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Abstract 
Introduction: The ureteropelvic junction obstruction is a rare congenital 
malformation of the upper urinary tract. We report its management and 
outcome at Senegal’s main pediatric surgical department. Patients and Me-
thods: We conducted a descriptive review of all patients managed in our pe-
diatric surgical department at Albert Royer National Children’s Hospital 
Centre from January 1st, 2013 to December 31st, 2017. Results: Thirty patients 
were included in our study. The mean age was three years. Males were more 
affected (sex ratio of 2.75). The prenatal diagnosis was made in 23% of cases 
using prenatal ultrasonography. An abdominal mass was the circumstance of 
discovery in 36% of cases, and lumbar contact and renal sloshing were found 
in 66% of cases. There was no renal function impairment in 93% of cases. 
Urinary tract infection occurred in 50% of cases. Ultrasonography (100%) 
and urinary computed tomography (56%) were used to diagnose. A tempo-
rary nephrostomy was performed in 23% of cases, and as definitive treatment, 
an open Anderson-Hynes procedure was performed in 96% as a nephrectomy 
was made in a patient. Early postoperative complications were encountered in 
56% of cases: urinary tract infection (36%), surgical site infection and anas-
tomotic stenosis (6% both), and urinoma and textiloma (both in 3%). A pa-
tient died from sepsis. After a mean follow-up of 12 months, no additional 
complication was reported. Conclusion: Ureteropelvic junction obstruction 
was frequently diagnosed late, and its management carried unneglectable mor-
bidity in our environment. A laparoscopic approach would be a solution to im-
prove its outcome.  
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1. Introduction 

The ureteropelvic junction obstruction (UPJO) is the most frequent congenital 
malformation of the upper urinary tract (UUT) [1]. Its incidence during normal 
pregnancy ranges from 4.5% to 7% in Europe [2]. In Africa, antenatal diagnosis 
is rare, so no prenatal incidence is reported, and population-based studies lack, 
so its in-hospital frequency was estimated to be 6.3 cases per year [3]. Its diagno-
sis is increasingly made in the prenatal period thanks to prenatal ultrasonogra-
phy (US) [4]. In the postnatal period, the circumstances of discovery are varia-
ble, but usually present as an abdominal mass. Ultrasonography (the first-line 
investigation), urinary tract computed tomography (CT) and renal scintigraphy 
are currently the investigations of choice [5]. The gold standard of UPJO treat-
ment depends on degree of obstruction and function of the affected renal paren-
chyma, and includes conservative management, pyeloplasty or nephrectomy. 
Pyeloplasty is performed according to the principle proposed by Anderson 
Hynes and Kuss, which allows the removal of the affected portion of the urete-
ropelvic junction, and better urinary drainage from the pelvis to the proximal 
ureter [6] [7].  

This work aimed to evaluate the management of UPJO in our pediatric sur-
gery department.  

2. Patients and Methods 

We conducted a descriptive study review in our pediatric surgery department, at 
Albert Royer National Children’s Hospital Centre, the main of Senegal, serving 
all 14 regions of Senegal and its neighboring countries such as Gambia, Guinea, 
and Mauritania. Diagnosis of UPJO was considered based on ultrasonography 
with pelvic anteroposterior diameter superior to 10 mm. From 2015, urinary CT 
was also introduced in the diagnosis protocol since it became available and af-
fordable for patients. It was used to confirm findings of renal US. We included 
all patients managed for UPJO in our department over five years (from January 
1st, 2013 to December 31st, 2017). The data was collected on a pre-established 
survey form. The parameters were studied: patient’s age and sex, the existence of 
prenatal ultrasound, clinical aspects, biology, imaging (kind of imaging and its 
results), treatment (temporary and definitive), and outcomes. The data were en-
coded on an Excel spreadsheet (Microsoft Office 2010TM) and analyzed with 
EpiInfo 7.2TM. The quantitative data were presented as frequencies. Our study 
received authorization from our Institutional Ethics Committee. 

3. Results 

During the study period, 30 cases of UPJO were collected, i.e., six cases per year. 
The mean age was three years, with extremes of 12 days and 13 years. Our series 
had 22 (73.3%) males and eight (26.7%) females, i.e., a sex ratio of 2.75. 

The prenatal diagnosis was made in seven cases (23.3%) thanks to the prenatal 
US. An abdominal mass dominated the circumstances of discovery in 12 cases 
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(40%). The physical examination revealed a lumbar mass in five cases (16.7%), 
flank tenderness in five cases (16.7%), lumbar contact, and renal sloshing in 20 
cases (66.7%). Renal function was normal in 28 cases (93.3%) and impaired in 
two cases (6.7%). Fifteen patients had a urinary tract infection (UTI), and the 
most commonly identified pathogens were Escherichia coli (four cases, 13.3%) 
and Klebsiella pneumoniae in (three cases, 10%). Ultrasonography of the urinary 
tract was performed in all our patients and allowed to evoke the diagnosis in all 
cases. In some patients, additional investigations (Table 1) included urinary CT, 
retrograde urethrocystography, intravenous urography, and renal scintigraphy, 
which noted a nonfunctional left kidney in a single patient. 

All of our patients underwent surgical treatment. A temporary nephrostomy 
was performed in seven cases (23.3%). An open approach via homolateral ante-
rolateral muscle splitting incision was performed in 26 cases (86.7%) and a ho-
molateral anterior transperitoneal incision in four cases (13.3%). Ander-
son-Hynes procedure was performed in 29 cases (96.7%) and nephrectomy in a 
patient due to a nonfunctional left kidney, confirmed by renal scintigraphy. 
Trans-anastomotic tube was left in place in all our patients, including 14 (46.7%) 
by a double J probe, 14 (46.7%) by a transparenchymal probe and in one (3.3%) 
by a blue stent. All patients underwent drainage of the renal compartment. 

The postoperative course was unremarkable in 13 patients (43.3%), and com-
plications occurred in 17 patients (56.6%), as detailed in Table 2. The mean LOS 
was 9.1 days. One case of death was registered due to sepsis complicating  
 
Table 1. Complementary investigations. 

Investigation Number Percentage 

Urinary CT 17 56.7 

Retrograde urethrocystography 10 33.3 

Intravenous urography 4 13.3 

Renal scintigraphy 2 6.7 

 
Table 2. Postoperative curse of patients. 

Postoperative curse Number Percentage 

Unremarkable 13 43.3 

Complications 17 56.6 

Urinary tract infection 11 36.7 

Surgical site infection 2 6.7 

Anastomotic stenosis 2 6.7 

Urinoma 1 3.3 

Textiloma 1 3.3 

Mortality 1 3.3 
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postoperative urinary tract infection (UTI). After a mean follow-up of 12 
months (from 23 days to three years), no recurrence nor additional complication 
were noted. 

4. Discussion 

Ureteropelvic junction obstruction is the most frequent congenital malformation 
of the upper urinary tract. Its incidence is variable in the literature. We recorded 
6 cases per year, similar to data of other African authors in Ivory Coast and Tu-
nisia, ranging from 5.88 to 6.3 cases per year [3] [8]. However, this is lower than 
the results of a French study, finding 9.6 cases per year [9]. This difference can 
be explained by the fact that, in our context, some children are managed in adult 
urology departments. 

The mean age of our patients was three years, which is comparable to most of 
the data in the literature, the majority of which make the diagnosis before the 
age of 6 years [3] [9] [10]. As in our series, most authors reported a male predo-
minance [3] [8] [9] [11]. 

The diagnosis of UPJO is increasingly made in the prenatal period thanks to 
prenatal ultrasonography. We reported 23.3% of prenatal diagnoses, which is 
comparable to some African studies [3] but much lower than most European 
studies [9] [12] [13]. This low percentage could be explained, on the one hand, 
by the lack of radiologists specializing in pediatric urological pathology. On the 
other hand, unmonitored pregnancies, most prenatal ultrasounds are performed 
by midwives. 

Postnatally, the revealing symptomatology is variable in the literature. The 
main symptom, according to most authors, is abdominal pain and UTI [11] [12] 
[14] [15]. This was not the case in our series and that of another African author 
where the main revealing symptom was an abdominal mass in 28.6% of cases 
[3]. The clinical examination of a child presenting with UPJO gives widely varied 
results, which depend on the degree of the obstruction and the child’s age. All 
our patients benefited from the creatinine dosage, and two of them had impaired 
renal function, i.e., in 6.6% of cases. This result is comparable to the data of 
some series [10] [16], but lower compared to the series of another African study 
which recorded 22.9% of patients with impaired renal function [3]. 

In our series, UTIs were encountered in 50% of cases, similar to results of 
other authors who reported UTIs in 60% of cases [17], but other authors re-
ported a much lower frequency of UTI, found in 6% of patients [16]. 

In our series, urinary tract US was performed in all patients and urinary CT in 
17 patients. Urinary US and CT were the key investigations in our series, whe-
reas, in a resource-constrained setting, urinary US and IVU were more used 
[18]. This difference can be explained by the fact that IVU is being abandoned in 
our practice. Scintigraphy was performed in only two cases (6.6%) in our series, 
which is low compared to the majority of series in the literature [9] [11]. Retro-
grade uretrocystography (RUC) is strongly recommended in the literature [12]. 
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It makes it possible to highlight associated vesicoureteric reflux (VUR) and to 
consider antibiotic prophylaxis [19]. It was realized in 33.33% of our study cases 
and was normal in all cases. 

