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Abstract

Objective: This study evaluated the efficacy of hexaminolevulinate fluorescence cystoscopy as a diagnostic tool
for bladder cancer. The study was a case series in the Department of Urology in Hippokratio General Hospital of
Athens between October 2008 and May 2012.

Methods: Fifty patients (43 males and 7 females) who were investigated for hematuria were included in the
study. White light cystoscopy (WLC) was first performed in all patients and after was performed a fluorescence
cystoscopy (BLC-blue light cystoscopy). Biopsies were collected from any suspicious area and resection of the
tumors identified (TUR).Whenever no suspicious areas could be seen, a standard random mapping including 8
biopsies overall was completed.

Results: Patients demographic data and clinical history are presented in Table 1. Two-hundred twenty specimens
were extracted and bladder cancer was diagnosed in 137. There were 17 CIS lesions all diagnosed with BLC
whereas only 11 with WLC. WLC correctly diagnosed 109/140 specimens and the positive and negative predictive
values were 77.9% and 65% respectively. The sensitivity and specificity were 79.6% and 62.6% respectively. BLC
diagnosed 125/169 specimens and the positive and negative predictive values were 73.9% and 76.5% respectively.
The sensitivity of BLC was 91.2% and the specificity 46.9%.

Conclusion: Hexaminolevulinate-guided cystoscopy is a valuable diagnostic method, with considerably improved
accuracy and improvement in diagnosis of non-muscle-invasive bladder cancer and especially CIS.
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Introduction
Bladder cancer is a very common malignancy of the urinary tract in

the Western world, especially in men, three times more than women
[1].

North America and Western Europe have very high incidence rates
of bladder cancer in contrast with Asian countries and Central Africa
where the incidence rates are very low [2,3]. Most (75-85%) bladder
cancers incidences are non–muscle invasive at first diagnosis (pTa,
pT1, carcinoma in situ [CIS]) [4]. In non-muscle-invasive bladder
cancer (NMIBC), approximately 70% of patients present as pTa, 20%
as pT1, and 10% as CIS lesions [1]. Generally, the prognosis of NMIBC
is good, although 30-80% of cases will recur and 1-45% of cases will
progress to muscle invasion within 5 yr [1,5]. Early detection of
bladder cancer is therefore mandatory in order to reduce the mortality
rate. It has been estimated that 10-20% of bladder tumors are
overlooked in conventional WLC [6].

Hexaminolevulinate acid (HAL), an ester derivative of 5-ALA
(ALA-Aminolevulinic acid) bioavailability is better, thus a higher
tissue accumulation of photoactive porphyrins is achieved and this
advantage is added to the diagnostic value of WLC [7]. Clinical trials

of phases 1-3 led to the approval of HAL (Hexvix) for the detection of
bladder cancer in 26 European countries. The aim of our study was to
compare WLC and PDD (photodynamic diagnosis) with HAL in the
diagnosis of bladder tumors.

Materials and Methods
The study was a case series and was conducted between October

2008 and May 2012. Fifty patients (43 men and 7 women) with
primary bladder cancer were included in the study. All patients have
been admitted and investigated for hematuria and/or positive urinary
cytology (Table 1) [8-11]. A standard investigative protocol which
included general clinical examination, blood tests, urine culture,
abdominal ultrasonography, IVP (intravenous pyelography) and
eventually a CT scan was applied in all cases. The study was approved
by the Hospital Ethical Committee and informed consent was obtained
by all patients.

A standard WLC was always performed as a first step of the
evaluation and all suspicious areas were accurately described and
reported on a bladder map. Thereafter, a fluorescence cystoscopy was
accurately performed and any suspicious area was reported on the
same map. Biopsies were collected from any suspicious area either
under blue or white light and resection of the tumors identified (TUR)
[13-16].Whenever no suspicious areas could be seen, a standard
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random mapping including 8 biopsies overall was completed. All
WLCs and BLCs were performed by the same expert urologist (Table
2) [17].

Characteristic Value

No. of patients 50

Age (years) 64.8 ± 8.4

Gender (M/F) 43/7

Smokers ratio 41/50

Urinary cytology

Positive 14

Negative 20

Suspicious 8

Hematouria 39

Table 1: Patients characteristics.

Patients with acute or chronic urinary tract infection, urinary tract
lithiasis, multi-drug allergies as well as patients underwent recent BCG
installation, radiotherapy and multi bladder catheterizations were
excluded [12].

Presence of Ca Absence Total

WLC+

WLC-

BLC+

BLC-

Total

109

28

125

12

137

31

52

44

39

83

140

80

169

51

220

Table 2: WLC and BLC findings and diagnosis.

