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Transurethral Needle Electrode Resection of Bladder Tumor:
A Technique Obtaining En Bloc Resection and Obviating
Obturator Nerve Stimulation
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Abstract

Background: Transurethral resection of bladder tumor (TURBT) is
the current gold standard for treatment of non-muscle-invasive blad-
der cancer. However, obturator nerve reflex (ONR) remains as a threat
during treating lateral wall tumors. The present study aimed to de-
scribe a simple and reliable method which provides en bloc resection
without ONR.

Methods: Forty-six patients planned for TURBT with superficial
bladder carcinoma nested in lateral bladder wall received transure-
thral needle electrode resection of bladder tumor (TUNER-BT) un-
der epidural anesthesia without obturator nerve block. Intraoperative
and postoperative complications were observed. The resected tissues
were examined by a pathologist who recorded grade, invasion of the
muscularis propria and the presence of muscular invasion.

Results: Tumors were multiple in 11 (24%) patients and single in 35
(76%) patients. Mean tumor size was 1.79 £ 0.43 cm with a mean
resection time of 10.8 + 4.8 minutes. None of the 46 patients devel-
oped obturator jerks or perforation. Precise histological evaluation
was achieved in all cases: 32.5% pTa, 56.4% pT1, and 11.1% pT2.

Conclusions: The needle electrode can be used safely and conveni-
ently during transurethral electroresection of bladder tumors located
in the lateral bladder wall. This technique is easy to perform and al-
lows en bloc resection of tumors. The ONR privilege makes TUNER-
BT a preferable option when treating tumors located in lateral bladder
wall.
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Introduction

Bladder cancer is the fourth most frequently diagnosed malig-
nancy in males and the 12th most common malignancy in fe-
males [1]. Transurethral resection of bladder tumor (TURBT)
remains the mainstay of diagnosis and initial treatment of blad-
der neoplasms. TURBT is performed conventionally with an
electrocautery loop. The piecemeal resection specimens are
inappropriate for tumor pathological evaluation because of
poor anatomic orientation and evaluation of the pathological
depth is not necessarily accurate. Also, tumor cells are scat-
tered as the tumor is fragmented so that the possibility of im-
plantation cannot be excluded. Several authors have reported
on new technique for transurethral en bloc resection of bladder
tumors, but little has been clarified regarding the quality of
the obtained specimens as well as the obturator nerve reflex
(ONR) during resection [2-5].

Rodriguez and colleagues demonstrated that the lateral
wall harbors 46.8% of all bladder tumors [6]. ONR remains
as a landmine during treating tumors nested in lateral blad-
der walls. Adductor muscle spasm is reported to occur in 55.3-
100% of resections of lateral wall bladder tumors [6-8]. Blad-
der perforation, difficultly manageable bleeding, incomplete
resection of tumor, and hazard of extravesical spread of tumor
are major risks of this reflex [9]. Most reports favored obtura-
tor nerve block (ONB) as a safe procedure to prevent obturator
jerks with various success rates [10-12]. Successful ONB per-
formed in addition to spinal anesthesia in TURBT procedures
for tumors involving the lateral wall can prolong time to re-
currence and lengthen the disease-free survival [13]. However,
there are also reports in the literature of complications related
to ONB such as serious bleeding, seizures, disturbed vision,
paralysis, nerve damage, and insufficient ONB [14, 15].

These inherent faults in TURBT imposed the need for
new alternatives. The present study aimed to describe a simple
yet reliable transurethral needle electrode resection of bladder
tumor (TUNER-BT), which achieves en bloc resection while
obviating obturator nerve stimulation.

Methods

The study included 46 patients planned for TURBT with non-
muscle-invasive bladder carcinoma located in the lateral blad-

www.wjnu.elmerpress.com

232 This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited



Yang et al

World | Nephrol Urol. 2015;4(3):232-236

Figure 1. The needle tip was inserted into the muscle layer and the
muscle bundles were stretched away from the lateral bladder wall.

der wall. Mean patient age was 61.5 + 13.2 years, with 27 males
and 19 females. Those who have tumors > 2.5 cm in diameter
were excluded from analysis. All patients gave their written
informed consent for the procedure. The study protocol was
reviewed and approved by the Institutional Review Boards of
Chinese PLA General Hospital. CT and cystoscopy were per-
formed to diagnose bladder cancer and evaluate the preopera-
tively clinical stage. Intravenous urography was performed to
exclude upper urinary tract tumors. The study was performed
using a 26-F Karl Storz® continuous flow resectoscope (Karl
Storz GmbH & Co. KG, Tuttlingen, Germany) with 12° lens.
Bipolar resection was performed using the Plasma Kinetic Su-
per Pulse Generator with a needle electrode (WA22355A). The
power level was set as recommended by the manufacturer, de-
livering 160 W in cutting mode and 80 W in coagulation mode.
Saline water was used as the operative rinse solution.