Treatment for PSU ranges from expectant monitoring to surgery. Monitoring 
is indicated for prenatal diagnosis UPJO because spontaneous improvement is 
possible in infants by tissue maturation [8]. Nevertheless, some authors have 
shown that 20% of monitored patients benefit from surgery [12]. On the other 
hand, several authors suggest surgical treatment as soon as possible if UPJO is 
diagnosed postnatally [8]. The decision to operate immediately or secondarily 
after monitoring depends on the authors and the intercurrent complications or 
the lack of improvement during monitoring. For some authors, surgery was 
performed straight away, leading to a marked dilation regression and a syste-
matic improvement in the emptying curve [9]. 

Laparoscopic and robot-assisted pyeloplasty and other minimally invasive tech-
niques such as endopyelotomy are increasingly used, especially in high-income 
countries (HICs) [20]. All our patients had benefited from an open Ander-
son-Hynes procedure because of the lack of minimally invasive equipment, as 
shown by reports of other authors in resource-constrained settings [17] [18]. 
However, the open Anderson-Hynes procedure gives results comparable to the 
laparoscopic approach [3]. 

All of our patients had benefited from trans-anastomotic drainage, which was 
not used by some authors supporting that the trans-anastomotic drainage is 
useless when the ureteric anastomosis is made without any difficulty, which does 
not present tension, watertight at the end of the intervention [14]. 

Several postoperative complications can be encountered. We noted 56.6% of 
complications, which is higher than other reports, registering complications 
from 3.55% to 8.6% [3] [10]. The mean LOS was 9.1 days in our study. This re-
sult is similar to that of African authors, who found an average of 7 +/− 1.86 
days [3], while those in HICs reported LOS to be three days [21]. This difference 
can be explained by the fact that all our patients underwent open surgery, whe-
reas, in HICs, the laparoscopic approach was used. Mortality of UPJO is low. We 
noted mortality of 3.3%, comparable to the series of authors in the same context 
as us, who found 2.8% of deaths. 

5. Limitation of the Study 

We conducted a single-center study, which resulted in a small sample size of 30 
patients. However, taking the rarity of diagnosis of this condition in our envi-
ronment, we retrieved important information for all patients, so that all were in-
cluded. Still, this study is one of the rare reporting UPJO in Sub-Saharan Africa. 

6. Conclusion 

The anomaly of the ureteropelvic junction is rare in our daily practice. The rate 
of prenatal diagnosis is low in our context. The most used morphological ex-
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aminations were urinary ultrasonography and computed tomography. Open 
Anderson-Hynes procedure was the technique most used in our context and 
gave results comparable to the laparoscopic approach, but it lengthened the 
length of stay and exposed to a greater risk of postoperative complications. 
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Abstract 
High-grade renal trauma rarely occurs due to low-velocity mechanisms. With 
its clinical presentation, delayed diagnosis rarely happens. We report the case 
of a 12-year-old girl diagnosed seven days post-trauma with grade IV renal 
trauma complicated with infected urinoma and bilateral lower polar vessels. 
She was non-operatively managed with ultrasound-guided percutaneous 
drainage of the urinoma, which resolved, and had unremarkable six months 
follow-up. We discuss the role of preexistent hydronephrosis in low-velocity 
impact, pitfalls of diagnosis in resource-constrained settings, and manage-
ment of high-grade trauma.  
 

Keywords 
Renal Trauma, Lower Polar Artery, Urinoma, Delayed Diagnosis, Case  
Report 

 

1. Introduction 

In children, renal trauma due to blunt abdominal trauma (BAT) happens in a 
fifth [1]. The American Association of Surgery for Trauma (AAST) classifies it 
into five grades, with grades IV and V categorized as high-grade renal trauma 
[2]. The latter is not rare, accounting for 20% of pediatric renal trauma [2]. It 
mainly happens with high-velocity impacts (HVIs) that may be indirect, like 
motor vehicle accidents, pedestrian accidents, falls from heights, or direct such 
as a blow on the homolateral flank [3]. In such cases, the richness of symptoma-
tology, including homolateral flank pain, hematuria, and flank bruising, eases 
the diagnosis, which is rapidly made [3]. In rare cases, high-grade renal trauma 

How to cite this paper: Gueye, D., Zeng, 
F.T.A., Wellé, I.B., Mbaye, P.A., Cissé, L., 
Momo, C.T., Ndoye, N.A., Sagna, A. and 
Ngom, G. (2022) Delayed Management of 
High-Grade Renal Trauma in a Child with 
Bilateral Lower Polar Artery: A Case Re-
port. Open Journal of Urology, 12, 556-562. 
https://doi.org/10.4236/oju.2022.1211055 
 
Received: September 20, 2022 
Accepted: November 15, 2022 
Published: November 18, 2022 
 
Copyright © 2022 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/oju
https://doi.org/10.4236/oju.2022.1211055
https://www.scirp.org/
https://doi.org/10.4236/oju.2022.1211055
http://creativecommons.org/licenses/by/4.0/


D. Gueye et al. 
 

 

DOI: 10.4236/oju.2022.1211055 557 Open Journal of Urology 
 

can be secondary to low-velocity impact (LVI), such as a fall from own height. In 
this circumstance, a renal anomaly is a factor increasing susceptibility to injury 
[4]. In that condition, a lack of history of HVI and poor experience with pedia-
tric blunt abdominal trauma can mislead the diagnosis. In a hemodynamically 
stable patient, after clinical suspicion, the first-line investigation is abdomino-
pelvic ultrasonography (US), followed by abdominal computed tomography 
(CT) scan, which determines the AAST grade [2]. In a resource-constrained set-
ting, the lack of readily available ultrasonography makes the diagnosis more dif-
ficult [5]. Management of high-grade renal trauma is still controversial, with 
some reports favoring non-operative management (NOM) over operative one 
[2]. We report the case of a twelve-year-old female patient with grade IV right 
renal trauma, diagnosed seven days post-trauma. 

2. Case Presentation 

A twelve-year-old girl was admitted to our department for management BAT. 
History revealed that the patient had fallen from her height seven days earlier 
during Ramadan fasting, with the right lumbar region hunting the rim of stairs. 
Soon after, she experienced right lumbar pain that was not revealed to her par-
ents for 24 hours. Forty-eight hours post-trauma, increasing pain and occur-
rence of hematuria led parents to reach a medical center, where painkillers were 
given without requiring any hospitalization. On day four post-trauma, symp-
toms worsened, with additional fever and alimentary vomiting, which led par-
ents to attend the same medical center, where the patient was prescribed anti-
malarial drugs, with no improvement, which led parents to travel to Dakar. In 
this capital city, they reached our hospital a week post-trauma.  

The patient was born premature (35th week of gestation) and weighed 1950 
grams. She had no history of urinary tract congenital malformation nor inter-
mittent lumbar pain. Her parents were not consanguineous. She lived with her 
grandmother, with whom no habit or suspicion of child abuse was reported. 

On admission, she complained of right intense right flank pain, migrating to 
the right inguinal region, which increased with mobilization. Additionally, she 
presented vomiting foody. She weighed 28 kg, was febrile (38.5˚C), hand d po-
lypnea (30 cycles per minute), and had tachycardia (117 beats per minute). Her 
blood pressure was within normal ranges (105/65 mmHg). The right lumbar re-
gion had no stigmata of trauma and no bulging. However, this region was pain-
ful to careful palpation, with no mass palpated. No stigmata of old trauma were 
noted on examination of the whole patient. Assumed diagnoses were: Blunt ren-
al trauma, acute pyelonephritis, or iliopsoas abscess. The patient was admitted to 
our department, and parenteral paracetamol and an empiric antibiotic (amox-
icillin plus clavulanic acid) were administered.  

The full blood count (FBC) noted microcytic hypochromic anemia, hyperleu-
kocytosis with a neutrophilic predominance, and thrombocytosis, as shown in 
Table 1. The C-reactive protein was elevated (129 mg/l). Renal function was nor-
mal as well as blood electrolytes. 
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The same-day abdominopelvic US noted, on the right kidney, poor visualiza-
tion of the lower right inferior pole, with a subcapsular echoic collection, in 
which volume was estimated to be 112.2 ml (Figure 1). However, renal vessels 
were not damaged.  

The abdominal CT scan was ordered, which noted a lower pole trauma on the 
right kidney, a collected urinomad and intact renal capsule. The urinoma esti-
mated volume was 762.9 ml. Two persistent lower polar vessels were identified, 
with interruption of the right one. During the excretion time, a rupture of the 
inferior calyx was noted. All these features led to classify the trauma grade IV 
right renal trauma (Figure 2), according to the AAST. 

The patient was hospitalized, and bed rest was required, along with paraceta-
mol and amoxicillin plus clavulanic acid. Twenty-four hours after admission, the 
patient underwent percutaneous US-guided urinoma drainage under local anes-
thesia using Lidocaine (0.2 mg/kg). This evacuated approximately 350 ml of 
trouble urine as the drain was left. The culture of urine issued from the urinoma 
showed Staphylococcus aureus, sensitive to some antibiotics, including amoxicillin  
 
Table 1. Full blood count results. 

