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Summary
Testicular cancers are relatively rare cancers of young patients worldwide but the incidence rate

is increasing specially in western society. However, There is a paucity of published studies
regarding testicular tumors in Irag, and Alnajaf city in particular. In this study we conduct a
statistical histopathological analysis for the epidemiological and morphological characteristics of
testicular cancers in a single private lab at Alnajaf city, Iraq between February 2005 and
December 2020. All pathology reports were retrieved from a computerized database. During the
period of study, 80 cases were diagnosed with testicular tumors representing (2.33%) of all male
malignancies. The Histological typing of testicular tumors revealed that 75/80 cases had Germ
cell tumors, contributed for (93.75%). Among them, Seminomas were the more frequent reported ,
(42.50%) , followed by MGCT (38.75%) , other subtypes were less frequent, and the least frequent
subtypes were TSTM, Sepermatocytic seminoma, and Leydig cell tumor in a rate of 1.25% for
each. The mean ages of patients diagnosed with testicular malignancies in general and those with
germ cell tumors were 33 years. Seminoma had a mean age of 40 years while those diagnosed
with non-seminomas had a mean age of 26 years. Right sided testicular malignancies were
significantly the more frequent , 47/80 (58.75%). Germ cell neoplasia in situ (GCNIS) was seen in
5 out of 75 cases with germ cell tumors (6.6%). In conclusion, testicular tumors are relatively
uncommon and more likely to be a disease of young patient. Germ cell tumors were the most
frequent, seminoma predominates over non- seminomatous germ cell tumors.
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1. INTRODUCTION

Testicular cancers relatively represent a small percentage of all malignancies in males
globally. During 2020, 74458 cases has been reported worldwide with an age-standardized
incidence rate of 1.8/100,000 ranging from 9.3/100,000 in Western Europe to 0.36/100,000 in
Micronesia (1). The incidence is increasing in many countries especially the developed
ones(2); however, mortality rates remain low(3). In Irag, 219 new cases have been reported
during 2020 representing 0.65% of all cancer sites (4).The adolescent & young adult men are
most commonly affected , although, recently the presenting age is rising for affected patients ,
especially in seminoma(5). The 2016 WHO Classification of tumors of the testis and
paratesticular tissue includes the following general categories : germ cell tumors derived from
germ cell neoplasia in situ, germ cell tumors unrelated to germ cell neoplasia in situ, sex cord
stromal tumors, tumor containing both germ cell and sex cord stromal elements, miscellaneous
tumors of the testis, hematolymphoid tumors, tumors of collecting duct and rete testis, tumors
of paratesticular structures, mesenchymal tumors of the spermatic cord and testicular adnexa
and metastatic tumors(6). Germ cell tumor is the most common type making about 95 % of all
testicular cancers (7). The main predisposing factors include : undescended testicle, abnormal
sexual development, family history, testicular microliths in subfertility , previous history of
germ cell tumors and genetic factors(8). Intratubular germ cell neoplasia is identified as the
premalignant lesion with similar risk factors(9). In this study we conduct a statistical
histopathological analysis for the epidemiological and morphological characteristics of
testicular cancers in a single private lab at Alnajaf city as There is a paucity of published

studies regarding testicular tumors in Iraq, and Alnajaf city in particular.

2. PATIENTS and METHODS

This is a cross-sectional study. The study population included all cases obtained in a single
private lab at Al-najaf city, Iraq between February 2005 and December 2020. All pathology
reports were retrieved from a computerized database. The diagnoses were most often made
by two board certified pathologists. Total numbers of cases of testicular tumor were 80
analysed for: the histological subtype, the age of the patient, the side of tumor (left, right or
bilateral), the history of undescended testis & presence of germ cell neoplasia in situ

(GCNIS) . 3 cases of extratesticular germ cell tumors including a case with retroperitoneal
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seminoma and 2 cases with mixed germ cell tumors , first, in a para-aortic lymph node &
second, in two neck & mediastinal masses have been excluded because they were not
associated with testicular biopsies. For descriptive purposes, the histological subtypes are
divided into germ cell and non-germ cell tumors. The former is divided into : seminomas,
non-seminomas & spermatocytic seminomas. The latter includes all testicular tumors other
than germ cell tumors. 2016 WHO classification of tumors of the testis and paratesticular
tissue is not followed as most cases had been diagnosed according to the previous versions
of WHO classification.