Senior consultant urologist with experience of TURBT
performed all the resections under subdural anesthesia. No
ONB was used. Patients were placed in the lithotomy posi-
tion. The procedures started with a comprehensive cystoscopy,
determining the presence, size, and location of all existing tu-
mors. After electrocautery of the bladder mucosa 1 cm away
from the tumor base by coagulation current, the needle tip was
then inserted into the muscle layer and the muscle bundles
were stretched away from the lateral bladder wall, followed
by cutting with the electroresection current (Fig. 1). Then the
tumor as well as its base was dissected bluntly with the needle.
When there was a fibrous zone that could not be separated, it
was incised. The intact tumor specimen as well as its basal
layer was retrieved through the resectoscope sheath with the
needle electrode and sent for pathological examination.

At the end of the procedure, a 20-F three-way Foley cath-
eter was retained. Postoperative bladder irrigation was not
performed unless hematuria occurred. Catheter will be re-
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Figure 2. Resected specimen. Muscle layer is observed in beneath
tumor base. H&E, x 1.25.

moved in 2 days after no gross hematuria. For every patient,
parameters such as tumor number, size, location, tumor resec-
tion time, obturator jerks, perforation, and catheterization time
were recorded. A pathologist evaluated the resected tissues for
tumor grade and stage. The 2009 TNM classification was used
for histopathologic examination [16]. Intravesical chemother-
apy with 50 mg/50 mL epirubicin was applied weekly for 8
weeks after operation, followed by monthly maintenance to
12 months. All patients are followed with cystoscopy and ul-
trasonography at 3-month intervals. All complications within
90 days of surgery were recorded and graded according to an
established five-grade Clavien classification [17].

Results

Since 2013 we have performed this technique on 56 lesions in
46 patients. Mean tumor diameter was 1.79 = 0.43 cm (range,
1.0 - 2.5 cm). Tumors were multiple in 11 (24%) patients and
single in 35 (76%) patients, with 24 (42.9%) on the left lateral
wall, and 32 (57.1%) on the right lateral wall. Mean resection
time was 10.8 + 4.8 min (range, 3 - 19 min) for one tumor.
No patients experienced ONR intraoperatively. Significant co-
morbidities such as bladder wall perforation, TUR syndrome,
and severe postoperative bleeding did not occur. Mean cath-
eterization time was 22.5 + 6.5 h (range, 8 - 36 h) and only six
patients required transient bladder irrigation after operation.
Complete resection was achieved in all patients. Histo-
pathologic evaluation demonstrated that muscle lamina was
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Figure 3. Scar healing of the tumor bed. (a) Postoperative wound bed. (b) Scar at 3-month follow-up.

identified in all cases. There was a clear margin of lamina pro-
pria and muscularis propria beneath the tumor base (Fig. 2).
The pathologic examination identified 46 patients with tran-
sitional cell carcinoma (32.5% pTa, 56.4% pT1, and 11.1%
pT2 cases in the series). Cystoscopy 3 months postoperatively
showed scar healing of the operative wound (Fig. 3). Five cas-
es experienced intravesical recurrence but none occurred at the
resection site during a mean (range) follow-up of 13.6 (6 - 20)
months. No patients had grade 2 or higher events according to
the Clavien classification.

Discussion

TURBT is the current gold standard for treatment of non-mus-
cle-invasive bladder cancer. Traditional TURBT, which is per-
formed conventionally with an electrocautery loop, has been in
practice for many years. A myriad of issues continue to plague
TURBT such as incomplete resection, fragmented specimen
invalid for precise pathological diagnosis, bladder perforation
or bleeding due to ONR.

