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Aim: The objective of the present study is
to evaluate the diagnostic accuracy of

 hexylaminolevulinate (HAL) blue light cystoscopy compared
with standard white light cystoscopy (WLC) in daily practice.
Materials and methods: An observational, comparative,
 controlled (within patient) study was carried out at our
Center. 61 consecutive patients with suspected or confirmed
bladder cancer were recruited for the study from January
2008 until January 2015. Patients with suspected bladder
 cancer (positive cytology with negative WLC) or history of
previous high-grade NMIBC or CIS were included in the
study. Biopsies/resection of each positive lesion/suspicious
areas were always taken after the bladder was inspected
under WLC and BLC. Diagnoses of bladder tumor or CIS
were considered as positive results, and the presence of
 normal urothelium in the biopsy specimen as negative result.
Results: 61 BLC were performed. 15/61 (24.5%) with suspect-
ed initial diagnosis of NMIBC and 46/61 (75.5%) with a histo-
ry of high-risk non-muscle invasive bladder cancer (NMIBC).
We performed a total of 173 biopsies/TURBT of suspicious
areas: 129 positive only to the BLC and 44 both positive to
WLC and BLC. 84/173 biopsies/TURBT were positive for
 cancer. All 84 NMIBC were positive to the BLC, while 35/84
were positive to the WLC  with a sensitivity of BLC and WLC
respectively of 100% and 41.7%. Sensitivity of WLC for high-
grade NMIBC and CIS was 34.1% and 39% respectively while
sensitivity of BLC for high-grade NMIBC and CIS was 100%.
The specificity of the WLC was 79.9% compared to 48.5% of
the BLC. The positive predictive value of BLC and WLC were
respectively 48% (95% CI: 0.447-0.523) and 79% (95% CI:
0.856-0.734).
Conclusions: Our data confirm those reported in the litera-
ture: BLC increases the detection rate of NMIBC particularly
in high risk patients (history of CIS or high grade). BLC is a
powerful diagnostic tool in the diagnosis of bladder cancer if
malignancy is suspected (positive urine cytology) and if con-
ventional WLC is negative.
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photoactive porphyrins that are preferentially taken up
by dysplastic cells, which emit red fluorescence after
exposure to blue light (blue-light cystoscopy, BLC)
(1, 2). Blue light TURBT or biopsies has been shown to
reduce the risk of early recurrence compared with WL-
TURBT improving the diagnostic accuracy of conven-
tional cystoscopy for detecting bladder tumors and par-
ticularly carcinoma in situ (CIS) (1). Carcinoma in situ
(CIS) of the urinary bladder is defined as a flat high-
grade noninvasive transitional cell carcinoma (3). CIS is
generally associated with a high risk of tumor progres-
sion. Bladder wash cytology should be positive in over
90% of patients with CIS, whereas conventional white
light cystoscopy (WLC) may fail to detect CIS in up to
50% of cases. A full understanding of the presence and
extent of CIS is crucial to treatment planning and follow-
up, and may lead to improved treatment outcomes.
From a quality of-life point of view it is also important to
diagnose superficial flat lesions that will become evident
in a few months, needing further transurethral resection.
However, according to the 2011 European Association of
Urology (EAU) guidelines, PDD cystoscopy should be
restricted to those patients who are suspected of harbor-
ing a high-grade tumor, particularly CIS, and should not
be used on a regular basis (1). To date, few studies have
presented results of PDD cystoscopy compared with
WLC in daily practice. The objective of the present study
is to evaluate the diagnostic accuracy of HAL hydrochlo-
ride (Hexvix) PDD cystoscopy compared with standard
WLC in daily practice.

MATERIALS AND METHODS
61 consecutive patients with suspected or confirmed
bladder cancer were recruited for the study from January
2008 until January 2015 (Table 1). Patients with sus-
pected bladder cancer (positive cytology with negative
WLC) or history of previous high-grade malignancy or
CIS were included in the study. Exclusion criteria were
gross hematuria, porphyria, known allergy to HAL, preg-
nancy or lactation, and intravesical Bacillus Calmette-
Guerin (BCG) or chemotherapy within 3 months before
HAL instillation. An observational, comparative, con-

DOI: 10.4081/aiua.2017.1.39

INTRODUCTION
White-light cystoscopy (WLC) is the current standard
for bladder cancer diagnosis and follow-up. 5-aminolae-
vulinic acid (5-ALA) or hexylaminolevulinate (HAL) are
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trolled (within patient) study was carried out at our
Center. All the data provided were collected as part of a
routine clinical procedure. In addition, all patients gave
their written informed consent to have their clinical
records included in a dedicated database, and they were
aware that their data, after having been made anony-
mous, would be used for clinical research purposes. The
principles of the Declaration of Helsinki were followed.
HAL hydrochloride (Hexvix®) in phosphate-buffered
saline solution (50 ml of 2.0 mg/ml (8 nM) solution) was
instilled into the bladder via a standard catheter 1 hour
before cystoscopy. The bladder was evacuated and inspect-
ed by white-light cystoscopy. A band filter on the lamp
was then used to supply blue light (wavelength 380-450
nm) for fluorescence cystoscopy. One dedicated and well-
experienced endourologist recorded the presence and
number of positive lesions/suspicious areas compared
with surrounding urothelium detected using white-light
and blue-light cystoscopy. Biopsies/resection of each posi-
tive lesion/suspicious areas were always taken after the
bladder was inspected under white and blue light.
Random biopsies from normal-appearing urothelium were
never taken. All procedures were performed under local or
spinal anesthesia. The safety of HAL was evaluated by clin-
ical examination at HAL instillation, during surgery, and in
the postoperative period until discharge.
All papillary lesions/biopsies were collected and sent
separately for histological analysis. Each biopsy was
reviewed by a dedicated uropathologist blinded to detec-
tion method and patient history. All samples were evalu-
ated and classified as normal urothelium, CIS, or urothe-
lial neoplasia. Tumor stage was assigned according to the
2009 tumor- node-metastasis (TNM) classification (4).
Grading of papillary lesions was assigned using the 1973
World Health Organization (WHO) classification (5).
Diagnoses of bladder tumor or CIS were considered as
positive results, and the presence of normal urothelium
in the biopsy specimen as negative result. Sensitivity,
specificity and positive predictive value for each method
were calculated. We compared the results per biopsy
specimen for WLC and BLC using the McNemar test.
Data was analyzed using SPSS for Windows version 17.0
(SPSS Inc., Chicago, IL, USA).

