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Abstract

There is a paucity of data regarding testicular cancer among Saudis as well as the nonexistent of
published national data. Furthermore, a substantial increase of the incidence of testicular cancer among
Saudis was lately noted. The aim of the study is to determine the trends and patterns of testicular
cancer among adult Saudis using national data over a period of 20 years. The national database of
the Saudi Cancer Registry (SCR) on testicular cancer over the last two decades was studied including
epidemiological and histological patterns. The 1004 cases of testicular cancer among adult Saudis
reported by the SCR will be the subject of this study. From 1994 to 2013, 1004 cases of testicular
cancer among adult Saudis were reported to the SCR, with a steadily significant increase in incidence
rate reaching an annual rate of 94 cases in 2013. Age of the patients ranged 15-93 years with a
mean of 34.5 years. The most affected age group was 20-34 years, where 51% of all testicular cancer
accumulated. Around 85% of testicular cancer is germ cell tumors, while paratesticular and gonadal
stromal tumors represent 15%. Of all testicular cancer, seminomas were seen in 40.7%, nonseminomas
in 44.6%. Notably, 70.4% of the cases in the first decade were seminomas, while in the second decade
65.9% of the cases were nonseminomas. The subtypes of the nonseminomas were a mixed tumor in
51.6%, embryonal carcinoma in 19.9%, yolk sac tumor in 12.3%, germinomas in 6.7%, teratomas in 6%,
and choriocarcinomas in 3.6%. Lymphomas (34.7%) and rhabdomyosarcomas (23.6%) are on the top
of the paratesticular tumor group. The Surveillance Epidemiology and End Results summary stage of
seminomas was localized in 61.6%, regional in 19.8%, and distant in 12.6%, while of nonseminomas
was 48%, 15.5%, and 28.5%, respectively. Localized and distant status of seminomas improved over
the studied period by 12% and 4% respectively, while this trend was not seen in nonseminomas. The
incidence rate is on rising with doubling observed during the last decade. The most affected age
group was 20-34 years. Noteworthy was the dominance of the seminomas in the first decade and
of the nonseminomas in the second decade. Paratesticular tumors rate is high, third of which were
lymphomas. Compared to data from Western countries, notably, there is a high rate of yolk sac tumors
and germinomas and a low incidence of choriocarcinomas and embryonal carcinomas. In general, late
presentation of all testicular cancer was noted, although a modest stage improvement over the studied
period was observed in seminomas, not in nonseminomas.
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INTRODUCTION

Testicular cancer is a rare malignancy worldwide and among
Saudis too. It is largely a disease of young- and middle-aged
men, approximately 7% of cases occur in children. Testicular
cancer accounts for around 1% of all cancer in males.
Almost half of all cases of testicular cancer are in men
between the ages of 20 and 34. Roughly, 98% of testicular
cancer is germ cell tumors. It is one of the most curable
forms of cancer, especially when diagnosed early and the
S-year survival rate is over 95%. Radical surgery is the
mainstay treatment in addition to radiotherapy and or the
cisplatin—based combination chemotherapy. The incidence
of testicular cancer has been increasing in many countries,
however, mortality rates remains low."""*/ There is a paucity of
data regarding testicular cancer among Saudis. The existing
literature and the abstract proceedings of previous annual
Saudi conferences is sparse and controversial.'¥/ There are
no published detailed national data obtainable on testicular
cancer. Furthermore, a substantial increase of the incidence
of testicular cancer among Saudis was lately noted.'”’ The
aim of the study is to determine the trends and patterns of
testicular cancer among adult Saudis using national data over

a period of 20 years.

MATERIALS AND METHODS

The national database of the Saudi Cancer Registry (SCR) on
testicular cancer over the last two decades was studied including
epidemiological and histopathological patterns. During a
period of 20 years (1994-2013), the population-based SCR
accumulated 1526 cases of testicular cancer. Due to the rarity
of testicular cancer, the annual cancer incidence reports of the
SCR comprise only the yearly numbers of the disease. For that
reason, the complete data on testicular cancer were requested.
The studied raw data, uploaded kindly by the SCR-team on
Excel tables, contains all required demographic, epiderniological,
and histological details. 71.2% of the cases are Saudis, and
28.8% are expatriates. In addition, testicular cancer data from
King Faisal Specialist Hospital (KFSH) (1975-2013) were
also as a reference evaluated. The 1004 cases of testicular
cancer among adult Saudis reported by the SCR will be the
subject of this study.