Statistical analysis

Data were entered managed and analyzed using the statistical package for social sciences
(SPSS) version 26 . Descriptive statistics expressed as frequencies, percentage , mean and
standard deviation according to the variable types. Chi-square test was used to compare
frequencies & Z-test was used to compare proportions . Bivariate correlation analysis (
Spearman’s test ) was used to assess the inter-correlation between variables. Analysis of
variances (ANOVA) test was used to compare mean age across the histological subtypes
while student’s t test was used to compare mean age across the main two types of tumor ;
germ cell and non-germ cell tumors types . All statistical tests were applied under the

assumption of two-tailed level of significance of 0.05.
3. RESULTS

The total number of cases received during fifteen years period (February 2005 to December
2020) was 40799, in males, a total of 3432 malignancies were reported, represented (8.41%)
of all tumors received in the lab. Of them 80 cases were diagnosed with testicular tumors ,
represented (2.33%) of all male malignancies, ( Figure 1) . The annual distribution of the 80
cases for the period 2005-2020, revealed variant rates in registered testicular tumors across
the 15 years. The rates of registered testicular tumors ranged between 0.99% in the year 2017
to 6.06% in the year 2006 , with an average annual rate of 2.92% for the whole period,
however, the difference among the annual rates was statistically insignificant, (P. value =
0.112), (Table 1 and Figures 2). The Histological typing of testicular tumors revealed that vast
majority, 75/80 cases had Germ cell tumors, contributed for (93.75%), (P. value < 0.001,
highly significant), (Figure 3). Furthermore, histopathological subtyping of the 80 testicular

tumors, is summarized in (Table 2), where Seminomas were the more frequent reported |,
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(42.50%) , followed by MGCT (38.75%) , other subtypes were less frequent, and the least
frequent subtypes were TSTM, Sepermatocytic seminoma, and Leydig cell tumor in a rate of
1.25% for each. During the analysis of Patients’ ages, the ages of two patients one with
seminoma & the other with yolk sac tumor were unknown. The mean age of the remaining 78
patients was 33 years. The germ cell tumors had a mean age 33 years. ( standard deviation of
14.5 years ). Patients diagnosed with seminoma had a mean age of 40 years ( standard
deviation of 11 years) while those diagnosed with non-seminomas had a mean age of 26
years ( standard deviation of 13 years ). Regarding the side of tumors, right sided testicular
malignancies were significantly the more frequent , 47/80 (58.75%), left sided ones
represented (35%) and only one case with bilateral, however, in 4 cases (5%) the side of
tumor was unreported (missed data), nonetheless, right sided tumors were the significantly
more frequent (P. value = 0.001), (Table 3). Further analysis, using bivariate analysis, was
performed to assess the possible inter-correlation between the patient’s age , the annual rate,
histological type and laterality of testicular tumors , result of these analyses are demonstrated
in (Table 4), where the only significant correlation was found between age of patients and
histological subtypes (R = 0.435, P < 0..01), therefore, analysis of variances (ANOVA)
performed to compare mean age of patients with different histological subtype. This
comparison revealed that patient with Spematocytic seminoma was the oldest one (75 years) ,
followed by patient with Leydig cell tumor (50 years), NHL (41 £+ 5.7) years while Yolk sac
tumor associated with the youngest age with a mean of 1.5 £ 0.5 years, (Table 5). However,
the comparison of mean age of total 75 cases with germ cell tumor versus the 5 cases with
non-germ cell tumor revealed no significant difference between both groups where the mean
age was 32.7 + 14.9 vs. 34.4 + 14.4 years, respectively, (P. value > 0.05), (Table 6). Germ cell
neoplasia in situ (GCNIS) was seen in 5 out of 75 cases with germ cell tumors (6.6%). Four of
them (5.3%) were identified in the same testis harboring an invasive germ germ cell
malignancy and one (1.3%) was seen in the contralateral testicle. None of them were
associated with cryptorchidism. The histological subtypes of the associated invasive tumors
were seminoma in 2 cases & mixed germ cell tumors with admixed seminoma in the other 3
cases. A history of cryptorchidism was recorded in three patients (3.75%). Two of them
developed seminomas. The other patient had mixed germ cell tumors with admixed

seminoma.
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Figure 1. Distribution of total testicular tumors out of total malignancies in males for period 2005-2020