For BLC, patients received 85mg HAL- Hexvix® bladder instillation
(85 mg dissolved in 50 mL phosphate buffer solution), using a 14Ch
bladder catheter 1 hour prior to cystoscopy [18-22]. The Storz D-light-
C system with a xenon arc lamp as source was used in all cases.

Bladder biopsies were performed in selected cases from bladder
mucosa areas considered suspicious at WLC or BLC as well as from
normal bladder mucosa [23].

Within six hours after TUR all patients included in the study
underwent a postoperative chemotherapy instillation of 50 mg
Epirubicin. All patients received an adjuvant intravescical
immunotherapy with BCG vaccine as all patients had high or
intermediate-risk cancer.

Categorical data were examined by chi-square test, while
continuous variables were evaluated by the t-test. Specificity,
sensitivity, positive predictive value (PPV), and negative predictive
value (NPV) were calculated with the usual mathematical formulas
(Table 3) [24].

Results and Discussion
The study was a case series and was conducted between October

2008 and May 2012. Fifty patients (43 men and 7 women) with

primary bladder cancer were included in the study. All patients have
been admitted and investigated for hematuria and/or positive urinary
cytology [25]. A standard investigative protocol which included
general clinical examination, blood tests, urine culture, abdominal
ultrasonography, IVP (intravenous pyelography) and eventually a CT
scan was applied in all cases. The study was approved by the Hospital
Ethical Committee and informed consent was obtained by all patients.

Patients with acute or chronic urinary tract infection, urinary tract
lithiasis, multi-drug allergies as well as patients underwent recent BCG
installation, radiotherapy and multi bladder catheterizations were
excluded.

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

WLC 79.6 62.6 77.9 65

BLC 91.2 46.9 73.9 76.5

Table 3: Sensitivity, Specificity, PPV and NPV of WLC and BLC
respectively.

A standard WLC was always performed as a first step of the
evaluation and all suspicious areas were accurately described and
reported on a bladder map. Thereafter, a fluorescence cystoscopy was
accurately performed and any suspicious area was reported on the
same map. Biopsies were collected from any suspicious area either
under blue or white light and resection of the tumors identified
(TUR).Whenever no suspicious areas could be seen, a standard
random mapping including 8 biopsies overall was completed. All
WLCs and BLCs were performed by the same expert urologist.

For BLC, patients received 85mg HAL – Hexvix® bladder instillation
(85mg dissolved in 50mL phosphate buffer solution), using a 14Ch
bladder catheter 1 hour prior to cystoscopy. The Storz D-light-C
system with a xenon arc lamp as source was used in all cases.

Bladder biopsies were performed in selected cases from bladder
mucosa areas considered suspicious at WLC or BLC as well as from
normal bladder mucosa.

Within six hours after TUR all patients included in the study
underwent a postoperative chemotherapy instillation of 50 mg
Epirubicin. All patients received an adjuvant intravescical
immunotherapy with BCG vaccine as all patients had high or
intermediate-risk cancer.

Categorical data were examined by chi-square test, while
continuous variables were evaluated by the t-test. Specificity,
sensitivity, positive predictive value (PPV), and negative predictive
value (NPV) were calculated with the usual mathematical formulas.

Conclusion
Hexaminolevulinate-guided cystoscopy is a valuable diagnostic

method, with considerably improved accuracy and improvement in
diagnosis of non-muscle-invasive bladder cancer and especially CIS.

Consent: All patients have given their informed consent for the
study. All signed forms are available on request.

Citation: Papazoglou I, Varkarakis I, Chrisofos M, Panaretou V, Kastriotis I, et al. (2017) Efficacy of Hexaminolevulinate Photodynamic Diagnosis
of Non-Muscle Invasive Bladder Cancer. Med Sur Urol 6: 180. doi:10.4172/2168-9857.1000180

Page 2 of 3

Med Sur Urol, an open access journal
ISSN:2168-9857

Volume 6 • Issue 1 • 1000180



References
1. Zeegers MP, Kellen E, Buntinx F, van den Brandt PA (2004) The

association between smoking, beverage consumption, diet and bladder
cancer: a systematic literature review. World J Urol 21: 392-401.

2. Ferlay J, Bray F, Pisani P, Parkin DM. GLOBOCAN (2002) Cancer
incidence, mortality and prevalence worldwide. IARC Cancer Base No. 5,
version 1.0. International Agency for Research on Cancer.

3. Jemal A, Siegel R, Ward E, Hao Y, Xu J, et al. (2008) Cancer statistics,
2008. CA Cancer J Clin 58: 71-96.

4. Babjuk M, Oosterlinck W, Sylvester R, Kaasinen E, Böhle A, et al. (2008)
EAU guidelines on non-muscle-invasive urothelial carcinoma of the
bladder. Eur Urol 54: 303-314.

