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Rare tumours of the bladder: A Saudi registry based descriptive study

Meshari A. Alqahtani, MBBS a,b, Mohammad A. Alghafees, MBBS a,b,*,
Ziyad F. Musalli, MBBS a,b, Saud M. Alwatban, MBBS a,b and Ahmed Alasker, MD a,b,c

aCollege of Medicine, King Saud bin Abdulaziz University for Health Sciences, Riyadh, KSA
bKing Abdullah International Medical Research Center, Riyadh, KSA
cDepartment of Urology, King Abdulaziz Medical City, Riyadh, KSA
Received 30 August 2021; revised 2 December 2021; accepted 4 December 2021; Available online 21 January 2022
*

Ab

Riy

Pee

165

(ht
صخلملا

صئاصخىلعزكرتيتلاتايبدلأايفصقنكانهناك:ثحبلافادهأ
ةراهظلاناطرسلثم،ةعئاشلاةثلاثلالاكشلأاجراخةناثملاماروأتايكولسو
لايلحتةمدقملاةساردلامدقت.يدغلاناطرسلاوةيفشرحلاايلاخلاناطرسوةيلوبلا
.ةيدوعسلاةيبرعلاةكلمملايفةردانلاةناثملامارولأايًفصو

نيذلاىضرملاعيمجةيداعتسلااةيبارتلأاةساردلاهذهتلمش:ثحبلاقرط
.2017ربمسيد31ىلإ2008رياني1نمردانلايلولأاةناثملامرونمنوناعي
بسنلاوتاددرتلاءاشنإمت.يدوعسلامارولأالجسنمتانايبلاىلعلوصحلامت
تاريغتمللةيرايعملاتافارحنلااولئاسولاباسحمت.ةيوئفلاتاريغتمللةيوئملا
.ةيمكلا

مهرامعأتناك]٪53.8،ضيرم35[ةيبلاغلا.اضيرم65ديدحتمت:جئاتنلا
يفشيعتةيبلاغلا.]٪81.5،ضيرم53[روكذلانمةيبلاغلا.قوفامفةنس60
تناكاهصيخشتمتيتلامرولالاكشأرثكأ.]٪40،ضيرم26[ةيبرغلاةقطنملا
اموكراسلاو]٪16.92،ضيرم11[نيغلابلاىدلةريغصلاايلاخلاناطرس
ةقيرطتناكو]٪21.5،ضيرم14[لافطلأادنعةينينجلاةططخملاةيلضعلا
مارولأامظعمتناك.٪98.5يفيلولأامرولاةجسنأيهةدئاسلاصيخشتلا
ناك.]٪52.3،ضيرم34[رؤبلاةددعتمو]٪46.2،ضيرم30[ةيعضوم
0.75+1.14ةافولاةرتفللماشصيخشتعم٪24.6يلامجلإاتايفولالدعم
.]0.24+0.84[رصقلأاوهةريغصلاايلاخلاناطرسعموةنس

ةيلوبلاكلاسملاماروأبةقلعتملاتايبدلأايفةوجفكانهلازتلا:تاجاتنتسلاا
هذهكولسطامنأمهفةدايزيفدعاسيساهيلعءوضلاءاقلإنإ.ةعئاشلاريغ
ىلعمئاقلاصحفلاتايجيتارتسانيسحتباذهحمسيس.ةقطنملايفمارولأا
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Abstract

Objective: There is limited literature focusing on the

characteristics and behaviours of bladder tumours

outside of the common three morphologies, that is, uro-

thelial carcinoma, squamous cell carcinoma, and adeno-

carcinoma. The presented study provides a descriptive

analysis of rare bladder tumours in KSA.

Methods: This retrospective cohort study included all

patients with a primary rare bladder tumour between 1

January 2008 and 31 December 2017. The data were ac-

quired from the Saudi Tumour Registry. Frequencies and

percentages were then generated for the categorical var-

iables, while means and standard deviations were calcu-

lated for quantitative variables.

Results: The study included 65 patients. The majority

(n ¼ 35, 53.8%) were aged 60 years and older. The pa-

tients were predominantly male (n ¼ 53, 81.5%) and the

majority lived in the Western region (n ¼ 26, 40.?%). The

most diagnosed tumour morphologies were small cell

carcinoma in adults (n ¼ 11, 16.9%) and embryonal

rhabdomyosarcoma in children (n ¼ 14, 21.5%), with the

dominant diagnosis method being histology of primary

tumour in 98.5% of the patients. Most tumours were

localised (n ¼ 30, 46.2%) and multifocal (n ¼ 34, 52.3%).