Variable Results Unit Normal value 

Hemoglobin 10.1 g/dl 11.5 - 17.0 

Mean corpuscular volume 77 fl 80 - 100 

Mean corpuscular hemoglobin 24.5 pg 27 - 32 

White blood cells 14,400 elements/μl 4000 - 10,000 

Neutrophils 10,330 elements/μl 2000 - 7500 

Thrombocytes 45,1000 elements/μl 200,000 - 400,000 

 

 
Figure 1. Initial abdominal US. On the axial view (a), the urine collection (red arrows) is 
identified in the right subcapsular renal space. On the sagittal view (b), the same collec-
tion is identified (red arrows) and the right kidney (blue arrow) is compressed by the 
urinoma, whose volume was 112.2 ml. 

https://doi.org/10.4236/oju.2022.1211055


D. Gueye et al. 
 

 

DOI: 10.4236/oju.2022.1211055 559 Open Journal of Urology 
 

 

Figure 2. Urinary tract injected computed tomography. On the frontal view (a), note 
lower pole trauma on the right kidney (red arrow), along with collected urinoma (blue 
arrow) and intact renal capsule (yellow arrow). The urinoma is also visualized on the axi-
al view (b) (red arrows). At the vascular time (c), the persistent lower polar vessels are 
seen, with the integrity of the left one (yellow arrow) when the right one is interrupted, 
no longer supplying the lower pole (red arrow). During the excretion time, rupture of the 
inferior calyx (red arrow), with extravasation of the contrast product (yellow arrow). Re-
mark compression of the right ureter (blue arrow), but allowing urinary flow to the blad-
der indicates its integrity. 
 
plus acid clavulanic, which was continued for 14 days. The drain’s production 
progressively decreased to less than 5 ml on day 14 post drainage, which leading 
to drain ablation as ultrasound showed noidual collection. Biology controls on 
days five and ten post drainage noted progressive normalization: from 13,400 to 
11,100/μl WBCs, 10.3 to 11.4 g/dl for hemoglobin, from 432,000 to 404,000/μl 
for platelets, and from 70 to 25 mg/l for CRP. On day 15, post drainage, the pa-
tient was discharged, with the eviction of sport and carrying heavy objects, per 
oral paracetamol as prescribed for seven days. 

The patient was successively reviewed on week 1, week 4, month two, and 
month five post-discharge. No complication was noted during the follow-up. 
Physical examination was unremarkable, and controls US on month three 
post-discharged showed poor vascularization of the lower pole of the right kid-
ney, without any residual collection (Figure 3). 
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Figure 3. Ultrasound comparison of the right (a) and left (b) kidneys three months 
post-trauma. Note the absence of residual collection on the right kidney, with a structure 
comparable to the left kidney with the normal cortex (yellow arrows) and renal pyramids 
(blue arrows). Due to the previous trauma, the right lower pole (red arrow) is smaller. 

3. Discussion 

High-grade renal trauma occurs in children secondarily to HVI. However, 
preexistent congenital malformation increases susceptibility to high-grade inju-
ries with LVI [4]. In children, renal anomalies are mainly dominated by hydro-
nephrosis, cysts, renal ectopy, and tumors [4]. Hydronephrosis can be secondary 
to ureteropelvic junction obstruction (UPJO) and secondary to lower polar ves-
sels in 25% of cases [6]. In our patient, the CT scan documented bilateral infe-
rior lower polar vessels. Despite the presence of these vessels, the left kidney was 
normal, with no hydronephrosis noted. Due to the caliceal rupture, we cannot be 
formal on the presence or absence of preexistent hydronephrosis on the right 
kidney. Polar vessels are an anatomic variation found in 30% of cases [7]. Their 
presence does not necessarily lead to a clinical implication. However, the LVI in 
our patient does not formally exclude the possibility of a preexistent UPJO of the 
right side. 

Our patient was diagnosed seven days after the trauma. This is not rare in our 
setting, as authors reported delayed BAT presentation, occurring three weeks 
post-trauma [1]. Despite the absence of a history of HVI, our patient presented 
classical symptomatology with right flank pain and, secondarily, macroscopic 
hematuria, which should lead the clinician to make additional investigations, in-
cluding ultrasound as the first line imaging [3]. However, in a resource-constrained 
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setting, this was not available. The presence of fever and vomiting, which testify 
of possible urinoma [3], was misinterpreted as a symptom of malaria, which 
further misled the diagnosis. In a region with endemic malaria, the patient was 
treated as such, which shows a lack of experience with blunt abdominal trauma 
among some general practitioners in our setting [1]. Proper history taking and 
detailed physical examination would avoid such a delay, resulting in complica-
tions, urinoma, and infection. 

Management of renal trauma in children has progressed, with NOM being the 
gold standard for low and some high-grade injuries, with some controversies for 
the latter [3]. Formal indications of operative management for high-grade inju-
ries include hemodynamically unstable patients or expanding/pulsatile hemato-
ma. Relative indications include urinoma, non-viable tissue (20%), arterial in-
jury, or incomplete staging [3]. Our patient had a grade IV renal trauma com-
plicated by a secondarily infected urinoma. In such cases, as conducted in our 
patient, NOM with percutaneous drainage is recommended with bed rest, anti-
biotics and analgesics (3). In grade IV renal trauma, NOM was proven efficient 
in 70% to 89% [2] [8]. Our patient has a successful NOM, which shows its effi-
ciency even in complications such as an infected urinoma. 

4. Conclusion 

High-grade renal trauma may occur secondarily to a low-velocity mechanism as an 
associated complication may alter the clinical presentation. In resource-constrained 
settings, a high clinical index of suspicion should allow the diagnosis and lead to 
timely referral of such patients. Non-operative management is efficient in the 
large majority of cases. 

Acknowledgements 

The author Florent Tshibwid A. Zeng thanks the NGO Förderverein Uni Kin-
shasa (fUNIKIN), which funds his pediatric surgery specialization through the 
BEBUC excellence scholarship. 

Consent for Publication 

A written consent for publication was obtained from the patient’s parents. 

Conflicts of Interest 

The authors declare that they have no competing interests. 

References 
[1] Ndour, O., Camara, S., Tendart, V., Fall, A.L.F., Gassama, F., Mbaye, P.A., et al. 

(2017) Blunt Abdominal Trauma in Child: Epidemiological, Diagnostic, and The-
rapeutic Analysis of 55 Cases. African Journal of Trauma, 6, 11-18. 

[2] He, B., Lin, T., Wei, G., He, D. and Li, X. (2011) Management of Blunt Renal Trauma: 
An Experience in 84 Children. International Urology and Nephrology, 43, 937-942.  

https://doi.org/10.4236/oju.2022.1211055


D. Gueye et al. 
 

 

DOI: 10.4236/oju.2022.1211055 562 Open Journal of Urology 
 

https://doi.org/10.1007/s11255-011-9965-2  

[3] Fernández-Ibieta, M. (2018) Renal Trauma in Pediatrics: A Current Review. Urolo-
gy, 113, 171-178. https://doi.org/10.1016/j.urology.2017.09.030  

[4] Schmidlin, F.R., Iselin, C.E., Naimi, A., Rohner, S., Borst, F., Farshad, M., et al. 
(1998) The Higher Injury Risk of Abnormal Kidneys in Blunt Renal Trauma. Scan-
dinavian Journal of Urology and Nephrology, 32, 388-392. 
https://doi.org/10.1080/003655998750015151  

[5] Chirdan, L.B., Uba, A.F., Yiltok, S.J. and Ramyil, V.M. (2007) Paediatric Blunt Ab-
dominal Trauma: Challenges of Management in a Developing Country. European 
Journal of Pediatric Surgery, 17, 90-95. https://doi.org/10.1055/s-2007-965008  

[6] Peters, C.A. (2010) Congenital Urine Flow Impairments. In: Gearhart, J.P., Rink, 
R.C., Mouriquand, P.D.E., Eds., Pediatric Urology, Second Edition, Saunders, Phil-
adelphia, 237-247. https://doi.org/10.1016/B978-1-4160-3204-5.00019-0  

[7] Patil, S. and Mishra, S. (2013) Inferior Renal Polar Artery and Its Surgical Impor-
tance. OA Anatomy, 1, 3-5. https://doi.org/10.13172/2052-7829-1-2-750  

[8] Erlich, T. and Kitrey, N.D. (2018) Renal Trauma: The Current Best Practice. Thera-
peutic Advances in Urology, 10, 295-303.  
https://doi.org/10.1177/1756287218785828  

 
 

https://doi.org/10.4236/oju.2022.1211055
https://doi.org/10.1007/s11255-011-9965-2
https://doi.org/10.1016/j.urology.2017.09.030
https://doi.org/10.1080/003655998750015151
https://doi.org/10.1055/s-2007-965008
https://doi.org/10.1016/B978-1-4160-3204-5.00019-0
https://doi.org/10.13172/2052-7829-1-2-750
https://doi.org/10.1177/1756287218785828


Open Journal of Urology, 2022, 12, 563-587 
https://www.scirp.org/journal/oju 

ISSN Online: 2160-5629 
ISSN Print: 2160-5440 

 

DOI: 10.4236/oju.2022.1211056  Nov. 29, 2022 563 Open Journal of Urology 
 

 
 
 

Did the Scientific Innovations in the 
Management of Non-Muscle Invasive Bladder 
Cancer Patients Improve the Outcome during 
the Last 2 Decades? 