Table 1. Annual distribution of tumors registered during the period 2005 — 2020 and
the rates of testicular tumors

Total no. of Malignancies in Males Testicular tumors

Years

cases
No. % No. %
2005 915 21 2.30 1 4.76
2006 1351 66 4.89 4 6.06
2007 1179 79 6.70 1 1.27
2008 845 39 4.62 2 5.13
2009 1015 75 7.39 4 5.33
2010 1289 89 6.90 1 1.12
2011 1784 115 6.45 4 3.48
2012 2297 156 6.79 4 2.56
2013 2537 254 10.01 4 1.57
2014 2792 287 10.28 4 1.39
2015 2956 287 9.71 7 2.44
2016 3496 330 9.44 13 3.94
2017 4119 403 9.78 4 0.99
2018 4783 451 9.43 7 1.55
2019 5220 394 7.55 8 2.03
2020 4221 386 9.14 12 3.11
Total 40799 3432 8.41 80 2.33
Average annual rate 2.92
P. value = 0.112, no significant difference in the annual rates
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Figure 2. Distribution of Annual reported testicular tumors for the period 2005-2020
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Figure 3. Types of total testicular tumors reported during period 2005-
2020 (highly significant difference (P. value <0.001)
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Table 2. Subtyping of 80 testicular tumors reported during period 2005-2020

Type of tumor No. %
Seminoma 34 425
2 Non-seminoma YST 5 6.25
S Teratoma 3 3.75
= TSTM 1 125
o
S MGCT 31 38.75
(5]
o Sepermatocytic seminoma 1 1.25
Total 75 93.75
- Leydig cell tumor 1 1.25
g g | NHL 2 2.50
1 3 . - . -
S = Leukemic infiltration 2 2.50
z 8
Total 5 6.25
Total 80 100.0
YST: yolk sac tumor, TSTM: teratoma with somatic type malignancy, MGCT: mixed germ cell
tumor, NHL: non-Hodgkin lymphoma.

Table 3. Distribution of the 80 testicular tumors reported during the period
2005-2020 according to the affected side

Side No. %
Right 47 58.75%
Left 28 35.0%
Bilateral 1 1.25%
unavailable 4 5.0%
Total 80 100.0
P. value = 0.001, significant more frequent right sided tumor
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Table 4. Bivariate Correlation matrix among the studied variables of
testicular tumor cases

bl o Variable
Variable Statistics Histological Annual
Age
type rate
R 0.435
Histological type
P. value <0.001
R 0.056 -0.039
Annual rate
P. value 0.619 0.729
R -0.214 0.072 0.132
Side
P. value 0.057 0.525 0.243
R: Correlation Coefficient

Table 5. Comparison of mean age of patients according to Histological type
using ANOVA test

Age (year)
Histological type No. of cases ean .
Sepermatocytic seminoma 1 75.0 0.0
Leydig cell tumor 1 50.0 0.0
NHL 2 41.0 5.7
Seminoma 34 39.7 11.0
Mixed germ cell tmor 31 30.5 9.3
Leukemic infiltration 2 20.0 7.1
Teratoma 3 195 15.9
Teratoma with somatic type malignancy 1 16.0 0.0
Yolk sac tumor 5 15 0.5
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Table 6. Comparison of mean age of cases with germ cell tumor
versus non-germ cell tumor

Age (year)
Histological type No. of cases
mean SD
Germ Cell tumor 75 32.7 14.9
Non-Germ Cell tumor 5 344 14.4
Total 80 32.8 14.7
P. value = 0.807, Not significant

4. DISCUSSION

As mentioned previously, testicular tumor is relatively rare worldwide with the highest
incidence being registered in western world compared to Asia and Arica(10). In this
study, it represents 2.33% of all male malignancies which is slightly higher than the
reported percentages ( 0.9% of all malignancies & 0.8% of male malignancies ) in
Tanzania & Pakistan respectively throughout 10 years period (11),(12). In a another
study, the age- standardized rate of testicular cancer among Iranian males was 1.13(13).
Although The annual distribution of the 80 cases was variable ranging between 0.99%
in the year 2017 to 6.06% in the year 2006, but the statistical analysis revealed
insignificant difference ( P. value = 0.112). Histologically, Germ cell tumor was the
most common subtype contributed for (93.75%), with seminoma accounting for
(42.50%) , followed by MGCT (38.75%). Relatively, similar distribution of histological
types was also seen in Lebanon(14) , Australia(15) and Germany(16). The non-germ
cell tumors represented 6.25% and lies within the reported range in the united states (5-
10%)(17).