Data analysis

The data are presented as counts, mean and percentages or
annual percentage change rates. Numerical variables were
summarized as the sample mean and range, and categorical
variables were summarized as the number and percentage.
Institutional approval for the study was obtained. There was
no funding required.
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RESULTS

From 1994 to 2013, 1004 cases of testicular cancer among
adult Saudis were reported to the SCR, with a mean incidence
rate of 50 cases/year and an annual percentage change rate
of 11.56%. The age-standardized rate (ASR) increased from
0.4 to 0.9/100,000 during the studied period. The incidence
rate of testicular cancer was around 30.5 cases/year in the
first decade (1994—ZOI3>, buta steadily signiﬁcant increase in
incidence rate in the second decade (2004—2013) was seen with
a mean of 70 cases/year, reaching an annual rate of 94 cases
in 2013 [Figure 1]. Age of the patients ranged 15-93 years
with a mean of 34.5 years. The most affected age group was
20-34 years, where 51% of all testicular cancer fell in this
age group [Figure 2]. Right testicles were affected in 49%,
left in 41% and bilateral in 1%, while in 9% laterality was
not specified. Forty-six (4.58%) of the patients had tumors
in undescended testis, most of which were seminomas. Germ
cell tumors are making only 85.2% of all testis tumors, while
paratesticular tumors and gonadal stromal tumors represent
14.8%. Of all testicular cancer, seminomas were seen in 40.7%
and nonseminomas in 44.6% [Table I Notably, 70.4% of the
cases in the first decade (1994—2003) were seminomas, while
in the second decade (2004—2013) 65.9% of the cases were
nonseminomas [Figure 3]. The subtypes of nonseminomas
recorded were a mixed tumor in 51.6%, embryonal carcinoma
in 19.9%, yolk sac tumor in 12.3%, germinomas in 6.7%,
teratomas in 6.0%, and choriocarcinomas in 3.6% [Table 2]
The most common subtypes of paratesticular tumors
were lymphomas in 34.75 and rhabdomyosarcomas in
23.6% [Table 3]. The Surveillance Epidemiology and End
Results (SEER) summary stage of seminomas was localized
in 61.6%, regional in 19.8%, and distant in 12.6%, while of
nonseminomas was 48%, 15.5%, and 28.5%, respectively.
Localized and distant status of seminomas improved over the
studied period by 12% and 4% respectively, while this trend
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Figure 1: Distribution of testicular cancer in adult Saudis by year
groups, Saudi Cancer Registry, 1994-2013
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Figure 2: Adult testicular cancer in Saudis by age groups Saudi Cancer
Registry, 1994-2013

Table 1: Adult testicular cancer among Saudi Cancer Registry,
1994-2013 (n=1004)

Cell types Malignancy Percentage
GCT: 85.4% Seminomas 40.7
Nonseminomas 44.6
Gonadal stromal tumors Sertoli cell tumors 0.3
Leydig cell tumors
Paratesticular tumors Lymphomas 14.4
Non-GCT: 14.6% Rhabdomyosarcomas
Others

GCTs: Germ cell tumors

Table 2: Malignant nonseminoma tumors in Adult Saudis:
Comparative data - Saudi Cancer Registry* versus USA**
(n=448)

Subtypes SCR* (%) USA** (%)
Mixed GCT 51.5 40
Embryonal carcinoma 19.9 40
Yolk sac tumors 12.3 1-2
Germinomas 6.7 N\A
Teratomas 6.0 5
Choriocarcinomas 3.6 10

*Saudi Cancer Registry, 2013, **The 5-min urology consult, 2015.
GCTs: Germ cell tumors, N\A: Not available

Table 3: Malignant paratesticular tumors in adult Saudi Cancer
Registry, 1994-2013 (n=144)

Tumor subtypes Percentage
Lymphoma 34.7
Rhabdomyosarcomas 23.6
Carcinomas 10.4
Sarcomas 9.0
Neoplasm 7.6
Others 14.6