Walid F. Alame1*, Nehme Raad2, Serge Ibrahim3 

1Division of Urology, Sahel General Hospital-FAUMC, Beirut, Lebanon 
2Department of Urology, Mouwasat Hospital, Dammam, Saudi Arabia 
3Urology Resident, Faculty of Medicine, Lebanese University, Beirut, Lebanon 

 
 
 

Abstract 
Objectives: Previous reviews reported the outcome of each scientific modali-
ty in the management of T1 high-grade bladder cancer. The objective of this 
review is to assess and evaluate the available scientific modalities used during 
the last two decades and determine whether they were able to improve the 
clinical outcome. Literature Search Methodology: A systematic literature 
review was conducted from 2000-2020 using PubMed, Medline, Embase, and 
other database sites looking at randomized controlled trials (RCTs), clinical 
trials, research, review articles, and original articles addressing the different 
scientific modalities used to diagnose and manage patients with non-muscle 
invasive Bladder cancer (NMIBC)during the last 2 decades. More than 573 
studies were retrieved following the preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) guidelines and PICOS criteria (Popu-
lation, Intervention, Comparators, Outcomes, and Study design). Only 85 ar-
ticles were selected for review including 19 prospective trials, 44 RCTs, original 
articles, research articles, one review article, and clinical trials—Retrospective 
studies were excluded to limit bias as much as possible in the analysis. Re-
sults: Randomized controlled trials (RCTs) have become the gold standard 
for evaluating the efficacy of new treatments. They are considered the highest 
standard of evidence-based medicine and are the method of choice. Overall, 
we selected 85 studies for review, among them 63 prospective trials and 
RCTs, with a total of 21,895 patients, published between 2000 and 2020. Pre-
viously conducted studies have shown that identifying rare histological types 
with poor prognoses can help improve outcomes, mainly the plasmacytoid 
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type. Many articles addressed the role of biomarkers in the early identifica-
tion of patients with NMIBC for recurrence and progression—P-cadherin 
expression and others were used to predict recurrence and/or progression 
with promising results. Despite the need for modifications, risk stratification 
is an important tool that should be used to improve the outcome of patients 
with NMIBC. Some found that fluorescence diagnostic cystoscopy (FDC) and 
Photodynamic diagnosis (PDD) improved recurrence-free survival but not 
progression and outcome. All authors agree that intravesical BCG is the most 
effective therapy that changes the course of high-grade T1 mainly progres-
sion. Re-TURBT has become one of the recommendations of international 
societies, but its potential effect on survival improvement is debatable. Most 
of the articles showed the advantages of early cystectomy in NMIBC but all 
agree that the selection criteria must be clearly defined. Conclusions: This 
review analyzed the outcomes provided by the scientific advances in the field 
of management of NMIBC patients in the last two decades. Patients with T1 
bladder cancer have variable outcomes because of tumor heterogeneity and 
clinical staging. Despite the great development in the field of diagnosis, risk 
stratification, and management, further large studies are mostly needed to 
better elucidate this subset of patients and avoid over and under-treatment.  
 

Keywords 
Non-Muscle Invasive Bladder Cancer, Outcome, Early Cystectomy,  
Biomarkers, Intravesical Agents, Re-TURBT, Histology, Risk Stratification 

 

1. Introduction & Background 

In the US, bladder cancer is the fourth most frequent cancer in males, while it 
ranks eighth in the UK. Urothelial cancer is the most prevalent kind of bladder 
cancer, and between 70 and 80 percent of these cases are non-muscle invasive 
bladder cancers (NMIBCs), with the remaining 20 to 30 percent being mus-
cle-invasive bladder cancers (MIBCs) [1].) NMIBC is very difficult for patients 
to treat because of its high recurrence rate (up to 50%) and progression to mus-
cle invasion (10% - 30%). Patients with T1 tumors have varying clinical out-
comes; 10 - 34 percent of them will pass away within five years of their diagnosis. 
[2]. Intravesical BCG, which was first used to treat patients with NMIBC in the 
early 1970s, is still among the most successful treatments and is advised by nu-
merous worldwide standards. Although transurethral resection (TUR) followed 
by Bacillus Calmette-Guérin (BCG) is regarded as the gold standard therapy, 
questions about BCG’s ability to slow the development of high-grade T1 persist. 
With satisfactory outcomes, other intravesical drugs including Mitomycin and 
Gemcitabine have been employed. For patients with non-muscle invasive blad-
der cancer, a variety of treatments and methods have been developed, including 
re-TURBT, radiochemotherapy, systemic immunotherapy, gene therapy, EMDA 
electromotive drug administration, early cystectomy, and diagnostic techniques 
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(biomarkers, gene expression mutation, Fluorescence cystoscopy). The results of 
each scientific technique in the treatment of T1 high-grade bladder cancer were 
documented in earlier reviews. To enhance the results of diagnostic, imaging 
tests, histology, biomarkers, intravesical agents, risk stratification, re-TURBT, 
and early cystectomy, several modalities have been utilized during the past 20 
years in NMIBC patients. 

2. Methods and Materials 

To find pertinent papers, a search of the literature from 2000 to 2020 was carried 
out in May 2021 using PubMed, Medline, Embase, and other database sites. Us-
ing the Preferred Reporting Items for Systematic Review and Meta-analysis, the 
eligible publications were chosen (PRISMA). The search phrases and keywords 
were organized using the PICO model (patient/population, Intervention, Com-
parator, and Outcome) for the particular issue under study. We set out to per-
form a comprehensive review of the literature, including randomized controlled 
trials (RCTs), clinical trials, and original papers that addressed the many scien-
tific approaches employed during the previous two decades to diagnose and treat 
patients with NMIBC. We only chose publications that discussed the results. 
Over 570 studies total were found. 44 RCTs were included in the 85 publications 
chosen for the assessment using PRISMA (Figure 1). 
 

 
Figure 1. PRISMA flow diagram of NMIBC studies. 
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Inclusion and exclusion criteria: 
Inclusion criteria: 1) patients must be older than 18 years old; 2) patients must 

have non-muscle-invasive bladder cancer; 3) the sample size must be greater 
than 30 patients and should preferably come from randomized control trials; 4) 
they must be written in English; 5) they must have been published within the 
past 20 years; and 6) they must have sufficient outcome data 

Exclusion criteria: 
Articles are excluded if: 1) patients had a history of muscle-invasive disease or 

upper tract Tumor; 2) outcome not mentioned as the primary objective; 3) un-
available full texts, case reports, systematic review studies, and retrospective stu-
dies. 

3. Results 

The standard treatment for patients with NMIBC is TURBT, which has a high 
5-year survival rate, however, with the high recurrence and progression rates (31 
- 78 percent and 1 - 45 percent, respectively), urologists were bound to search 
for factors that can prevent these failures. Among these factors were different 
histologies, biomarkers, diagnostic imaging, cystoscopy, risk stratifications, 
TURBT and re-TURBT, intravesical agents, and early cystectomy. 

3.1. Histology and Outcome 

Data on urothelial cancer histologic variations were presented in two papers. 
Variant histology refers to the presence of any bladder malignancy besides pure 
urothelial carcinomas, such as UC with aberrant differentiation and pure non- 
UC due to metaplasia, which makes up 10% - 25% of all BC [3]. 

13 distinct urothelial malignancies are listed in the most recent World Health 
Organization (WHO) classification of urothelial cancers. The description of 
molecular characteristics and clinical behavior of these variations have drawn 
increasing attention since the World Health Organization (WHO) 2004 classifi-
cation defined many histologic subtypes of urothelial carcinomas. Patients with 
a poor prognosis are defined as having the plasmacytoid form of bladder cancer. 

Following radical cystectomy and adjuvant cisplatin-based chemotherapy for 
205 tumor samples of patients with locally advanced bladder cancer who were 
primarily treated in the randomized AUO-AB05/95 trial, 178 UC, 18 plasmacy-
toid (PUC), and 9 micropapillary (MPC) carcinomas of the bladder were identi-
fied. Compared to traditional UC and MPC of the bladder, which appeared to 
have the greatest clinical outcomes (27.4 months, 62.6 months, and 64.2 months, 
respectively; p = 0.013 by Kaplan Meier analysis), patients with PUC had the 
lowest clinical result in terms of overall survival. The authors of this paper con-
cluded that finding these uncommon histological types carrying a bad prognosis 
can ameliorate the situation [4]. After BCG instillation, Prado et al. compared 
the recurrence rate in patients with variable histology and pure urothelial cancer. 
They discovered that NMIBC with variable histology treated with BCG had a 
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lower 2-year recurrence rate [5]. 

3.2. Biomarkers 

Nine studies provided information on the use of biomarkers in patients with 
NMIBC. The primary mediators of cell-cell adhesion in epithelial tissues have 
been well-described as calcium-dependent transmembrane glycoprotein mole-
cules called cadherins. 

The extracellular, transmembrane, and cytoplasmic domains are all shared by 
the traditional cadherins E, N, and P-cadherin expression with prognostic signi-
ficance in bladder cancer that is hardly ever studied. 

P. Wang et al. examined samples from 110 individuals with NMIBC and 
P-cadherin protein underwent an immunohistochemistry test. The predictive 
usefulness of P-cadherin in non-muscle-invasive bladder tumors was demon-
strated by Kaplan Meier’s data revealing that patients with high P-cadherin ex-
pression had inferior progression-free survival but not recurrence-free survival 
(P: 0.133) [6]. 

To investigate the predictive value of Ki-67 expression and demonstrate if the 
combination of the European Organization for Research and Treatment of Can-
cer (EORTC) risk scores and Ki-67 staining status could improve risk stratifica-
tion in patients with non-muscle-invasive bladder cancer, Ding Weihong et al. 
studied 332 patients with NMIBC (NMIBC). They concluded that Ki-67 positive 
is predictive for tumor recurrence and progression through their study of the 
prognosis function of EORTC risk ratings, Ki-67 staining, and their combination 
on tumor recurrence-free survival and progression-free survival (PFS). 