The overall mortality rate was 24.6%, with an overall

diagnosis to death interval of 1.14 � 0.75 years wherein

small cell carcinoma was the shortest (0.84 � 0.24) days.
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Conclusion: There remains a gap in the literature

regarding uncommon urologic tumours. Shedding light

on these factors will aid in further understanding the

patterns of tumour behaviour in the region. This will

facilitate enhanced risk-and response-based screening

strategies and more favourable outcomes. Additionally,

formulating a global registry for such patients is

recommended.

Keywords: Bladder tumours; KSA; Rare tumours; Tumour

registries; Uro-oncology

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Each year, more than 18 million new cases of cancer are
diagnosed worldwide.1 Bladder cancer is one of the leading

cancers in prevalence and has been increasing since the last
decade.1 The Global Cancer Observatory ranks bladder
cancers as the 11th leading cancer based on the number of
new cases in KSA.1 Bladder cancers as an entity represent

a spectrum of diseases.2 Approximately 70% of organ-
confined bladder cancers are non-muscle-invasive bladder
cancer (NMIBC), while the remaining are muscle-invasive

bladder cancers.2 Bladder cancer can either be a low-grade
tumour with a low progression rate requiring minimal
treatment and surveillance or a high-grade tumour, pro-

gressing quickly, leading to significant mortality and
morbidity.2,3

Bladder cancer has multiple identified reversible and

irreversible risk factors. Cigarette smoking is the most
established risk factor for bladder cancer.2 Smoking
increases the risk of developing bladder cancer by up to
four times.2 Although smoking is a well-established risk

factor, other factors play a major role too. Occupational
hazards account for approximately 20% of those factors.2,4

Occupations, such as aluminium production, rubber

industry, and certain chemical-related jobs have been iden-
tified to impose a greater risk for bladder cancer.2,4 Males
have a three to four times higher risk of developing bladder

cancer, while females have a higher risk of developing more
advanced stage of disease.2,4,5

Bladder cancer is mostly classified based on histology.

More than 80% of bladder cancers are caused by urothelial
cancers.6 The remaining 20% are caused by non-urothelial
cancer, also called ‘variant histology’.6 This variant
histology bladder cancer tends to behave more

aggressively, has worse clinical outcomes, and is
diagnostically challenging.6,7 The most common subtypes
of non-urothelial carcinoma of the bladder include squa-

mous cell carcinoma and adenocarcinoma.7,8 Another
infrequent type is small cell carcinoma, which has a poor
prognosis due to advanced local disease and distant

metastasis.8,9 Embryonal rhabdomyosarcoma is a subtype
of bladder cancer that is generally present in children and
rarely in adults.10,11 It is managed aggressively, similar to
other rare bladder tumours and tends to have a less
favourable prognosis in children.10,11

In the global literature, there have been limited studies to
improve the clinical outcomes of bladder tumours outside of
the more common three morphologies, that is, urothelial

carcinoma, squamous cell carcinoma, and adenocarcinoma.
This may be attributed to the rarity of other malignancies.
The presented study aims to provide a descriptive analysis of

rare bladder tumours in the KSA.

Materials and Methods

This retrospective cohort study included patients diag-
nosed with primary bladder adenosquamous carcinoma,
carcinosarcoma, clear cell adenocarcinoma, embryonal

rhabdomyosarcoma, epithelioid leiomyosarcoma, epithe-
lioid sarcoma, granular cell carcinoma, hemangioendothe-
lioma, hemangiosarcoma, leiomyosarcoma, malignant

rhabdoid tumour, neuroendocrine carcinoma, para-
ganglioma, primitive neuroectodermal tumour, signet ring
cell carcinoma, small cell carcinoma, or undifferentiated
sarcoma, between 1 January 2008 and 31 December 2017.

