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Paper Alert

A More Thorough Transurethral Resection

Edward M. Messing*
University of Rochester Medical Center, Rochester, NY, USA

The standard initial treatment for urothelial can-
cer and other tumors of the bladder is a complete
transurethral resection (TURBT). This is, of course,
also a diagnostic and staging procedure and the
information gained from both the endoscopic and
histologic examinations have huge prognostic and
management implications. But the hallmark of this
procedure, particularly for non-muscle invading
(NMI) urothelial cancers (UCs) is that all VISIBLE
tumor is resected/ablated. With rare, although notable
exceptions (e.g. too much tumor to safely resect at
one sitting, recognized large bladder perforation early
in the case, obvious deeply invasive cancer that is
unresectable transurethrally, very diffuse suspected
carcinoma-in-situ [CIS]) it is generally considered
inappropriate to leave known tumor unsampled
and untreated. The adverse clinical implications
of doing this, including histological undersampling
(and thus developing incorrect management plans)
and requiring subsequent intravesical chemo or
immunotherapeutic treatments to kill larger clumps
of tumor than is optimal, can range from being unnec-
essarily morbid and costly for patients, to being
catastrophic for them.

However, since even low grade (LG) NMI UC
recurs frequently and rapidly [1], the possibility of
incomplete resection/ablation with a TURBT is very
real, in large part because of incomplete tumor visu-
alization. That this is the case has been demonstrated
in numerous randomized studies that have utilized
the two most frequently tested methods for enhanced
tumor visualization: Photodynamic diagnosis (PDD)
and narrow band imaging [2–6].
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PDD utilizes the fluorescence proper-
ties of a hematoporphyrin derivative, either
5-amminoleuvelenic acid (5-ALA) or hexy-
laminolevulinate (HAL). These are usually instilled
intravesically, are preferentially taken up and retained
by tumors, metabolized to protoporphyrin IX, and
emit red fluorescence when excited by blue light.
White light, of course, also contains blue light but
the red fluorescence is difficulty to detect against the
pinkish background of the bladder when viewed with
the white light. Special equipment requiring cables
and filters to generate the blue light and scopes that
accentuate the red light are required. Additionally,
the instilled hematoporphyrin, Cysview is the agent
approved by the Food and Drug Administration
(FDA) in the United States, must be instilled into
the bladder and retained 60 minutes before the
cystoscopic procedure for optimal visualization.

Narrow band imaging (NBI) filters white light
into two discreet bands in the blue (415 nm) and
green (540 nm) spectra, and accentuates the contrast
seen primarily in blood vessels (mostly because of
hemoglobin) in or just below the epithelium, com-
pared to wide spectrum white light used for routine
endoscopic visualization. It does not require instilla-
tion of an agent into the bladder.

Both modalities can be “turned on” by a switch on
the scopes utilized, so that separate instruments do
not have to be passed, and both have demonstrated
enhanced tumor visualization compared to stan-
dard white light cystoscopy in numerous randomized
prospective studies [2–7]. Two recent publications
have tried to compare these two techniques.

In one, Lee, et al. [7] analyzed available ran-
domized controlled trials of PDD (with 5-ALA or
HAL) or NBI (all vs white light cystoscopy) and
attempted to compare the performance of each in
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terms of tumor detection and recurrence rates. While
initially 41 studies were screened, most were elim-
inated because they had inadequate or no follow-up
for recurrence, or did not describe details about ran-
domization, patient selection criteria or blinding of
outcome information for detection or follow-up. The
authors concluded that recurrence rates for tumors
resected using HAL-based PDD were significantly
higher than for 5-ALA-based PDD, but that neither
form of PDD differed significantly from NBI in terms
of recurrence. All were associated with significantly
lower recurrence rates than white light cystoscopy.
Intriguingly, the six 5-ALA studies analyzed were
published in between 2001 and 2011, the five HAL
studies between 2010 and 2013 and the four NBI stud-
ies between 2012 and 2014. This probably reflects in
part when companies were trying to obtain regulatory
approval; but it should be understood that many of
the 5-ALA studies could not be completely compared
with studies conducted with HAL because of changes
that occurred with histologic grading classification
of NMI urothelial cancers in 2004 [8]. Moreover,
morbidities of treatments, particularly with the two
PDD agents, were not discussed. Neither were false
positive detections, a known problem with all three
techniques. Finally, the study that gained approval
for HAL in the United States, [4] was not included.
While it may have been one of the studies eliminated
from review, it’s failure to be included is puzzling.