The classification of the risks for both recurrence and progression in NMIBC 
may be improved by combining EORTC risk ratings with Ki-67 expression [7]. 

Targeted sequencing was performed to find the mutations in 82 NMIBC tu-
mor tissue DNA and plasma ctDNA based on 861 gene panels. 

Following TURBT, they discovered 165 somatic variants in ctDNA from 54 
patients (65.85%) and 476 somatic variations in tumor DNA from 82 NMIBC 
patients (100%). 

The disease-free survival was considerably shorter in patients with high tumor 
DNA heterogeneity compared to those with moderate heterogeneity. In the 
plasma of 43 individuals, some changes came from the tumor (52.44 percent). 
Patients with T1 stage and tumors less than 3 cm had greater somatic variation 
concordance between tumor DNA and plasma ctDNA (p = 0.0001) and p = 
0.0002 respectively. Larger tumor size was positively linked (p = 0.0020) with the 
molecular tumor burden index (mTBI) in ctDNA. It can assist in predicting the 
return of an illness [8]. 

A randomized trial was conducted by Ying-Li Lin to evaluate the clinical sig-
nificance of protocadherin Re8 (PCDH8) methylation in NMIBC—PCDH8 is a 
novel tumor suppressor gene frequently inactivated by promotor methylation in 
human cancer—They noted that PCDH8 methylation is a frequent event in 
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NMIBC is correlated with high grade, advanced stage, large tumor size, tumor 
recurrence, and progression. 

They found that PCDH8 methylation is related to tumor growth and poor 
prognosis and might be utilized as a possible biomarker to predict the prognosis 
of NMIBC patients [9]. 

Some investigators went further and studied the role of urinary metabolomics 
in the diagnosis and prediction of survival. Jin et al. compared the urine metabo-
lites of 138 patients with BC to 121 control subjects. Their differentiation model 
detected BC with 91.3% sensitivity and 92.5% specificity, respectively. According 
to multivariate regression, the metabolomic profile correlates with can-
cer-specific survival time [10]. 

Chade D et al. conducted a prospective study to evaluate the predictive value 
of CEA, CA 19-9, and CA125 on disease recurrence and progression of NMIBC 
patients. These blood-based biomarkers were taken from 328 patients before 
TURBT. They found that CEA and CA 19-9 levels were significantly higher in 
patients who had a recurrence and/or progression compared to those who had 
no recurrence-CA125 did not differ between the two groups after a mean fol-
low-up of 4.9 years [11]. The authors concluded that further larger future studies 
should consider including these biomarkers in a predictive model. 

3.3. Diagnostic Imaging and Cystoscopy 

Twelve studies discussed the role of innovation in the field of imaging and diag-
nostic cystoscopy to improve outcomes since White light imaging cystoscopy 
was missing some bladder tumors, many researchers conducted studies to find 
better techniques to identify the tumors during cystoscopy. Among these was the 
use of narrow-banding imaging (NBI). Yi-Jun Shen et al. conducted a prospec-
tive study on 78 patients with suspected bladder cancer. White Light imaging, 
followed by narrow-band imaging was used during cystoscopy for each patient. 
Biopsies were taken from suspicious areas. Thirty-six tumors in 13 patients 
(17%) were detected by NBI and only four tumors (1.9%) in 3 patients were 
found by WLI. NBI had higher sensitivity than WLI (92.9% v/s 77.7%) and lower 
specificity than WLI (73.5% v/s 82.7%). 

The authors concluded that the “second look” with NBI did show superiority 
over standard WLI flexible cystoscopy for detecting primary NMIBC including 
CIS lesions [12]. 

Naselli et al. randomized 148 subjects to undergo either NBI TUR or white 
light TUR—The 1-year recurrence risk was 32.9% in the NBI versus 51.4% in the 
WL group [13]. 

The same Italian group explored the role of NBI in identifying high-grade ma-
lignant tumors overlooked by white light during second transurethral resection. 
They enrolled 47 patients who were willing to undergo a second look TUR— 
Using white light TUR, ten patients were diagnosed with having residual uro-
thelial bladder cancer, including one patient with muscle-invasive—NBI biopsies 
detected six more patients with high-grade cancerous tissue. 
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The authors concluded that taking NBI biopsies at the second look of TUR 
will improve the identification of the urothelial cancers otherwise missed on 
white light TUR [14]. 

These results were not supported by another research group from Germany 
that used NBI to evaluate the diagnostic accuracy of this technique in the fol-
low-up of patients with NIMBC as compared to White light cystoscopy—Six 
hundred patients were randomized to either NBI or white Light cystoscopy for 
the follow-up—The cancer recurrence detection was 26% using NBI cystoscopy 
and 23% using White light cystoscopy (p = 0.507). 

This study showed no differences in tumor detection between these two tech-
niques [15]. 

Mukherjee et al. conducted a prospective, blinded sequential randomized 
controlled trial—Patients were randomized into two arms: group A underwent 
resection using the white light and then used the NBI for the second look, while 
the other group B, used the NBI for the resection, used the white light for the 
second resection—The additional lesions detected in both groups were analyzed. 
In group A, additional lesions were detected in 37% versus 9% in Group B—The 
authors concluded that NBI is superior to WL in the detection of tumors thus 
allowing a more complete resection [16]. 

In addition, on Re-TURBT, residual tumors rates were significantly lower for 
the NBI group—The recurrence rate at 1 year was lower for the NBI group (7.2% 
vs.18.3%). 

Another technique that has emerged to improve bladder tumor detection rates 
compared to the white light cystoscopy is the use of Fluorescence endoscopy 
with 5-aminolevulinic acid (ALA). 

Riedl et al. conducted a prospective randomized study on 102 patients that 
underwent transurethral resection of bladder tumors using either white light or 
ALA fluorescence-assisted endoscopy. A second look at TUR was performed 
with ALA fluorescence 6 weeks after the initial resection to assess the recurrence 
[17]. Recurrence was detected in 39% of the patients in the white light group 
versus 16% in the ALA fluorescence group (0.005). 

Hexvix Photodynamic diagnosis-assisted (PDD) transurethral resection has 
emerged as a new diagnostic tool to reduce the recurrence rate. A prospective 
controlled study was conducted by Mariappan et al. on 808 patients to compare 
the early recurrence rate using this technique with the conventional technique— 
The PDD group had a 13.6% early recurrence rate versus 30.9% for the White 
Light Group [18]. 

3.4. Risk Stratification and Outcome 

Eight studies provided data on the role of risk stratification models for better se-
lection of patients to improve the outcome. The European Organization for Re-
search and Treatment of Cancer (EORTC) and the Spanish Urological Club for 
Oncological Treatment (CUETO) are two important risk assessment models for 
predicting the risk of NMIBC recurrence. Among them, EORTC is most com-
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monly used worldwide for risk stratification. But these methods have their limi-
tations and were criticized by many authors. 

Since NMIBC tends to progress with a worse prognosis than primary invasive 
bladder cancer, there is a strong need to improve risk stratification so we can 
manage the high-risk cases earlier. Some studies developed other stratification 
methods based on clinicopathological characteristics, urine biomarkers, and 
life-history traits. Wang et al. [19] developed novel recurrence risk stratification 
based on ten prognostic factors [bladder cancer-specific nuclear matrix protein 4 
(BLCA-4), bladder tumor antigen (BTA), nuclear matrix protein 22 (NMP22), 
carcinoembryonic antigen (CEA), body mass index, smoking, family history of 
bladder cancer, occupational exposure to aromatic amine chemicals, number of 
tumors, bladder instillation of chemotherapeutic agents] to predict tumor re-
currence 

A group from Japan proposed another novel risk stratification model, the 
Japanese NIshinihon uro-oncology Extensive collaboration group (J-NICE), 
consisting of seven factors to predict recurrence, progression, and cancer—specific 
death after stratification of their patients according to the score—All these novel 
new models needs further external validation to strengthen its clinical impact 
[20]. 

Another group from Japan analyzed 1085 patients with NMIBC at six hospit-
als to investigate whether the EORTC risk stratification system is useful to pre-
dict recurrence and progression in Japanese patients. In addition, they developed 
a novel risk classification system for recurrence using four independent prog-
nostic factors (tumor size, tumor number, BCG instillation, and Intravesical 
chemotherapy) and compared it to the EORTC risk classification—Using the 
latter system, there was no significant difference in RFS and PFS—According to 
the novel system, there was a significant difference in 5 y RFS rate between the 
low (68.4%) intermediate (45.8%), and high (33.7%) (p < 0.001) -The authors 
concluded that the EORTC risk group stratification may not apply to Asian pa-
tients [21]. Fernandez-Gomez et al. from Spain conducted a study to evaluate 
the external validity of the EORTC risk tables in NMIBC patients treated with 
BCG. They concluded that the EORTC model successfully stratified recurrence 
and progression risks in their cohort. However, the discriminative ability of the 
EORTC tables decreased in their patients for progression. Moreover, these tables 
overestimated the risks of recurrence and progression after BCG therapy [22]. 

Ki-67 is a well-established cell proliferation marker that is present during the 
G1, S, G2, and M phases of the cell cycle. A large multicenter study has con-
firmed the role of Ki-67 as an independent factor associated with disease recur-
rence and overall survival in patients treated with radical cystectomy [23]. But 
only a few trials used the Ki-67 to study its role in predicting recurrence and 
progression in patients with NMIBC. 

