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Abstract: The aim of this review was to assess the role of computed tomography (CT) virtual cystoscopy (VC) in 

the diagnosing and evaluating urinary bladder carcinomas lesions. Comprehensive search through most popular 

database; PubMed was performed for all articles on Urinary bladder tumors diagnosis using computed 

tomography (CT) virtual cystoscopy (VC) imaging technique published in English language up to May, 2017. CT-

VC is a lot less invasive, with minimum pain as well as risk for the patients, particularly in that there are no 

requirements for anaesthesia. It can be used to picture the bladder in a number of planes and offers intraluminal 

viewing of the bladder from any type of angle. VC is a viable strategy for use in discovery of bladder sores greater 

than 3 mm. some research studies recognized 77% of sores smaller than 10 mm. determined all the lesions smaller 

sized than 10 mm in their research of 13 patients. These research studies retrospectively evaluated bladder sores 

that had been confirmed on CPE. 
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1. INTRODUCTION 

Urinary bladder carcinoma is the fourth most common tumor of the urinary system in men worldwide 
(1)

. Bladder tumours 

are 4 times more common in men. A classic indication of bladder cancer is painless hematuria. Throughout the initial 

medical diagnosis, 70% of the cases are shallow, whereas in the remaining 30% the neoplasia has gotten into the muscle 
(2)

. One of the most essential issues with urinary bladder tumours is disease reoccurrence. These reoccurrences could be 

due to advanced stages and grades. Tumours, which are limited to the mucosa, have a reoccurrence rate of 50% to 70% 

and a progression rate of 5% to 20% 
(3,4)

. Numerous risk factors have actually been accused as being involved in its 

pathogenesis such as smoking, synthetic nitrogen fertilizers, fragrant amines, pelvic irradiation, a cyclophosphamide, 

chronic cystitis, Schistosomiasis, human papilloma infection, genetic predisposition, and some occupations. The relative 

importance of such risk factors in the pathogenesis of the disease varies in various populations 
(5)

. 

Close monitoring of the patient is required. Conventional cystoscopy is the essential of diagnosis and follow-up of bladder 

neoplasia. Radiological imaging is generally used for the staging and follow-up of bladder tumours 
(6)

. Cross-sectional 

imaging has had little or no function in the definitive diagnosis of patients in whom a bladder lesion is thought. Computed 

tomography (CT) and magnetic resonance imaging (MRI) are used mainly to demonstrate extravesical extension of the 

tumour and far-off metastasis 
(7,8)

. On the other hand, current improvements in CT technology with fast image acquisition 

due to multidetector CT (MDCT) scanners combined with powerful three-dimensional software application have actually 

caused the development of virtual reality imaging 
(9,10)

. The technique has currently been effectively it has actually shown 

to be useful complementary tool for the examination of the whole urinary system 
(10)

. The precision of detecting bladder 

lesions (<1 cm) by computed tomography virtual cystoscopy (CTVC) has been variously reported varying within 60-- 

100% 
(11)

. Even bladder lesions <5 mm have also been reportedly found by some authors using CTVC 
(12,13)

, while others 

have actually discovered the visualization of such lesions to be hard 
(13)

. This innovation is thought about safe for bladder 

cancer follow-up with detection rates similar to traditional cystoscopy. 

The aim of this review was to assess the role of computed tomography (CT) virtual cystoscopy (VC) in the 

diagnosing and evaluating urinary bladder carcinomas lesions. 
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2. METHODOLOGY 

Comprehensive search through most popular database; PubMed was performed for all articles on Urinary bladder tumors 

diagnosis using computed tomography (CT) virtual cystoscopy (VC) imaging technique published in English language up 

to May, 2017. Relevant papers on the working mechanism or clinical performance of the techniques were selected. Search 

strategy of this paper used the search terms “bladder cancer” and “Computed tomography (CT) virtual cystoscopy (VC)”. 

Reference lists of retrieved papers were manually reviewed for additional relevant articles.  

3. RESULTS 

o CT, VC Procedure: 

Just before the CT examination, a Foley catheter (12– 16 F) is positioned and the residual urine is drained 
(13)

. Then, the 

bladder is distended with 300–500 cm3 of room air according to the patient tolerance; it is very important that the bladder 

is well filled to identify any bladder wall thickening (Figure1). Some authors prefer to distend the urinary bladder with 

contrast material as an alternative method 
(14,15)

 (Figure 2). Scanning protocol depends on the available CT equipment, but 

with MDCT an effective slice thickness 3 mm or less and reconstruction interval 3–1 mm, kVp 120, effective mAs 240, 

are advisable 
(16)

. The most commonly used MDCT protocol comprises three phases. Unenhanced scan is acquired in 

supine position, before contrast medium injection, for the virtual endoscopy analysis; but in cases of significant amount of 

residual, it is necessary to acquire the same volume in prone position since the fluid residual could obscure bladder neck 

lesions (Figure 3). Pre-contrast scan can also reveal wall calcifications that may be sometimes associated with transitional 

cell or squamous cell carcinoma 
(17)

.  