5. Kiemeney LA, Witjes JA, Verbeek AL, Heijbroek RP, Debruyne FM (1993)
The clinical epidemiology of superficial bladder cancer. Dutch South-East
Cooperative Urological Group. Br J Cancer 67: 806-812.

6. Jichlinski P, Leisinger HJ (2005) Fluorescence cystoscopy in the
management of bladder cancer: a help for the urologist! Urol Int 74:
97-101.

7. Krieg RC, Fickweiler S, Wolfbeis OS, Knuechel R (2000) Cell-type
specific protoporphyrin IX metabolism in human bladder cancer in vitro.
Photochem Photobiol 72: 226-233.

8. Cheung G, Sahai A, Billia M, Dasgupta P, Khan MS (2013) Recent
advances in the diagnosis and treatment of bladder cancer. BMC Med 11:
13.

9. Stenzl A, Burger M, Fradet Y, Mynderse LA, Soloway MS, et al. (2010)
Hexaminolevulinate guided fluorescence cystoscopy reduces recurrence
in patients with non-muscle invasive bladder cancer. J Urol 184:
1907-1913.

10. Kurth KH, Bouffioux C, Sylvester R, van der Meijden AP, Oosterlinck W,
et al. (2000) Treatment of superficial bladder tumors: achievements and
needs. The EORTC Genitourinary Group. Eur Urol 37 Suppl 3: 1-9.

11. Zaak D, Kriegmair M, Stepp H, Baumgartner R, Oberneder R, et al.
(2001) Endoscopic detection of transitional cell carcinoma with 5-
aminolevulinic acid: results of 1012 fluorescence endoscopies. Urology
57: 690-694.

12. Ku JH, Lerner SP (2012) Strategies to prevent progression of high-risk
bladder cancer at initial diagnosis. Curr Opin Urol 22: 405-414.

13. Lange N, Jichlinski P, Zellweger M, Forrer M, Marti A, et al. (1999)
Photodetection of early human bladder cancer based on the fluorescence

of 5-aminolaevulinic acid hexylester-induced protoporphyrin IX: a pilot
study. Br J Cancer 80: 185-193.

14. Ocham D, Stepp H, Waidelich R (2008) Photodynamic diagnosis in
urology: state-of-the-art. Eur Urol 53: 1138-1150.

15. Palou J, Hernández C, Solsona E, Abascal R, Burgués JP, et al. (2015)
Effectiveness of hexaminolevulinate fluorescence cystoscopy for the
diagnosis of non-muscle-invasive bladder cancer in daily clinical practice:
a Spanish multicentre observational study. BJU Int 116: 37-43.

16. Kausch I, Sommerauer M, Montorsi F, Stenzl A, Jacqmin D, et al. (2010)
Photodynamic diagnosis in non-muscle-invasive bladder cancer: a
systematic review and cumulative analysis of prospective studies. Eur
Urol 57: 595-606.

17. Schmidbauer J, Witjes F, Schmeller N, Donat R, Susani M, et al. (2004)
Improved detection of urothelial carcinoma in situ with
hexaminolevulinate fluorescence cystoscopy. J Urol 171: 135-138.

18. Di Stasi SM, De Carlo F, Pagliarulo V, Masedu F, Verri C, et al. (2015)
Hexaminolevulinate hydrochloride in the detection of nonmuscle
invasive cancer of the bladder. Ther Adv Urol 7: 339-350.

19. Jichlinski P, Guillou L, Karlsen SJ, Malmström PU, Jocham D, et al. (2003)
Hexyl aminolevulinate fluorescence cystoscopy: new diagnostic tool for
photodiagnosis of superficial bladder cancer: a multicenter study. J Urol
170: 226-229.

20. Jocham D, Witjes F, Wagner S, Zeylemaker B, Van Moorselaar J, et al.
(2005) Improved detection and treatment of bladder cancer using
hexaminolevulinate imaging: a prospective, phase III multicenter study. J
Urol 174: 862-826.

21. Geavlete B, MulÅ£escu R, Georgescu D, Jecu M, Geavlete P (2009) HAL
fluorescence cystoscopy and TURB one year of Romanian experience. J
Med Life 2: 185-190.

22. Goh AC, Lerner SP (2009) Application of new technology in bladder
cancer diagnosis and treatment. World J Urol 27: 301-307.

23. Li K, Lin T, Fan X, Duan Y, Huang J (2013) Diagnosis of narrow-band
imaging in non-muscle-invasive bladder cancer: a systematic review and
meta-analysis. Int J Urol 20: 602-609.

24. Lopez-Beltran A, Cheng L, Anderson L, Brausi M, de Matteis A, et al.
(2002) Preneoplastic non-papillary lesions and conditions of the urinary
bladder: an update based on the Ancona international consultation.
Virchows Arch 440: 3-11.