3.5. TURBT and Outcomes 

Thirteen RCTs provided data on the role of innovation and modification in 
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TURBT to improve outcomes. Worldwide, most TURBTs are performed using 
monopolar cautery. Bipolar cautery was introduced in early 2000 and initial stu-
dies showed some advantages over monopolar cautery. Since then, many studies 
were conducted to compare these modalities. Venkatramani et al. conducted a 
randomized controlled trial to compare the efficacy and safety of bipolar TURBT 
and monopolar resection [24]. After exclusion, 147 patients were randomized 
including 75 in the monopolar arm and 72 in the bipolar arm. The authors con-
cluded that bipolar transurethral resection of the bladder tumor was not supe-
rior to monopolar resection concerning obturator jerk, bladder perforation, and 
hemostasis. The only advantage was pathological, resulting in a significantly 
lower incidence of severe cautery artifact in the bipolar arm (25% vs 46.7%). 

Similar conclusions were observed with Murugavaithianathan et al. in their 
randomized controlled trial [25]. Others compared the safety and efficacy of 
plasma kinetic bipolar versus conventional monopolar TURBT. One hundred 
thirty-two patients were randomized into two groups using one of the two mod-
alities [26]. 

The operative time was shorter for the bipolar group compared to the mono-
polar group, with shorter catheterization time, and more bladder perforation 
occurring in the Monopolar group. 

Other authors compared the Detrusor muscle sampling rate in monopolar 
and bipolar TURBT in a randomized trial and found that using bipolar cautery 
will provide a better sampling rate for pathologists [27]. 

In one of the largest comparative studies done in Japan, the authors analyzed 
19,953 Monopolar TURBT to 8188 Bipolar TURBT and found that B-TUBT was 
associated with a lower incidence of severe bladder injury as compared to 
M-TURBT [28]. 

Bolat et al. conducted an RCT to compare the perioperative outcomes and 
complications of monopolar and bipolar TURBT in patients with coronary ar-
tery disease (CAD). Both systems were safe and effective during TURBT in CAD 
patients with more Obturator jerk seen with monopolar resection [29]. 

Pathologists complain of the inability and difficulty to make an accurate pa-
thological assessment on the tissue sampling provided by the conventional mo-
nopolar electrocautery technique. For this reason, resection using the Laser 
technique has been introduced to perform TURBT. Chen et al. conducted an 
RCT involving 142 patients with NMIBC who were randomly assigned to either 
monopolar resection or 2-micron Laser treatment. Obturator jerk was observed 
more frequently with the conventional technique. There was no statistical dif-
ference in the rate of recurrence during the follow-up better and clear base sam-
ples were provided with laser treatment allowing for the pathologists to better 
report [30]. 

Others used Potassium-Titanyl-Phosphate (KTP) Laser Vaporization and 
compared it with conventional monopolar electro-resection in a randomized 
control trial. No difference in operative time and recurrence rate was noted be-
tween the two groups, with the laser group having fewer perioperative complica-

https://doi.org/10.4236/oju.2022.1211056


W. F. Alame et al. 
 

 

DOI: 10.4236/oju.2022.1211056 572 Open Journal of Urology 
 

tions, shorter catheterization time, and hospitalization duration [31]. 
Throughout the last decade, certain institutions have adopted fluorescence 

cystoscopy to improve the diagnostic effectiveness of endoscopy and raise blad-
der tumor detection rates. The initial fluorescence endoscopy ingredient was 
ALA (5-aminolevulinic acid), which has been chemically changed to increase the 
rate of urothelial resorption and the duration of activity. Various forms of ALA 
are available (Spectrila®, Alasens®, and Hexvix®). 

Daniltchenko et al. compared in a prospective randomized trial the 5-year 
outcome data of 115 patients who underwent TURBT under white light or using 
5-aminolevulinic acid (ALA) induced fluorescence. The standard group had a 
25% recurrence-free survival rate, whereas the ALA group had a 41% recur-
rence-free survival rate. The total number of recurrences was 82 in the standard 
group and 61 in the ALA group [32]. 

Another group from Germany studied 191 patients with superficial bladder 
tumors in a randomized fashion. They evaluated whether fluorescence diagnosis 
(FD) increases recurrence-free survival (RFS) or reduces progression to mus-
cle-invasive stages [33]. The RFS at 4 and 8 years was 69% and 52% in the White 
light (WL), and 91% and 80% in the D group, respectively. In the WL group, 
three (12%), and the FD group four (19%) patients progressed to mus-
cle-invasive. The authors concluded that FD was better for the RFS than WL but 
did not reduce the progression to muscle-invasive disease. 

3.6. Second Look at TURBT and Outcome 

Seven studies reported the role of re-TURBT in the better restaging of NMIBC 
patients. Many studies have reported that around 50% of the patients under-
going re-TURBT were found to have residual tumors and between 10% - 25% 
were found to have a muscle-invasive disease. For these reasons, many guide-
lines recommend a re-TURBT within 6 weeks in patients with newly diagnosed 
high-risk non-muscle invasive. 

Kim et al. evaluated in a randomized trial the diagnostic accuracy of imme-
diate second resection of the tumor bed during the initial TUR and compared 
the results to the standard technique. 

The second resection was repeated until muscularis propria was identified in 
the specimen and the depth of tumor invasion was inspected. The recurrence 
and progression rates were compared in the two groups. 

Among the 94 patients who followed up, those in the immediate second resec-
tion group had a significantly higher 2-year recurrence-free survival rate (77.0% 
vs 45.8%, p = 0.025), but there was no difference in progression-free survival rate 
[34]. 

Many studies have been conducted to identify the subgroup of patients with 
high-risk NMIBC who can avoid routine re-TURBT. 

Among them, a prospective observational study was conducted by Gahlawat 
et al. on 270 patients with NMIBC. 
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They were divided into two groups according to the presence or absence of 
muscle in the TURBT specimen. They were further divided based on the pres-
ence or absence of residual tissue at the time of re-TURBT. In the data analysis, 
they found that only three factors can be associated with the risk of upstage 
re-TURBT: tumor size of more than 3 cm, absence of deep muscle in the prima-
ry TURBT specimen, and the presence of regrowth on re-TURBT. They con-
cluded that re-TURBT can be avoided if the tumor is less than 3 cm, the muscle 
is present in the primary TURBT specimen, and there is an absence of regrowth 
in the re-TURBT [35]. 

This was consistent with the results of a large retrospective multicenter Euro-
pean—North America study including 2451 patients with NIMBC, which also 
found that re-section could be avoided if the muscle was present in the specimen 
[36]. 

Gill et al. conducted a prospective interventional study to identify the category 
of patients with NMIBC who may benefit from re-TURBT. They concluded that 
Re-TURBT may be recommended for high-grade and T1 tumors and tumors 
with a solid/sessile appearance on primary TURBT, especially when the deep 
muscle was absent on the primary specimen [37]. 

Gordon et al. compared the outcomes of 932 patients with high-grade 
non-muscle invasive BC who did or did not undergo re-resection following their 
initial treatment. Patients who had re-resection were more likely to have muscle 
invasion (126 [27%] vs 49 [11%]), chi-square p = 0.001. A total of 207 individu-
als died from BC, with 46 (22%) undergoing re-resection and 161 (78%) not. Pa-
tients who had re-resection within 3 months had significantly better dis-
ease-specific (log-rank p = 0.009) and overall survival (p = 0.001) than those who 
did not [38]. 

A prospective study from Taiwan also showed that re-resection identified 18% 
of residual tumors [39]. 

Another prospective study from Italy compared patients with completely re-
sected high-grade T1 BC who did and did not undergo re-TURBT. The authors 
evaluated the impact of re-TURBT on recurrence-free survival, progression-free 
survival, and cancer-specific survival. After a follow-up of 60 months, they noted 
no difference in RFS, PFS, and CSS between patients who had or had not 
re-TUR [40]. 

Ali et al. performed an analytic prospective cohort study on 91 patients with 
stage T 1 or Ta bladder tumor—All the patients underwent a re-TURBT within 2 
to 6 weeks following the initial resection—No tumor was noted in 41.7%. Ups-
taging had changed treatment strategy in 22 patients (24.2%). The authors con-
cluded that re-TURBT is a valuable procedure and indicated in T1, high grade, 
large size > 3 cm, and nodular tumors [41]. 

3.7. BCG and Outcomes 

Fifteen studies reported on BCG’s role in modifying patient outcomes. Adjuvant 
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immunotherapy using intravesical Bacillus Calmette Guerin (BCG) was regarded 
as the gold standard of care in the treatment of non-muscle invasive bladder 
cancer for over fifty years. 

Is there a difference in the efficacy of the different BCG strains? 
A randomized phase III research comparing the two most regularly used 

strains in Europe and the United States (Tice v/s Connaught) was conducted, 
with the primary endpoint being recurrence-free survival—One forty-nine pa-
tients were randomized to either receive oncoTice or immunize BCG intravesical 
on weekly basis for six weeks—After a median of 24 months, the five-year re-
currence-free survival rate for Connaught and Tice treated patients was 75% and 
46%, respectively. The median recurrence-free survival for Connaught patients 
was 28 months (range: 0.6 - 136) and 22 months (range: 0.3 - 122) for Tice pa-
tients. The two strains had comparable progression-free and total survival rates. 

The authors found that the BCG strain influences treatment results, and that 
Connaught is preferable to Tice in treating NMIBC [42]. 

Similar conclusions were presented from another prospective study conducted 
by Rentsh et al. [43] confirming the superiority of the BCG Connaught over 
BCG Tice in its ability to reduce the recurrence rate. 