Patients diagnosed with metastatic bladder tumours were
excluded from the study. The data were collected from the
Saudi Cancer Registry (SCR), which collects tumour data

from all private, military, and Health Ministry hospitals in
KSA through five regional offices. The variables were
grouped according to the year of diagnosis, gender, age,

marital status, region, nationality, tumour’s site of origin,
tumour histological subtype, tumour behaviour, tumour
grade, tumour extent, tumour laterality, basis of the diag-
nosis, and survival. Data analysis was performed using the

Statistical Package for the Social Sciences (SPSS) version
23.0 (IBM Corporation, NY, USA). Frequency and per-
centage were used to display the categorical variables, and

mean and standard deviation for the continuous variables.

Results

A total of 65 patients were included in the study. Table 1
shows the socioedemographic profiles of the patients. The
majority (n ¼ 35, 53.8%) were aged 60 years and older. The

mean age of the patients was 50.5 � 27.7 years. Regarding
gender, the population was predominantly male (n ¼ 53,
81.5%). Considering nationality, 52 patients (80.?%) were

Saudi, and 13 patients (20.?%) were non-Saudi. Regarding
marital status, 15 patients (23.1%) were single, 64.6 patients
(42%) were married, one patient (1.50%) was divorced, and 7

patients (10.8%) did not have a documentedmarital status. For
the place of residency, 15 patients (23.1%) lived in the Central
region, 11 patients (16.9%) in the Eastern region, 4 patients
(6.20%) in the Northern region, 26 (40.0%) in the Western

region, and 9 patients (13.8%) lived in the Southern region.
The tumour profiles of the patients are shown in Table 2. It

shows the location of the tumour wherein one patient (1.50%)

was in the trigone of the urinary bladder, one patient (1.50%)
in the dome of the urinary bladder, 6 patients (9.20%) in the
lateral wall of the urinary bladder, two patients (3.10%) in the

anterior wall of the urinary bladder, two patient (3.10%) in
the posterior wall of the urinary bladder, and 53 (81.5%)

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 2: Tumor profile.

n %

Location

Trigone of urinary bladder 1 1.5

Dome of urinary bladder 1 1.5

Lateral wall of urinary bladder 6 9.2

Anterior wall of urinary bladder 2 3.1

Posterior wall of urinary bladder 2 3.1

Multifocal 53 81.5

Grade

Grade I (Well differentiated) 4 6.2

Grade II (Mod differentiated) 4 6.2

Grade III (Poor differentiated) 16 24.6

Grade IV (Undifferentiated anaplastic) 7 10.8

Unknown 34 52.3

TNM

Extension

Localized 30 46.2

Regional: Direct extension 12 18.5

Regional: Lymph node 1 1.5

Regional: Lymph node and direct extension 3 4.6

Distant metastasis 14 21.5

Unknown 5 7.7

Lateralization

Not paired 65 100

Base of diagnosis

Histology of metastases 1 1.5

Histology of primary tumor 64 98.5

Year of diagnosis

2008 6 9.20

2009 1 1.50

2010 11 16.90

2011 1 1.50

2012 8 12.30

2013 7 10.80

2014 7 10.80

2015 8 12.30

2016 7 10.80

2017 9 13.80

Table 1: Socio-demographic profile of the patients (n [ 65).

Demographical Characteristics n %

Age groups

18 years and younger 15 23.10

19e39 years 3 4.60

40e59 years 12 18.50

60 years and older 35 53.80

Gender

Male 53 81.50

Female 12 18.50

Nationality

Saudi 52 80.00

Non-Saudi 13 20.00

Marital status

Single 15 23.10

Married 42 64.60

Widowed 1 1.50

Unknown 7 10.80

Place of residency

Central region 15 23.10

Eastern region 11 16.90

Northern region 4 6.20

Western region 26 40.00

Southern region 9 13.80

Age

Mean 50.49

Standard deviation 27.74
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were multifocal tumours. Regarding the grades of tumours, 4
patients (6.20%) had grade I tumours (well-differentiated), 4
patients (6.20%) had grade II tumours (moderately

differentiated), 16 patients (24.6%) had grade III tumours
(poorly differentiated), 7 patients (10.8%) had grade IV
tumours (undifferentiated anaplastic), while 34 patients
(52.3%) did not have a documented grade of the tumour.

