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Abstract 

Recent studies have revealed that transurethral resection in one piece (TURBO) has several 

benefits over standard transurethral resection of bladder tumor (TUR-Bt), including a higher 

rate of containing the bladder muscle tissue and single-block resection. Five-aminolevulinic 

acid (5-ALA) was approved for the detection of bladder tumor treated with TUR-Bt. A 71-

year-old male patient who received right nephroureterectomy developed bladder tumor 

recurrence on routine cystoscopy follow-up. We planned TURBO using fluorescent light-

guided cystoscopy with 5-ALA. We herein report a case of bladder tumor successfully treated 

with TURBO using fluorescent light-guided cystoscopy with 5-ALA to detect the tumor surgi-

cal margin. © 2018 The Author(s) 
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Introduction 

Recent studies have shown that transurethral resection in one piece (TURBO) has sev-
eral benefits over standard transurethral resection of bladder tumor (TUR-Bt), including a 
higher rate of containing the bladder muscle tissue and single-block resection [1, 2]. Because 
of its single-block resection characteristic, TURBO requires the establishment of margins 
before tumor resection. Establishing margins has historically depended on the clinician’s 
experience. Tumor margins are easy to detect in most papillary tumors. However, in some 
tumors, such as broad-base tumors, the line of the bladder tumor is difficult to detect. Five-
aminolevulinic acid (5-ALA) was approved for use in December 2017 in Japan for the detec-
tion of bladder tumors treated with TUR-Bt [3]. 

We herein report a case of bladder tumor successfully treated with TURBO using fluo-
rescent light-guided cystoscopy with 5-ALA to detect the tumor surgical margin.  

Case Presentation 

A 71-year-old male patient who received right nephroureterectomy developed bladder 
tumor recurrence on routine cystoscopy follow-up. We planned TURBO using fluorescent 
light-guided cystoscopy with 5-ALA. The patient was administered 5-ALA (ALAGLIO; Chugai 
Pharmaceutical Co., Tokyo, Japan) according to protocol 4 h prior to TURBO. A laser device 
was used (Aladuck LS-DLED; SBI Pharmaceuticals, Tokyo, Japan). Before setting the margins 
for TURBO, we checked the fluorescent lighting of the tumor. The tumor margin was easily 
detected by fluorescence (Fig. 1). TURBO was then performed without any complications. 
The final pathological diagnosis was pathological Ta, and the tumor was resected without a 
positive surgical margin. 

Discussion 

Fluorescent light-guided cystoscopy with 5-ALA has shown good efficacy for TUR-Bt [4]. 
Using photodynamic diagnostic (PDD) cystoscopy has been found to increase the CIS detec-
tion to 91–97% compared with 23–68% with white light [5]. Kata et al. [6] reported that 
PDD using 5-ALA detected CIS in 12 of 13 cases. Hermann et al. [7] showed that PDD de-
creased the amount of residual tumor not only in cases of CIS but also in those of Ta and T1 
bladder carcinoma. 

Urinary bladder cancer is one of the most commonly diagnosed malignancies [8]. Two-
thirds to three-fourths of patients with bladder tumors initially present with non-muscle-
invasive (pTa or pT1) disease that can often be treated with conservative approaches. How-
ever, many patients suffer from recurrence, occasionally with grade and/or stage progres-
sion [9]. For bladder carcinoma, complete resection is important to control the disease and 
avoid recurrence of bladder cancer. 

In the present case, we established the surgical margins using 5-ALA in order to ensure 
complete resection of the tumor. TURBO exposed the muscle tissue layer at the bottom of the 
bladder tumor. TURBO also helped us achieve an accurate pathological diagnosis, as an elec-
tric knife is rarely needed in such cases [1]. 

5-ALA has also proven to be a useful tool for detecting tumors of gastric cancer and glio-
blastoma [10, 11]. 5-ALA is an intrinsic amino acid intimately involved with heme synthesis 
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in nucleated cells. Because cancer cells exhibit changes in enzymatic activity in the heme 
synthetic pathway, the exogenous administration of 5-ALA causes the intracellular accumu-
lation of the heme precursor protoporphyrin IX (PpIX) in cancer cells. Importantly, PpIX 
emits red light upon excitation with 405-nm blue-violet light, whereas 5-ALA is not fluores-
cent [12]. Via these mechanisms, establishing the surgical margins using 5-ALA in the first 
step of TURBO helped achieve accurate resection. 

These findings show that 5-ALA detects surgical margins more accurately than white 
light, resulting in complete surgical resection with the TURBO technique. 

Conclusion 

We herein report a case of bladder tumor successfully treated with TURBO using fluo-
rescent light-guided cystoscopy with 5-ALA to detect the tumor surgical margin. 
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Fig. 1. a White light image of the tumor. b, c Fluorescent light-guided cystoscopy with 5-ALA. d–f The resec-

tion line was determined by fluorescent light-guided cystoscopy. 
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