Importantly, while all methods were associated
with a considerable reduction in recurrence rates
compared to white light cystoscopy, none of the 10
studies which reported it, found significant improve-
ment in reducing subsequent progression to stage
T2. This is not only because progression rates were
low in most studies, but also because most patients
with tumors at high-risk for progression (e.g. high
grade, stage T1, CIS) were treated with intravesical
Bacillus Calmette Guerin (BCG) after TURBT. These
factors had been brought up in an editorial by Herr
[9] commenting on an article reporting higher detec-
tion rates of CIS using PDD than with white light
cystoscopy [10].

In the second article, Drejer, et al. [11] reports
a prospective study carried out in 4 institutions in
Denmark and Norway, in which 171 patients with
suspected NMI UC were each examined with white
light, NBI and HAL PDD cystoscopy. While the
authors stated that patients were at high risk for hav-
ing CIS and in the 171 patients almost 80% had
at least one biopsy performed because of suspicion
of CIS, CIS only was diagnosed in 13 patients and

flat dysplasia in another 10. Moreover, over 50%
of patients were undergoing TURBT/biopsy of their
first lesion suspicious for bladder cancer. The authors
reported sensitivities of 95.7% for both NBI and
PDD, but only 65.2% for white light cystoscopy in
diagnosing patients with UC. For each biopsy taken,
the sensitivities for NBI and PDD were 72.7% and
78.2% for diagnosing CIS or flat dysplasia. White
light cystoscopy had a 52.7% sensitivity on a per
biopsy basis. This study did not report patient out-
comes and it is presumed that most patients received
BCG if they had high grade UC or CIS identified.

While this paper purported to compare the three
modalities, since they were performed in the same
order on every patient, it is very possible that urolo-
gists looked extremely intensely at the areas deemed
suspicious looking on NBI when they examined the
bladder using PDD. This would tend to make detec-
tion rates more similar with the two techniques than
they otherwise might have been. Additionally, since
the blue light component used in NBI shines light
at the same wave length (415 nm) as in blue light
cystoscopy, and since all patients had HAL instilled
for one hour before any cystoscopic examination was
performed, it is possible that the NBI appearance
was more dramatic than it would normally (without
HAL instillation) have been, because of accumula-
tion of porphyrins in the microvasculature of tumors.
Because of these factors, as well as the rather low
overall incidence of CIS, (13% rather than the 30%
assumed in the original power calculations), it is hard
to be certain of the comparable sensitivities of NBI
and PDD reported by the authors. While the possi-
bility of the second modality biasing the findings of
the third, could have been corrected by alternating the
sequence of modalities used through randomization,
[12] the possibility that HAL instillation improved
the detection rate for NBI would not have been cor-
rected. Only a prospective study of sufficient power
in which patients who had NBI performed were ran-
domized to receive a prior instillation of HAL or a
placebo could correct for this bias.

That said, there is overwhelming evidence that
both PDD and NBI perform significantly better than
white light cystoscopy in detecting both papillary
and flat NMI UC, and especially for LG papillary
lesions where the confounding influence of intraves-
ical immuno- or chemotherapy is eliminated. They
reduce the rate of tumor recurrence. However, nei-
ther technique is used very often in our country.
The expensive equipment not suitable for other uses,
the high false positive rates of these modalities,
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the learning curve needed to become experienced
with either, the inconvenience, expense, and discom-
fort (to patients) associated with pre-TURBT drug
instillation (for PDD), and the additional time and
complexity of the actual procedure with either modal-
ity, have all conspired to limit their use. Perhaps an
easier-to-use method without employing long preop-
erative dwell times will become available – and allow
us to do the most thorough TURBT we can.
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