A French group, Pfister et al. investigated BCG maintenance and dosage mod-
ifications to reduce side effects while maintaining efficacy. They conducted an 
RCT to assess the maintenance treatment schedule for NMIBC at 2 years using 
one-third of the full dose and fewer instillations every 3 months or 6 months. 
For three years, the patients received either three weekly instillations of 
one-third of the dosage every six months (group I) or two weekly instillations 
every three months (group II). At 2 years, no significant difference was observed 
between the two groups concerning recurrence, progression, and tolerance. The 
authors noted that the use of leukocyturia or PSA levels to predict BCG toxicity 
is not justified [44]. 

The efficacy, safety, and optimal schedule of maintenance therapy with intra-
vesical instillation of Bacillus- 

Calmette Guérin in patients with NMIBC compared to induction only was 
investigated by a Japanese researcher in an RCT. Maintenance therapy was 
scheduled to be given in 3-week cycles at 6, 12, 18, 24 and 36 months after the 
induction therapy. A significant difference was noted between the induction 
group and the maintenance group in terms of 5-year recurrence-free survival 
(72.4% vs. 62%) as well as in the 5-year progression-free survival (100 vs. 69.3%), 
hence the authors concluded that maintenance therapy is necessary to obtain the 
best results [45]. 

Another group from Japan conducted a prospective study with the same pri-
mary endpoint to check the noninferiority of the half dose compared to a full 
dose. Their study did not confirm the noninferiority of the half dose, but fewer 
local side effects were observed [46]. 

To reduce the toxicity of intravesical BCG, Kandeel et al. randomized 80 pa-
tients into two groups receiving either regular dose or half dose intravesical BCG 
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[47]. After a follow-up of 12 months, there was no significant difference between 
the two groups relating to the recurrence rate (38% vs 40%) or progression rate 
(20% each). Significant differences were noted in the toxicity between the two 
groups (grade 2, 18% vs 7.5%; grade 3, 2.5% in the full dose group only). 

To reduce the adverse effects, researchers from Spain compared the efficacy of 
modified 3-yr BCG maintenance using one instillation every 3 months for 3 
years versus BCG induction only with no maintenance. Primary endpoints were 
disease-free intervals and time to progression. DFI and TTP were similar be-
tween the treatment arms with a progression rate at 5 years between 16% and 
19.5% [48]. 

Tapazio et al. conducted a pilot study using Hyaluronic acid to reduce BCG 
local side effects with promising results [49]. 

The European Association of Urology Research Foundation “NIMBUS” con-
ducted a randomized multicenter European study on 345 patients with high- 
grade NMIBC was done to determine if a decreased number of standard dosage 
BCG instillations and maintenance was non-inferior to the standard number 
and dose administered in a normal context [50]. 

The usual BCG program consisted of six weeks of induction followed by three 
weeks of maintenance at three, six, and twelve months (15 installations). The 
reduced frequency BCG plan consisted of induction at weeks 1, 2, and 6, fol-
lowed by 2 weeks of maintenance (weeks 1 and 3) at 3, 6, and 12 months (nine 
installations). 

After a follow-up of 12 months, the reduced frequency group showed more 
recurrence than the standard frequency group (46 vs. 21). 

To confirm the efficacy and safety of the maintenance of BCG, Hinotsu et al. 
randomized 115 patients into three groups: maintenance group, non-maintenance 
group, and epirubicin group. After a median follow-up, the recurrence—free 
survival in the maintenance, non-maintenance, and epirubicin groups were 84.6%, 
65.4%, and 27.7% respectively, confirming the superiority of the maintenance 
strategy [51]. 

Some authors have used urinary interleukin (IL)-8 to predict recurrence after 
BCG induction. They measured the IL-8 immediately before and after 4 hours of 
BCG instillation after a follow-up of 21 ± 13.8 months. 

They noted that those who experienced recurrence had a major change in the 
IL-8 level between the pre-and the post instillation and choose the cutoff as 112 
pg/ml with a positive predictive value of 72.7%, and negative predictive value of 
76.7%. 

This cutoff appears to be a good predictor of successful outcomes in BCG 
treatment following TUR [52]. 

3.8. Combination of Intravesical BCG/Chemotherapy and  
Outcomes 

Eighteen studies reported data on the use of intravesical chemotherapy or com-
bination therapy in modifying the outcome. Some investigators have used intra-
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vesical chemotherapy after the failure of BCG, while others have used a sequen-
tial schedule combining BCG and chemotherapy. 

Lorenzo et al. randomized 80 patients, after the failure of one course of BCG 
therapy, into two groups either receiving Gemcitabine twice weekly for 6 weeks 
then weekly for 3 weeks at 3, 6, and 12 months (Group A) or weekly for 6 weeks 
and each week for 3 weeks at 3, 6, and 12 months. (Group B) 

Recurrence was noted in 52.5% in Group A versus 87.5% in group B. Disease 
progression was noted in 33% of group A and 37.5% in Group B. The authors 
concluded that Gemcitabine can be considered a good second-line option after 
the failure of BCG [53]. 

Some investigators compared a new method of administration of intravesical 
chemotherapy called Chemo hyperthermia (CHT)—Arends et al. conducted a 
prospective randomized trial on 190 patients with intermediate and high-risk 
NMIBC comparing 1-yr CHT (six weeks and six maintenance) using mitomycin 
to 1-yr BCG (six weekly induction and three weekly maintenance)—After 24 
months of follow-up, the authors noted that the recurrence-free survival (RFS) 
was 87.1% in the CHT group compared to 64.8% in the BCG group – Progres-
sion was similar (less than 2%), side effects were similar, CHT appears to be safe 
and has less recurrence than BCG [54]. 

Di Stasi et al. randomly assigned 212 patients with high-risk NMIBC to either 
BCG weekly for six weeks or BCG weekly for two weeks, followed by electromo-
tive mitomycin once a month for 2 months. They noted that the sequential 
group had better disease-free intervals (76 months vs 26 months) and better dis-
ease-specific mortality (9% vs 23%) [55]. 

In a randomized trial, others compared the sequential combination of mito-
mycin C plus BCG vs BCG alone. The authors noted in the sequential group a 
reduction in the disease relapse rate (33.9% to 20.65%) and an increase in the 
disease-free interval [56]. 

To compare the efficacy of intravesical BCG with mitomycin C (MMC) in pa-
tients with NIMBC, Mangiarotti et al. randomly assigned their patients to either 
one of the treatments. Both MMC and BCG showed no difference in the recur-
rence or progression during the follow-up period, but more adverse events were 
noted in the MMC group [57]. 

Does long-term intravesical MMC further reduce the recurrence rate com-
pared to short-term chemo and BCG? 

Friedrich et al. conducted an RCT on 495 patients who were randomly as-
signed to BCG for 6 weeks, MMC for 6 weeks, and MMC for 6 weeks, followed 
by monthly instillations for 3 years. The 3 years recurrence rates were 65.5% for 
short-term BCG, 68.6% for short-term MMC and 86.1% for MMC long-term 
therapy [58]. 

Many researchers have used different regimens using MMC, BCG, and inter-
feron alpha 2b in patients with promising results [59]. 

Immediate instillation of intravesical mitomycin C after TURBT has been ap-
proved in many trials as well as many international guidelines [60]. 
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Bohle et al. conducted a randomized, placebo-controlled study on 355 patients 
with NIMBC – Immediate instillation of Gemcitabine, which was compared to 
placebo after TURBT, was found not to be superior [61]. 

In SWOG S0337, Messing et al. showed the superiority of immediate instilla-
tion of intravesical gemcitabine in reducing the risk of recurrence over a median 
of 4.0 years when compared to saline [62]. 

Several research studies used a combination of epirubicin and interferon-alpha2 
and found a reduction in recurrence but BCG showed superiority over the com-
bination [63]. 

3.9. Early Cystectomy and Outcomes 

Only two comparative studies reported on the effect of early cystectomy in pa-
tients with high-grade NMIBC. 

All other studies were retrospective. Many studies have reported that delaying 
the cystectomy for NMIBC leads to a worse prognosis compared to early sur-
gery. Others showed controversial results. Most of these were retrospective stu-
dies. One study was RCT “BRAVO”, but the results were not included because it 
was published in 2021—The aim was to include more than 400 patients but 
faced recruitment difficulties and was able to randomize only 50 patients [64]. 

Herr and Sogani compared 90 patients with high-risk NMIBC who underwent 
cystectomy during a follow-up of 15 to 20 years—Multivariate analysis showed 
that early cystectomy improved survival when compared to the delayed one [65]. 

Hautmann et al. compared two groups of patients with NMIBC who under-
went either early (114 patients) v/s delayed cystectomy (260 patients). The ob-
jective of this comparative study was to review the understating rate and com-
pare early to deferred cystectom—they concluded that the 10 years of can-
cer-specific survival was 78.7% for early versus 64.5% for delayed radical cys-
tectomy [66]. 

Martin-Doyle et al. published a meta-analysis on more than 15,000 patients 
trying to improve the selection criteria for early cystectomy in high-grade T1 
bladder cancer—this large analysis showed that deep lamina propria invasion 
had the largest impact and can be considered as a selection criterion for early 
cystectomy in HGT1 bladder cancer [67]. 

More recently, Wan performed a systematic review of the literature for studies 
published from 1946 to 2013 comparing the survival outcomes of patients with 
high-grade NMIBC who underwent early v/s deferred cystectomy. 

After analysis of the 10 included studies, the author found only one prospec-
tive observational study with no level 1 evidence. The absence of randomized 
trial trials can introduce selection bias. Some of these studies included patients 
who concomitant Carcinoma in situ which can have a worse outcome. 