Regarding the extension of the tumour, 60 patients (46.2%)
had a localised tumour, 12 patients (18.5%) had a tumour
with regional direct extension, one patient (1.50%) with

regional lymph node extension, three patients (4.60%) with
regional lymph node and direct extension, 14 patients
(21.5%) had a tumour with distant metastasis, and 5

patients (7.70%) had no documentation of the extension.
Furthermore, the most common method used for the base
of diagnosis was histology of the primary tumour in 64

patients (98.5%). For the year of incidence, 6 patients
(9.20%) were diagnosed in 2008, one patient (1.50%) in
2009, 11 patients (16.9%) in 2010, one patient (1.50%) in
2011, 8 patients (12.3%) in 2012, 7 patients (10.8%) in

2013, 7 patients (10.8%) in 2014, 8 patients (12.3%) in
2015, 7 patients (10.8%) in 2016, and 9 patients (13.8%)
were diagnosed in 2017.

Table 3 displays the various tumour morphologies. Among
those younger than 18 years, 14 (21.5%) had embryonal
rhabdomyosarcoma, while one patient (1.50%) had a

malignant rhabdoid tumour. For those aged 18 years and
older, two patients (3.10%) patients had adenosquamous
carcinoma, 5 patients (7.70%) had carcinosarcoma, 4

patients (6.20%) had clear cell adenocarcinoma, one patient
(1.50%) had epithelioid leiomyosarcoma, one patient
(1.50%) had epithelioid sarcoma, one patient (1.50%) had
granular cell carcinoma, three patients (4.60%) had

malignant hemangioendothelioma, two patients (3.10%) had
hemangiosarcoma, two patients (3.10%) had
leiomyosarcoma, 6 patients (9.20%) had neuroendocrine

carcinoma, two patients (3.10%) had malignant
paraganglioma, one patient (1.50%) had primitive
neuroectodermal tumour, 8 patients (12.3%) had signet ring

cell carcinoma, 11 patients (16.9%) had small cell carcinoma,
and one patient (1.50%) had undifferentiated sarcoma.

Regarding patients’ last contact status, 49 patients
(75.4%) were alive, while 16 patients (24.6%) died. All the

deceased patients had cancer as the cause of death. Among
the participating patients who died from cancer, the overall
mean of the interval from diagnosis to death was 1.14 � 0.75

years. The mean interval for each subtype was 1.08 � 0.69
years for carcinosarcoma, 1.43 � 0.62 years for signet ring
cell carcinoma, and 0.84 � 0.24 years for small cell carci-

noma. The interval for other subtypes could not be calcu-
lated due to insufficient mortality numbers.

Discussion

This study suggests that both age and gender can predict
the presence of rare bladder tumours, as 58.?% of the patients

included in this study were over the age of 60 years, while



Table 3: Morphology of tumors.

n %

For those Younger 18 years old

Morphology

Embryonal rhabdomyosarcoma 14 21.54

Malignant rhabdoid tumor 1 1.54

For those 18 years and older

Morphology

Adenosquamous carcinoma 2 3.08

Carcinosarcoma 5 7.69

Clear cell adenocarcinoma 4 6.15

Epithelioid leiomyosarcoma 1 1.54

Epithelioid sarcoma 1 1.54

Granular cell carcinoma 1 1.54

Malignant hemangioendothelioma 3 4.62

Hemangiosarcoma 2 3.08

Leiomyosarcoma 2 3.08

Neuroendocrine carcinoma 6 9.23

Malignant paraganglioma 2 3.08

Primitive neuroectodermal tumor 1 1.54

Signet ring cell carcinoma 8 12.31

Small cell carcinoma 11 16.92

Undifferentiated sarcoma 1 1.54
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male patients accounted for 81.5% of the cohort. Most pa-
tients identified were Saudi nationals (80.0%), single (42.0%),

and resided in the western region (40.0%). Moreover, the
tumour profile of each patient varied considerably, where
81.5% had multifocal tumours while 52.3% did not have a

documented tumour grade. Regarding the extension of the
tumour, a significant proportion of patients (46.2%) had a
localised tumour. The most prevalent method of diagnosis
was histology of the primary tumour, which was utilised in

98.5% of patients. Further, the tumour morphologies varied
widely, with the most common presentations being embry-
onal rhabdomyosarcoma (21.5%), small cell carcinoma

(16.9%), and signet ring cell carcinoma (12.3%). Almost a
quarter of the patients (24.6%) included in this study died
because of their cancer, while the mean interval from diag-

nosis to death in these patients was 1.14 years.
The male majority apparent in our study is reflected in the

current literature, with a systematic review by Ismaili et al.