25. Cheng L, Cheville JC, Neumann RM, Bostwick DG (2000) Flat
intraepithelial lesions of the urinary bladder. Cancer 88: 625-631.

 

Citation: Papazoglou I, Varkarakis I, Chrisofos M, Panaretou V, Kastriotis I, et al. (2017) Efficacy of Hexaminolevulinate Photodynamic Diagnosis
of Non-Muscle Invasive Bladder Cancer. Med Sur Urol 6: 180. doi:10.4172/2168-9857.1000180

Page 3 of 3

Med Sur Urol, an open access journal
ISSN:2168-9857

Volume 6 • Issue 1 • 1000180

http://dx.doi.org/10.1007/s00345-003-0382-8
http://dx.doi.org/10.1007/s00345-003-0382-8
http://dx.doi.org/10.1007/s00345-003-0382-8
http://dx.doi.org/10.3322/CA.2007.0010
http://dx.doi.org/10.3322/CA.2007.0010
http://dx.doi.org/10.1016/j.eururo.2008.04.051
http://dx.doi.org/10.1016/j.eururo.2008.04.051
http://dx.doi.org/10.1016/j.eururo.2008.04.051
http://dx.doi.org/10.1159/000083277
http://dx.doi.org/10.1159/000083277
http://dx.doi.org/10.1159/000083277
http://www.sciencedirect.com/science/article/pii/S002253471004070X
http://www.sciencedirect.com/science/article/pii/S002253471004070X
http://www.sciencedirect.com/science/article/pii/S002253471004070X
http://www.sciencedirect.com/science/article/pii/S002253471004070X
http://dx.doi.org/52386
http://dx.doi.org/52386
http://dx.doi.org/52386
http://www.sciencedirect.com/science/article/pii/S0090429500010530
http://www.sciencedirect.com/science/article/pii/S0090429500010530
http://www.sciencedirect.com/science/article/pii/S0090429500010530
http://www.sciencedirect.com/science/article/pii/S0090429500010530
http://dx.doi.org/10.1097/MOU.0b013e328356adff
http://dx.doi.org/10.1097/MOU.0b013e328356adff
http://www.sciencedirect.com/science/article/pii/S0302283807015242
http://www.sciencedirect.com/science/article/pii/S0302283807015242
http://dx.doi.org/10.1111/bju.13020
http://dx.doi.org/10.1111/bju.13020
http://dx.doi.org/10.1111/bju.13020
http://dx.doi.org/10.1111/bju.13020
http://www.sciencedirect.com/science/article/pii/S0302283809012032
http://www.sciencedirect.com/science/article/pii/S0302283809012032
http://www.sciencedirect.com/science/article/pii/S0302283809012032
http://www.sciencedirect.com/science/article/pii/S0302283809012032
http://dx.doi.org/10.1097/01.ju.0000100480.70769.0e
http://dx.doi.org/10.1097/01.ju.0000100480.70769.0e
http://dx.doi.org/10.1097/01.ju.0000100480.70769.0e
http://journals.sagepub.com/doi/abs/10.1177/1756287215603274
http://journals.sagepub.com/doi/abs/10.1177/1756287215603274
http://journals.sagepub.com/doi/abs/10.1177/1756287215603274
http://www.sciencedirect.com/science/article/pii/S0022534705634878
http://www.sciencedirect.com/science/article/pii/S0022534705634878
http://www.sciencedirect.com/science/article/pii/S0022534705634878
http://www.sciencedirect.com/science/article/pii/S0022534705634878
http://www.sciencedirect.com/science/article/pii/S0022534701684301
http://www.sciencedirect.com/science/article/pii/S0022534701684301
http://www.sciencedirect.com/science/article/pii/S0022534701684301
http://www.sciencedirect.com/science/article/pii/S0022534701684301
http://dx.doi.org/10.1007/s00345-009-0387-z
http://dx.doi.org/10.1007/s00345-009-0387-z
http://dx.doi.org/10.1111/j.1442-2042.2012.03211.x
http://dx.doi.org/10.1111/j.1442-2042.2012.03211.x
http://dx.doi.org/10.1111/j.1442-2042.2012.03211.x
http://link.springer.com/article/10.1007%2Fs00428-001-0577-6?LI=true
http://link.springer.com/article/10.1007%2Fs00428-001-0577-6?LI=true
http://link.springer.com/article/10.1007%2Fs00428-001-0577-6?LI=true
http://link.springer.com/article/10.1007%2Fs00428-001-0577-6?LI=true
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0142(20000201)88:3%3C625::AID-CNCR20%3E3.0.CO;2-A/full
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0142(20000201)88:3%3C625::AID-CNCR20%3E3.0.CO;2-A/full

	Contents
	Efficacy of Hexaminolevulinate Photodynamic Diagnosis of Non-Muscle Invasive Bladder Cancer
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion
	References