 

Figure 1: Coronal and axial images used for scoring bladder distension (A): optimal AP diameter >15 cm whereas satisfactory 

with AP diameter between 10 and 15 cm (B), poor distension with AP diameter 

 

Figure 2: A Contrast material filled bladder and B air filled bladder 
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Figure 3:  Transverse contrast-enhanced CT image in supine position reveals a 3 mm in diameter lesion of the bladder. On 

prone position the lesion is not detectable due to the presence of a large urine residual (B). On the volume-rendered image, 

endoluminal viewing, the lesion appears as a regularly shaped polyp (arrow) (C). Histopathological examination after resection 

during conventional cystoscopy demonstrated the presence of transitional cell carcinoma (D) 

o Evidence supporting this study: 

A number of imaging techniques are available for usage in the discovery of bladder pathology. United States, urogram, 

CT, MRI as well as standard cystoscopy could be used in the bladder disease. Traditional cystoscopy was accepted as a 

gold standard in bladder 
(18)

. There are numerous downsides of the standard cystoscopy. It is usually hard to perform 

appropriately when discovering the former bladder wall or a diverticulum tooth cavity. Primary intradiverticular cancers 

are uncommon, however medical diagnosis is frequently hard with traditional technique 
(19,20,21,22)

. There are some 

contraindications for the standard cystoscopy such as bacteriuria, acute cystitis, urethritis, prostatitis, obstructive prostatic 

hypertrophy, and also stricture or rupture of the urethra. Marked hematuria is one more factor that limits the technical 

success of cystoscopy, thus decreasing its reliability. On the other hand, cystoscopy is carried out in regional or basic 

anesthesia and also it is an invasive and also uncomfortable procedure for patients, and issues such as infections, uretral or 

bladder perforation, scarring, and also stricture of the urethra have actually been observed (Figure 4) 
(23,24,25,26)

. 

Figure 4: CT scan conventional cystoscopy 

After the first report of online cystoscopy in study by Vining et al., there have actually been a lot of research studies on 

the energy of digital cystoscopy of bladder. Urinary bladder is a good organ for online cystoscopy due to its simple 

luminal morphology, reasonably tiny volume, and also absence of uncontrolled peristalsis. Online cystoscopic rendering 

of bladder takes less time to navigate and also does not call for great ability on the component of operator 
(27,28,29)

. 

According to a research study by Kim et al., digital cystoscopy was found above multiplanar reconstruction and source 

CT photos for sore detection on the other hand product loaded bladder 
(30)

. 
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A current meta-analysis of 26 studies done by Qu et al. has actually reported pooled sensitivity and uniqueness of virtual 

cystoscopy to be 93.9% as well as 98.1%, specifically 
(31)

. CTVC is a fairly noninvasive arising device in the diagnostic 

armamentarium of bladder pathology. In 1996, Vining et al. were the initial to report the feasibility of VC in one healthy 

volunteer and 2 patients with biopsy-proven TCC of the bladder 
(32)

. Based upon a variety of records, VC became a 

promising method in obtaining both extravesical and intravesical imaging details, with outcomes comparable to that of 

standard cystoscopy in the discovery of bladder lesions 
(33,34)

. Reduced level of sensitivity rates were reported for lesions 

smaller sized than 1 centimeters, Kim et al. later on upgraded the sensitivity of the approach by utilizing a slice thickness 

of 1.25 mm 
(30)

. MDCT scanners demonstrate benefits such as: the ability to cover extensive structural quantities 

incorporated with the considerably minimized examination time, which is vital for reduction of activity artifacts. Along 

with the above, the considerable decrease of section collimation, have actually entirely reinvented the imaging modern 

technology 
(35)

. VC with MDCT allows a quick and also thorough assessment of the urinary bladder as well as pelvic 

region, with satisfactory results in detecting bladder sores, specifically small-sized exophytic tumors 
(36)

. 

As a minimally intrusive procedure to spot exophytic sores of the bladder mucosa, VC has several advantages over 

traditional cystoscopy. The volumetric imaging data obtained with helical CT is computer system rendered to generate 

three-dimensional images as well as with readily available software program, intraluminal navigating with any kind of 

hollow organ can be feasible. The VC images can also be kept in a data source helping with sore contrast during follow-

up. Furthermore, the dimension of a lesion can be gauged quickly as well as objectively 
(34)

. In addition, discovery of a 

tumor within a diverticulum is possible with the help of software program reconstruction devices also in cases where the 

slim neck of the diverticulum might provide cystoscopy extremely difficult. Patients with an extreme urethral stricture, 

who may be poor candidates for traditional cystoscopy, can safely undergo VC regarding a great catheter can be placed in 

the bladder effectively. The signs may be included kids where cystoscopy is troublesome along with in patients with high 

risk of iatrogenic hemorrhage 
(30,31)