reporting on the incidence of small cell carcinoma. This rare
bladder malignancy has a mean sex ratio of 5:1, ranging from
1:1 to 16:1 in the studies discussed in this review.9 However, a
study by Fang et al. contradicts gender as a risk factor for

rare bladder tumours, with the patient demographics in
this study indicating a 3:1 female-to-male incidence of pan-
urothelial cell carcinoma.12 Despite this contradiction, their

study supports our findings that the prevalence of rare
tumours of the bladder is enhanced in those over 60 years
of age, with Fang et al. reporting a mean age of 64.5 years

in a cohort of 45 patients.12

However, it has been suggested that age is significantly
related to the histological subtype of rhabdomyosarcoma.

Gaal et al. assessed the impact of age on the outcome of both
embryonal and alveolar rhabdomyosarcoma patients in a
multicentre study, and the data indicated that patients over
16-years had a higher rate of alveolar subtypes and tumours

arising at unfavourable sites. Moreover, the incidence of
lymph node involvement, rate of distant metastasis, and
incidence of relapse were all significantly higher in those over

the age of 16 years compared to the patients under 16 years.13

Although not directly corroborating our findingsdsuggesting
that the elderly population is at a greater risk of developing

rare bladder tumoursdtheir study provides evidence that
children and adolescents have a greater possibility of
complete remission.

A study by Shaaban et al. had similar purpose as this
study and assessed the incidence of squamous cell carcinoma
of the urinary bladder in patients treated at the Riyadh
Armed Forces Hospital between 1979 and 1995. Several

similar results about patient demographics were noted. First,
among the patients under study, the proportion of Saudi
nationals diagnosed with transitional cell carcinoma was

71%, while 68% had squamous cell carcinoma. Moreover,
the male-to-female ratio was 8:1 for transitional cell carci-
noma patients and 4.2:1 for those with squamous cell carci-

noma.14 These findings align with those of our study.
Detecting bladder cancer encompasses several diagnostic

measures, including cytology and morphology-based assays,
in addition to biochemical and molecular markers. Cystos-

copy is widely accepted as the gold standard for the detection
of bladder tumours; however, several studies have highlighted
the importance of histology in diagnosis, as numerous tumour

types reflect a characteristic histological appearance.15,16

Hence, histology, as the most prevalently employed method
in the diagnosis of bladder cancer utilised in our cohort, was

validated by the evidence presented in the literature.
Concerning tumour characteristics, the current literature

corroborates the high incidence of patients with multifocal

tumours, and several studies have also suggested that this
multifocality is a determinant of disease prognosis. Wu et al.
evaluated this hypothesis in a meta-analysis of patients with
upper tract urothelial carcinoma. The findings provided ev-

idence that both ureteral and multifocal tumours can be
defined as independent prognosticators of disease progres-
sion and cancer-specific survival of patients with upper tract

urothelial carcinoma.17 This reduced survival of patients
with multifocal tumours, provides a rationale for the high
mortality rate (24.6%) among patients included in this

study. The current literature also suggests other poor
prognostic factors for this disease, including lymph
vascular invasion, recurrence, large tumour size, presence

of urothelial carcinoma in situ, and multicentricity.18

There were some limitations to this study. First, because it
was retrospective, the research team members had to rely on
other individuals for accurate and safe record keeping. Sec-

ond, the issue of underreporting might be present, which may
reduce the validity of our findings and the literature and is
generally defined as a source of systematic error in cancer

research. Third, the diagnosis to death interval could not be
calculated for all morphologies due to an insufficient number
of mortalities among them.
Conclusion

Formulating a global registry for such patients is advised
to facilitate extensive investigations to improve our knowl-

edge about the diagnosis and treatment of such rare entities.
Additionally, future studies should focus on biomarker
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findings with translational and clinical implications. Similar
to the available literature, the tumours discussed in the study

have been associated with a poor outcome and a short diag-
nosis to death interval, possibly due to the lack of in-
vestigations providing a level one evidence for management

methods. There remains a gap in the literature regarding un-
common urologic tumours. Shedding light on them will aid in
a better understanding of the patterns of tumour behaviour in

the region. This will allow for enhanced risk-and response-
based screening strategies and more favourable outcomes.
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