinoma low
grade with intense lymphocytic infiltrate of the suburothelial connective tissue. 
The tumor is totally resected and the deep resection margin is on normal tissue. 
B. A case of MIBC diagnosed by “en bloc” surgery. It was possible to highlight, in a precise
way, the depth of invasion of the tumor in the muscular strates of the detrusor 
(pT2 urothelial carcinoma).

Figure 2. 
A. Anatomic operative specimen obtained by “en bloc” removed bladder neoplasia.
B. A detail of the “en bloc” sample showing the deep resection margin on normal tissue (4X).

A. B.

A. B.
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The limit of “en-bloc” method are obviously large tumors, as
they cannot be extracted from the resectoscope without
causing injury to the sample or having to use a morcellator,
which would make the sample not evaluable by the pathol-
ogist. According to our experience, the most common sites
in which the “en bloc” laser surgery of invasive non-muscle
bladder neoplasms becomes unsurpassable is when they
are located close to the ureteral meatus (Figure 3). We usu-
ally use the narrow band imaging (NBI) system to better
define the margins of the neoplasm that are marked before
starting the “en bloc” removal procedure (Figure 4). 
In doing so, we have never had positive margins. 
In these cases, it is possible to remove the neoplasm with-
out having to resect the meatus as often happens with tra-
ditional surgery (Figure 5).
The most difficult site for tumor removal is the posterior
wall. In these cases, an accurate section plane must be
achieved by proceeding lateromedially from both sides
and subsequently, from bottom to top, to completely
eradicate the neoplasm with its implant base. The upper
locations, often difficult for traditional surgery, does not
present any problem for “en bloc” laser surgery. In these
cases, we proceed in a proximal distal direction after hav-
ing identified the right section plane. The neoplasm is
gradually pulled from the wall with its implant base until
it is completely removed by cutting the flap of mucosa
that holds it adhering to the wall. The use of 1000 micron
fiber to move or lift the neoplastic tissue adhering to the
muscular wall is of great help. The muscle fibers are put
in tension and in doing so it becomes easy to proceed
quickly in dissecting the muscular plane (Figure 6).
An important trick to have a bloodless field is to gradual-
ly photo-coagulate the small vessels that are encountered
in the dissection, and which often are identified by trans-
parency, before engraving the tissue.
It should be noted that, based on the reduced thickness
of the bladder wall of the woman, when we implement an
“en bloc” in a female subject, we always operate with a
medium-low bladder filling in order not to thin the blad-
der wall.

CONCLUSIONS
The results of our study have shown that laser “en-bloc”
resection is an effective, feasible, and safe alternative to
monopolar and bipolar loop energy for bladder tumor
resection. It is able to reduce the second-look TURB in

Figure 3. 
Bladder tumor
that laps the
upper border
of the left
ureteral orifice.

Figure 6. 
The tumor with
the muscle
tissue of the
implant base is
above the right
section of the
picture. 
The laser fiber 
is used to
tension the
muscle fibers
and better define
the incision line.

Figure 4. 
The use of NBI
allows us to
better identify
the limits of
the tumor.

Figure 5. 
A. Perfectly spared ureteral orifice with millimeter incision 
of the neoplasm. 
B. Ureteral orifice preserved during urination. 
C The tumor resected by en bloc technique floating inside 
the bladder cavity. 
D. Tumor extracted ready to be sent for histopathological 
examination.

A. B.

C. D.
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case of T1 or for absence of the muscular tissue in the
sample of first resection. It was associated with no com-
plications and allows accurate oncological pathologic
evaluation. It is associated to a reduced hospitalization
and catheterization time. The laser “en bloc” surgery of
NMIBC can be considered, in our preliminary experience,
an evolution of endoscopic surgery of bladder cancer.
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