. The usage of transverse images throughout VC enables for assessment of additional 

pelvic pathologies, extravesical metastases, or also clinically positive pelvic lymph nodes 
(30)

. 

o Advantage and accuracy of CT-CV: 

In a very important study 
(37)

 that was conducted from June 2013 to June 2014, 50 patients (46 men, 4 females) with 

background and also examinations suggestive of urothelial cancer, with mean age 62.76 ± 10.45 years, underwent CTVC 

by a radiologist based on procedure as well as ultimately underwent conventional cystoscopy (CPE) the very same day or 

the next day. An overall of 80 tumor sores was discovered in 25 favorable patients in CPE. Solitary tumor was discovered 

in thirteen patients, two lesions were found in two patients, and also greater than two were found in 10 patients. Aside 

from one CIS and also 4 other tumors which were missed on CTVC, all other tumor sores were understood precision with 

regard to placement and also distribution as on CPE 
(37)

. In this study, standard as well as digital cystoscopy were 

comparable in detection of tumor development in urinary system bladder. The tumor dimension ranged from 0.2 cm to 5.0 

centimeters in maximum measurement 
(37)

. Amongst the envisioned 80 tumors, 31 lay at the best lateral wall surface 

(Figures 5), sixteen on left lateral wall surface, twelve at the posterior wall, 10 at the base, 6 at the dome, and 4 sores in 

the diverticulum (Figure 5(c)) as well as one was a situation of Carcinoma in situ (CIS) 
(37)

. The precision of detecting 

bladder lesions (<1 cm) by computed tomography virtual cystoscopy (CTVC) has actually been otherwise reported 

ranging within 60 - 100% 
(37,38,39)

. Also bladder sores <5 mm have actually likewise been reportedly spotted by some 

authors making use of CTVC, while others have actually discovered the visualization of such lesions to be hard 
(39)

. This 

modern technology is taken into consideration safe for bladder cancer follow-up with detection rates similar to 

conventional cystoscopy. 

For the size (depth) of the mass, the here and now research revealed a level of sensitivity of 100% for detecting bladder 

masses, consisting of those of 5 - 10 mm, by CT-VC in all cases, as well as 90% sensitivity for assessing masses of ⩽ 5 

mm. Numerous studies have actually reported various results. Narumi et al. 
(39)

 found the discovery and characterisation 

of masses of <10 mm to be difficult utilizing a 3D screen of helical CT information, while Fenlon et al. 
(40)

 reported that 

all of the bladder masses spotted at CC were visualised at CT-VC, as well as reported that tumors of <10 mm were 

recognized, although this group did not report the number of their masses were <5 mm. In their study, Song et al. 
(41)

 

showed that VC is a practical method for detecting bladder masses of < 5 mm. In their research study, Song et al. 
(41)

 

revealed that VC is a practical method for identifying bladder masses of > 5 mm, but also for lesions of ⩽ 5 mm the 

detection rate was 60 %. Kim et al. 
(42)

 reported an exceptional arrangement in between VC as well as CC, with a high 

sensitivity and also specificity, and their detection rate for sores of <5 mm was 88%. Tsili et al. 
(43)

 found all 30 bladder 

lesions in 24 patients, but that research included only 4 sores of <5 mm, while Constantine et al. 
(44)

 spotted 18 sores on 
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CT-VC, of 20 lesions with a size of ⩽ 5 mm on CC. These various outcomes might be attributed to the various kinds of 

CT scanners made use of, various parameters utilized during the CT evaluations, and also variable levels of experience in 

the analysis of VC 
(43,44)

. The reported staging precision of traditional CT in staging of urinary bladder cancer is as low as 

40 - 60% 
(45)

 Conventional CT cannot distinguish non-muscle intrusive from muscle-invasive bladder cancer, additionally 

could not find tiny perivesical spread of tumor. Detection of macroscopic tumor extension can also be troublesome. 

Perivesical soft-tissue stranding is a nonspecific finding as well as can be as a result of tumor or merely edema 
(46)

. 

 

Figure 5: (a-b) Large right lateral wall growth in a patient presenting with gross painless hematuria on CTVC and CPE, 

respectively. (c) CTVC image of inside the bladder diverticulum showing papillary lesions. (d) Follow-up case of TCC bladder 

with normal findings on CTVC. 

4. CONCLUSION 

CT-VC is a lot less invasive, with minimum pain as well as risk for the patients, particularly in that there are no 

requirements for anaesthesia. It can be used to picture the bladder in a number of planes and offers intraluminal viewing 

of the bladder from any type of angle. VC is a viable strategy for use in discovery of bladder sores greater than 3 mm. 

some research studies recognized 77% of sores smaller than 10 mm. determined all the lesions smaller sized than 10 mm 

in their research of 13 patients. These research studies retrospectively evaluated bladder sores that had been confirmed on 

CPE. 
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