RESULTS
Analysis of WLC and BLC findings is presented in Table 2.

61 BLC (54 men and 7 women; mean age 77 years) were
performed. 15/61 (24.5%) with suspected initial diagnosis
of NMIBC (positive cytology and negative WLC) and
46/61 (75.5%) with a history of high-risk NMIBC. We
performed a total of 173 biopsies/TURBT of suspicious
areas: 129 positive only to the BLC and 44 both positive
to WLC and BLC. 
84/173 biopsies/TURBT were positive for cancer with the
following histology: 44 CIS, 17 TaG1, 2TaG3, 21 T1G3.
All 84 NMIBC were positive to the BLC, while 35/84 of
them were positive to the WLC with a sensitivity of BLC
and WLC respectively of 100% and 41.7%.
The 49 lesions detected only by the BLC had the follow-
ing histology: 29 CIS, 14 TaG3, 6 T1G3. 
Sensitivity of WLC for high-grade NMIBC and CIS was
34.1% and 39% respectively while sensitivity of BLC for
high-grade NMIBC and CIS was 100%.
The specificity of the WLC was 79.9% compared to
48.5% of the BLC. The positive predictive value of BLC
and WLC were respectively 48% (95% CI 0.447-0.523)
and 79% (95% CI 0.856-0.734).

DISCUSSION
As expected, our findings were consistent with the
reports of previous studies that HAL was more sensitive
for detection of CIS than WLC (1, 6-8). This is important
as the data were consistent between studies performed in
North America and Europe, where this technology has
been approved by regulatory authorities in 27 countries.
HAL also received US Food and Drug Administration
approval in May, 2010.
The ability of HAL to detect both visible and occult CIS
could provide a more accurate, site-directed approach to
the identification of CIS.
BLC detected more CIS lesions than did WLC in patients
with primary cancer. These data showed that the addi-
tion of BLC improved detection of CIS and might have
resulted in a more complete determination of the extent
of CIS. In addition, some patients who appeared normal
by WLC were found to have CIS by BLC only. These data
support an approach utilizing both WLC and BLC in
order to optimize detection of CIS and determine the
extent of CIS. 
In the present study we evaluated the diagnostic accura-
cy of HAL PDD versus WLC for diagnosis of CIS and
bladder tumors in daily practice. The sensitivity of BLC

Table 1. 
Characteristics of the sample.

Number of patients 61
Male/female 54/7
Mean age 77
Suspected CIS 15
History of previous high-risk NMIBC 46
Number of biopsies 173
Positive biopsies to both BLC and WLC 44
Positive biopsies only to BLC 173
Positive biopsies only to WLC 0

Table 2. 
Results.

Positive biopsies 129/173
TaG1 17
TaG3 2
T1G3 21
CIS 44
Sensibility of BLC for CIS 100%
Sensibility of WLC for CIS 39%
Specificity WLC/BLC 80%/48.5%
Predictive positive value BLC/WLC 48%/79%
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biopsies was significantly higher than sensitivity of WLC
technique. 
Fradet et al. compared Hexvix fluorescence cystoscopy
with WLC for detecting CIS in a multicenter study on
298 patients (6). Overall, more CIS were found by
Hexvix than by WLC: of a total of 113 CIS lesions diag-
nosed in 58 patients, 104 (92 %) were detected by HAL
cystoscopy and 77 (68 %) by WLC, thus leading to the
conclusion that BLC can diagnose CIS that may be
missed with WLC (6). 
Similar conclusions were reached by Lerner et al. (7) in a
recently published study using HAL in 551 patients.
Presence of CIS is associated with higher risk of tumor
progression and can significantly change the follow-up
schedule and treatment algorithm toward BCG instilla-
tions instead of farmorubicin if associated with a papil-
lary tumor confined to the mucosa (pTa) or toward cys-
tectomy if its diagnosis is associated with recurrent high-
grade papillary tumor invading the subepithelial connec-
tive tissue (pT1).
There are no data, however, regarding detection of CIS in
extravesical sites using HAL. These sites can be a reser-
voir for CIS and explain, at least in part, the failure of
BCG to completely clear the lower urinary tract of CIS in
some patients. 
This represents an important gap in our detection arma-
mentarium that could possibly be addressed by further
clinical trials of florescence cystoscopy or other novel
imaging systems for detection of CIS in the upper uri-
nary tract and prostatic urethra (9).
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