DISCUSSION

The incidence of testicular cancer varies based on geography,
race and socioeconomic status and is on rising with substantial
differences among countries.”” This global increase appears to
be more related to birth cohort effects. The incidence is highest
in Europe and North America and lowest in Asia and Africa.
The age-standardized incidence rate in Europe and North
America is between 4 and 10/100,000, whereas in Asia and
Africa is between 0.2 and 1/100,000.5'The incidence among
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Figure 3: Adult testicular cancer in Saudis by year groups Saudi Cancer
Registry, 1994-2013

Saudis in 2013 is 1.8% of all cancer in men with an ASR of
0.9/100,000, which increased from 0.4 to 0.9,/100,000 during
the studied period. Due to the rarity of testicular cancer, no
much attention has been given by the local urologists, contrary
to other genitourinary cancer. For that reason, there is a paucity
of reports concerning testicular cancer in Saudi Arabia. The
existing literature and abstract proceedings of previous Saudi
annual conferences are sparse and controversial. The first
documented reports on testicular cancer among Saudis were
published in 1986 and 1987 analyzing 62 cases of testis tumors
seen between 1977 and 1983 at KFSH Riyadh, which is a
main national referral cancer center receiving around 22% of
all cancer cases in the country. Both articles reporting on the
same patients and the investigators concluded that seminoma
and nonseminoma were equal in percentage, cryptorchidism
reaching up to 24% of all cases and the majority of cases were
in advanced disease status at presentation.””*/ This is confirming
our current national-based study verifying seminoma in 41%
and nonseminoma in 45% of the cases but cryptorchidism
reaching only 4.58%. This discrepancy may be related to the
patterns of referral as well as the fact that these results are
noncurrent and verifying hospital-based data. An abstract
delivered at the Saudi annual conference 1989 from Aramco
Health Center Dhahran, East region reported 14 cases of testis
cancer over a period of 8 years (1981—1988). They found
seminoma in 64% and nonseminoma 36% with 2 children
among the nonseminomas.”’ Another report from the same
region studied 19 cases of testicular cancer over a period of
4 years (2006-2009), half of the cases were seminoma and
the other half were nonseminomas, while the form of clinical
presentation were reported to be scrotal mass in 58%, abdominal
mass in 26% and others in 16%.% This reflects again the
pattern of referral in the East region and the hospital-based
data. Two abstracts from the West region reporting on 42 cases
of testis cancer over a period of I years (2000-2010),
where seminoma making 62% and nonseminoma 38%.""'%!
Al Zahrani et al. presented an alarming abstract in the year
2000 from KFSH examining the compliance of seven patients
with testis cancer on surveillance, the investigators concluded,
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that none of the patients complied with their planned protocol
schedule.["*I Talic et al. reported in an interesting paper on the
low prevalence (0.82%) of intratubular germ cell neoplasia of
the testis in Saudi patients, particularly in the high-risk group
of patients with cryptorchidism."* Finally, El-Hsseiny studied
270 cases of testicular cancer from KFSH Riyadh (1975-1997)
and found 13% of the cases having tumors in undescended testis
and 85% of the tumors are seminomas.”® This rate is much
higher than our rate of 4.58% and also more than the current
rate at KESH of 9.0% (unpublished data), keeping in mind that
more than 85% of testicles reaching the pathology lab were not
labeled as descended or undescended (C629, ICD-0-3). The
reported rate of tumors in undescended testes from the states
is 5.83%.11 The reason for this discrepancy may be related to
the referral effect and the noncurrent data of ElI-Hsseiny study,
where at that time a certain number of adolescent/adult are
frequently submitted for orchidopexy, and most of these cases
occurred during the first decade (1994-2003). Since then, early
referral of children for orchidopexy has been improved all over
the country although not reaching the optimal age on referral,
as recently discussed by Neel.'”!