In the present study, a needle electrode replacing the con-
ventional loop electrode during transurethral electroresection
has greatly facilitated the operation. One advantage of TUNER-
BT is the excellent visibility during the procedure. Bleeding is
most commonly encountered during TURBT. Conventional
transurethral resection often starts from the tumor crown, and
tumor vessels rooting from the base may be cut repeatedly at
different levels. For a relatively large papilloma, the bleeding
point may be concealed by the stalk of the tumor, making co-
agulation difficult and markedly decreasing the visualization.
TUNER-BT starts from the bottom of the base and the feeding
vessels were cauterized at an early stage, greatly reducing the
subsequent bleeding during surgery. Most surgical procedures
can be completed in a bloodless field. When there was bleed-
ing at the wound surface, it was cauterized by the needle tip
and coagulation of the bleeding point in healthy tissue can be
accomplished easily. Therefore, in most patients no bladder ir-
rigation was required postoperatively and a urinary catheter
remained indwelling for no more than 1 day. In addition, the
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carbonization effect of needle electrode is minimal. Excellent
visualization during TUNER-BT allows controlled resection,
enabling the surgeon to differentiate the tumoral tissue from
the healthy muscular fibers of the bladder wall.

Considering the fact that most patients were undergo-
ing a primary surgery, the correct tumor staging was of the
utmost importance. Traditional TURBT relies on in situ tu-
mor fragmentation for tumor removal and specimen retrieval.
This practice violates the basic oncological tenet of en bloc
resection, promoting tumor cell dispersal and jeopardizing the
pathological integrity of the specimen [18]. TURBT remains
a surgery in which the end point is the presence of muscle
but complete resection is not always achieved. The muscula-
ris propria was absent in up to 40-51% of cases according to
literature [19, 20]. The absence of muscles was a significant
predictor of clinical understaging and might mislead the thera-
peutic decision [21].

In the present series, TUNER-BT provides intact speci-
mens containing detrusor muscle. We could reliably estimate
the distance between the invasive front and the resection mar-
gin, which was helpful for precise pathological staging and
follow-up treatment. Also, even large tumors are more likely
to be resected en bloc with TUNER-BT, although removal of
the resected tumors from the bladder is still expected to be
difficult. This problem is intrinsic to transurethral surgery and
is considered avoidable. The tumor can be cut into pieces that
would pass through the urethra. However, in this series, we
select tumors < 2.5 cm in diameter.

The risk of residual tumor after TURBT of Ta-T1 lesions
ranges from 4% to 76% [19, 22, 23]. To determine whether the
tumor was removed completely, taking of biopsy specimens
from the tumor bed should be routinely performed after resec-
tion. On the other hand, single small tumors are prone to vapor-
ization during TURBT, especially in holmium laser TURBT,
which results in insufficient specimens for postoperative patho-
logic diagnosis. So preoperative biopsies should be routinely
performed to prevent the insufficient availability of postopera-
tive specimens. With the present method, the presence of detru-
sor muscle in 100% cases would not only provide adequacy of
the TURBT but also reduce the need for second-look TURBT.
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An additional biopsy from the tumor base is also not necessary.
One of the most serious and frequently encountered com-
plications during conventional TURBT is ONR, especially for
tumors involving the lateral bladder wall [24]. ONR results
in sudden spasm of the adductor muscles of the thigh, which
may lead to a penal of severe complications such as partial
or complete bladder perforation, bleeding, extravesical spread
of tumor, and pelvic organ injury [25-28]. Spinal anesthesia
does not prevent unintended stimulation of the obturator nerve
when electroresection is performed. Although there are reports
that occurrence of adductor contractions with bipolar TURBT
is lower compared to monopolar TURBT [29], Venkatramani
reported that bipolar TURBT was not superior to monopolar
resection with respect to obturator jerk, bladder perforation and
hemostasis [30]. The incidence of obturator jerk was 49.2% in
the monopolar arm and 60% in the bipolar arm in their report.
In our study, none of the patients with bladder tumors nested
in the lateral wall experienced ONR or bladder perforation.
The ONR privilege of TUNER-BT can be ascribed to the pro-
longed distance from the obturator nerve by drawing muscle
bundles away from the bladder wall. Moreover, the slim tip
of the needle electrode brought less stimulation of the obtura-
tor nerve compared with traditional electrocautery loop. Blunt
stripping of the tumor base from lateral bladder wall without
eletrostimulation also contributes to this ONR privilege.

In conclusion, TUNER-BT is a novel technique in tran-
surethral resection with multiple advantages such as the ab-
sence of ONR, minimum intraoperative bleeding, and en bloc
resection. The ONR privilege will free the urologists from the
fear of obturator jerk. The en bloc specimen gives pathologists
the opportunity for correct staging. Though our initial expe-
rience of TUNER-BT is limited, the results are encouraging
and TUNER-BT seems to represent a promising endoscopic
treatment for non-muscle-invasive bladder tumor. Since our
median follow-up of 13.6 months was too short, longer fol-
low-up periods and further prospective studies will be required
to establish the long-term advantages and general viability of
TUNER-BT as a therapeutic approach in bladder cancer.
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