The authors noted that the review did not have a clear definition of “early 
cystectomy” or deferred/delayed cystectomy. The cut-off time varied between 90 
days and 2 years. In addition, the rate of understaging in the included studies 
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ranged between 20% and 50% which increased the degree of heterogenicity in 
the cohorts affecting the survival outcome 

Although this review showed clearly the improvement of 5 to 10 y cancer- 
specific survival for patients who underwent the early cystectomy compared to 
delayed cystectomy, the authors recommended not performing immediate cys-
tectomy before trying conservative management first with very close monitoring 
for many reasons [68] (Table 1). 

4. Discussion 

NMIBC remains a treatment challenge to all urologists, despite the advancement 
in the management of this entity during the last two decades. 

The fact that this disease has different presentations and courses, progressing 
sometimes rapidly from indolent to aggressive in little time, has intrigued us to 
review the innovative scientific research and efforts made to improve clinical 
outcomes in the last two decades, hoping to answer the question concerning the 
best approach for the optimal outcome when treating patients with T1 
high-grade bladder cancer. Whether these scientific treatment options had im-
proved the results, and to what extent our understanding of the pathophysiology 
of this disease positively affected outcomes, was our review’s goal. 

We conducted a survey of the literature focused mostly on RCTs on PubMed, 
Medline, and Embrace to determine the influence of scientific advances over the 
previous two decades. This review’s concentration on prospective trials and 
RCTs (38 out of 71) is one of its strongest points. 

However, the lack of results from retrospective studies included in this review 
which can also help ascertain these findings might be a weak point to reconsider 
in the future, i.e., including patients with muscle-invasive bladder cancer on 
presentation who were retrospectively reviewed for risk factors and aggressive 
features. In addition to that, the outcome being our primary objective makes this 
review a valuable asset to improve the decision-making capacities of urologists 
around the world who were compelled to look for novel methods to foretell fail-
ure because of the high recurrence rate of up to 78% and the high progression 
rates of up to 45%.  

TURBT has been the treatment modality and has emerged as the most useful 
diagnostic tool when treating patients. Bipolar resection and re-TURBT after 2 - 
6 weeks have improved sampling provided for pathologic reading and detection 
rate (10% - 25%) respectively, thus it should be used as advised by several guide-
lines if no muscle was discovered in the material, the tumor is more than 3 cm, it 
is T1, and it is high grade. It is usually offered after an initial cystoscopy that 
evolved into the application of novel imaging techniques such as nar-
row-band-imaging, ALA fluorescent cystoscopy, or photodynamic diagno-
sis-assisted (PDD) with Hexvix which has positively affected both the diagnosis 
and outcome. Among the diagnostic utility of TURBT, including re-TURBT, is  
the post-resection step involving the detection of histological variants significantly 
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Table 1. Summary of clinical outcomes. 

Factor Clinical outcome Reference 

Histology 

 Patients with Variant Histology fared the worst 
(PUS associated with decreased OS). 

 Lower 2-year RR post BCG in patients with 
Variable Histology. 

[4] 
[5] 

Biomarkers 
 Helpful for stratification. 
 Needs further studies to be included in predictive 

models. 

[7] 
[11] 

Imaging 

 NBI > WLI in detecting NMIBC including CIS 
allowing more complete resection. 

 NBI has a higher sensitivity and lower specificity 
compared to WLI. 

 Fluorescent endoscopy + ALA > WLI in detecting 
recurrence (39% vs 16%). 

 Hexvix PDD-assisted TUR decrease RR compared 
to traditional technique (13.6% vs 30%). 

[12] 
[13] 
[17] 
[18] 

Risk stratification 

 EORTC and CUETO are the two most important 
risk assessment models 

 Combining EORTC + Ki-67 expression enhance 
risk stratification for recurrence and progression. 

[19] 
[23] 

TUR 

 Monopolar vs bipolar :pathological advantage, 
better sampling rate, less operative time 

 Monopolar vs laser resection (no difference in RR). 
 Monopolar vs KTP (no difference in operative time 

and RR). 

[24] 
[30] 
[31] 

Re-TUR 

 7 studies reported the role of Re-TUR in restaging 
(50% residual tumor among them 10% - 25% 
MIBC). 

 Higher 2-year RFS (77% vs 45.8% p: 0.025; 
No effect on PFS). 

 Some studies showed the possibility of emitting 
Re-TUR if + muscle on initial resection. 

 Valuable if T1, high grade, more than 3 cm, 
absence of muscle 

 The effect on survival improvement is debatable. 

[34] 
[35] 
[37] 
[40] 

Intravesical agents 

 BCG maintenance vs induction only : decreased RR 
and PR 

 Gemcitabine as a 2nd line option after BCG. 
 (Gem + BCG) vs BCG alone associated in decreased 

RR (33.9% vs 20%). 
 MMC vs BCG same efficacy w more SE. 

[51] 
[53] 
[58] 

(PUC: Plasmacytoid urothelial cance; OS: Overall survival; RR: Recurrence rate; RFS: Re-
currence-free survival; BCG: Bacillus Calmette-Guérin; MMC: Mitomycin C; Gem: Gem-
citabine; Hexvix-PDD: Hexvix Photodynamic diagnostic; EORTC: The European Organ-
ization for Research and Treatment of Cancer; CUETO: The Spanish Urological club for 
oncological treatment; KTP: Potassium-Titanyl-Phosphate). 
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contributing to better results. According to certain studies, patients with plas-
macytoid variations fared worse in terms of overall survival than those with mi-
cropapillary and Nested variants. Close collaboration with pathologists is needed 
to discover these uncommon histologic types that could enhance results. This li-
terature analysis proved that the ideal regimens for treating these variations are 
currently unknown but need bigger multicentric multinational prospective trials 
to be designed. 

Several biomarkers were also reported in bladder cancer to examine their 
prognostic influence on recurrence and progression, such as methylation, pro-
tocadherin re8, and Ki67 expression which can be used to predict tumor growth 
and recurrence. Some researchers discovered that patients with recurrence 
and/or progression have greater levels of blood-based biomarkers including CA 
19-9 and CEA. Numerous research has looked at circulating tumor DNA to es-
tablish its prognostic usefulness. 

Additional data concerning these biomarkers are required to incorporate 
them in the risk stratification as sought by many authors.  

It is evident that risk stratification models, such as the European Organization 
for Research and Treatment of Cancer (EORTC) and the Spanish Urological 
Club for Oncological Treatment (CUETO), are crucial tools for assisting urolo-
gists in stratifying their patients with high-grade NMIBC, enabling the early di-
agnosis of progression, although they might not be applicable everywhere, i.e., 
Asian patients, as seen by some authors. 

Concerning treatment modalities of high-grade bladder cancer, intravesical 
BCG is still regarded as the gold standard of therapy for individuals with 
non-muscle invasive bladder cancer in combination with TURBT. Intravesical 
BCG, mitomycin C, and gemcitabine are the most studied intravesical agents. 
The effect on recurrence and progression of maintaining a BCG regimen rather 
than induction alone revealed a superior result. Studies comparing the noninfe-
riority of reduced dosage BCG to full dose concurred that side events are les-
sened, but not recurrences. No difference between mitomycin and BCG was ob-
served except for fewer side effects for BCG. Following the failure of BCG, gem-
citabine is a viable alternative.  

At this point, an important question should be asked about whether intraves-
ical agents are the ultimate initial treatment option available and the role of early 
radical cystectomy as a subsequent treatment modality for patients with 
high-grade non-muscle invasive bladder cancer following re-TURBT. 

The findings were conflicting as seen in a pioneering RCT comparing out-
comes of early radical cystectomy vs BCG mainly because of recruitment issues, 
whereas the other studies were retrospectively either favoring an early radical 
cystectomy enhanced survival rates or advising against it before a conservative 
treatment trial to prevent overtreatment by taking a bladder preservation ap-
proach which in term might be convenient for the patient’s quality of life. 

While BCG therapy may affect survival by postponing final therapy in patients 
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with a high risk of advancement, cystectomy may constitute overtreatment and 
irreparably harm the quality of life in those with a high-grade low risk of pro-
gression. 

Limitations 
Major drawbacks are the various methods used to classify the patients as high 

risk which contributed to the heterogeneity in the reported outcomes; some will 
consider T1 High grade as high-risk others will include other criteria such as Ta 
high grade, Ta low grade large or multifocal tumors. 

We noted that the number of studies included in each modality is variable 
which might contribute to bias 

In our search, we included only three databases sites (PubMed, Medline, and 
Embase) which can explain some missing data. 

We focused only on full-text articles prospective and RCT which can contri-
bute to bias analysis.  

5. Conclusions 

Patients with high-grade T1 bladder cancer show diverse clinical courses, with 
some highly associated with poor prognosis. This paper reviewed all the scientif-
ic innovations during the last two decades and showed clearly that major im-
provements in the diagnosis and management of patients with NMIBC were re-
sponsible for improving the outcomes in many fields, such as histology, stratifi-
cations, re-TURBT, and intravesical agents. No clear conclusions could be with-
drawn from biomarkers and early cystectomy trials, whereas new TURBT tech-
niques, and new diagnostic imaging during cystoscopy (NBI, ALA, PDD) trials 
showed some promising results in reducing the recurrence rate, not the progres-
sion rate. 

The current evidence suggests that clinicopathological and molecular risk 
classifiers together may help select the optimal management course for each 
high-grade T1 patient. 
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