To the best of our knowledge, the current study is the first article
reporting population-based national data on testicular cancer
from Saudi Arabia. We describe the largest reported series to date
of this rare tumor in Saudi Arabia and provide contemporary
epidemiological and histopathological data. The current study
confirms the increasing incidence of testicular cancer with
doubling observed during the last decade, which is following the
rising trend worldwide."® The increment in incidence of testicular
cancer was also reported from most neighboring Gulf Cooperation
Council states." The most affected age group of 20-34 years
is keeping well with published series globally. While testis cancer
is the most common cancer in young, middle—aged men in

Western countries,2”

it is the most common solid malignancy
in 20—34-year-old Saudi men, as lymphoma and leukemia are
prevalent, they occupy the top of the list [Table 3]. The germ
cell tumors in our study are making only 85.4% of all testicular
cancer compared to 98% reported in Western countries, which is
mainly due to a higher rate of paratesticular tumors (14.3%)."
Opver the studied period, more nonseminomas (44.6%) than
seminomas (40.7%) were observed. A more granular look at
the figures of each decade alone, we observed the dominance
of seminoma over the first decade (70.4%) and of the
nonseminoma over the second decade (65.9%)). This remarkable
phenomenon which is also observed in the pediatric counterpart
warrants further clarification. The most common subtype of
seminomas is the classic form (94%), while the spermatocytic
and anaplastic forms are present in 3% each, which is equivalent
to reported series. Comparing the distribution of the subtypes
of the nonseminomas with that of Western countries, we

found several dissimilarities [Table 2]. A higher incidence of
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yolk sac tumor (9.2%) and germinomas (6.7%) was observed,
and a lower rate of embryonal cell carcinoma (14.9%) and
choriocarcinomas (3.6%) was noted.? Lymphomas (34.7%)
and rhabdomyosarcomas (23.6%)) are occupying the top of the
paratesticular tumors list, which is much higher than published
series.?l The SEER summary stage of seminoma was localized
in 61.6%, regional in 19.8% and distant in 12.6%, while of
nonseminoma was 48%, 15.5%, and 28.5%, respectively. These
figures are corroborating the more aggressive course of the
nonseminomas compared to seminomas, which is a universal
circumstance worldwide.”* The advanced stage of the disease at
presentation particularly in seminoma is confirming the delayed
detection of the disease as compared to global series. Regrettably,
a modest stage improvement was observed only in seminoma
during the studied period, which unfortunately was not seen in

nonseminoma.

The current study has some limitations. Varies important
clinical features are not captured by the SCR, which limited
the outcome of the study. Unfortunately, we were unable to
report on the mode of patient presentation, the modality of
treatment applied and updated survival and mortality data of
the followed—up patients. Despite the limitations, our study
has several strengths. The data delivered is the first published
national figures on testicular cancer in Saudi Arabia eXtending
over a period of two decades. The population-based data from
the SCR include almost all patients diagnosed with testicular
cancer nationwide. One advantage of population-based
registries is that they provide the opportunity to compile a
large number of cases of a given rare condition. In addition, we
collected and evaluated as a reference the data on all Saudis with
testis cancer accrued from 1976 to 2013 at the main referral
cancer center in the country, namely the KFSH Riyadh. We
anticipate that the data identified in this study will serve as a
useful platform for further investigation on testicular cancer
among Saudis and should urge the researcher to strive for more
innovative research covering this understudied nonetheless
steadily increasing urological cancer in our country. Hopetully,
the newly created Saudi Cancer Center will ultimately proceed
to establish, implement and supervise nationwide imperative
current practice guidelines to enhance the detection, diagnosis,
and treatment of all cancer and ensure the execution of these
arrangements by transferring guidelines into practice such as, the
national second opinion network for testicular cancer patients,
which has been successfully implemented in Europe.*>**' The
Saudi pioneer work on management guidelines for testicular

germ cell tumors has already been launched in 2014.127]

CONCLUSIONS

The incidence rate is on rising with doubling observed during

the last decade. The most affected age group was 20—34 years.
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Noteworthy was the dominance of the seminomas in the
first decade and of the nonseminomas in the second decade.
Paratesticular tumors rate is high, third of which were
lymphomas. Compared to data from Western countries, notably,
there is a high rate of yolk sac tumors and germinomas and a
low incidence of choriocarcinomas and embryonal carcinomas.
In general, late presentation of all testicular cancer was noted,
although a modest stage improvement over the studied period

was observed in seminomas, not in nonseminomas.
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