The mean ages of patients diagnosed with testicular malignancies in general and those
with germ cell tumors were 33 years. This is similar to the published statistics of the
united states(18), Lebanon(14)and Germany(16) while in one study in Saudi Arabia the
mean age for testicular tumors was 38.2(19). Patients diagnosed with seminoma had a
mean age of 40 years ( standard deviation of 11 years) while those diagnosed with non-

seminomas had a mean age of 26 years ( standard deviation of 13 years ). This mean
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age is compatible with a German literature, in which the mean ages of seminomomatous
VS non-seminomatous were 41 years vs 31 years respectively(20). Spermatocytic
seminoma is usually consider a germ cell tumor of elderly although it has been recorded
in younger patients with a mean age of (53.5years) ranging between (19 to 92 years
)(21). In our study, a patient with Spermatocytic seminoma was the oldest one (75
years) representing (1.25%) of all testicular tumors , followed by patient with Leydig
cell tumor (50 years,1.25%) then two patients with NHL (41 + 5.7 years,2.5%) .it has
been published that Leydig cell tumors constitute (2-3%) of testicular neoplasm and
80% of cases are diagnosed in young or middle age patients (30-60years) while NHL
accounts for 5% of testicular malignancies being the most frequent subtype in patient
over 60 years(22).

Yolk sac tumor was associated with the youngest age with a mean of 1.5 £ 0.5 years
which is compatible with presenting age of prepubertat type in the literatures(23).
However, the comparison of mean age of the total 75 cases with germ cell tumor versus
the 5 cases with non-germ cell tumor revealed no significant difference between both
groups where the mean age was 32.7 £ 14.9 vs. 34.4 + 14.4 years, respectively, (P.
value > 0.05). Regarding the side of tumors, right sided testicular malignancies were
significantly the more frequent , 47/80 (58.75%), left sided ones represented (35%) and
only one case with bilateral tumors. The right testis is more commonly affected by the
neoplastic process in many reports from Tanzania (67.9%)(11), Japan(51.3% )(24),
Pakistan (54.3%)(25) and Lebanon (55%)(14). A possible explanation is the higher
frequency of the right sided undescended testis than on the left side(26). On other hand,
Cryptorchidism is a strong risk factor for germ cell tumors and thought to have a role in
(10%)(27) of cases and shown to the increase the risk of malignant transformation by
four-folds(28). In this study it was recorded in three patients (3.75%). Two of them
developed seminoma which is the most frequent reported subtype of germ cell tumors
developed in crytorchid testis(29). The other patient had mixed germ cell tumors with
admixed seminoma. This lower percentage of undescended testes could be attributed to
lack of some clinical data about cases analyzed in our study.

Germ cell neoplasia in situ (GCNIS) is the well identified precursor lesion for most

subtypes of testicular germ cell tumors and its prevalence among males was reported as
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(0.4-0.8%) with the expectance that 70% of patients harboring GCNIS will develop
related invasive germ cell tumor within 7 years (30). In our study, GCNIS was seen in 5
out of 75 cases with germ cell tumors (6.6%). Four of them (5.3%) were identified in
the same testis harboring an invasive germ germ cell malignancy and one (1.3%) was
seen in the contralateral normally appearing testicle which could be explained by the
fact that unilateral testicular malignancy is strong risk factor for developing malignant
growth on the other side(31) . However, in other studies GCNIS was reported quite
more frequent than our work and assumed to been seen in (80-100%) of seminomatous
and non seminomatous germ cell tumors and (5%) of the contralateral testis of germ
cell tumors. This underestimation of GCNIS may be attributed to the loss of prognostic
value of reporting it(32).Although cryptorchidism is a known risk factor for
GCNIS(30,31), None of the 5 cases were associated with undescended testis. The
histological subtypes of the associated invasive tumors were seminoma in 2 cases &
mixed germ cell tumors with admixed seminoma in the other 3 cases which are GCNIS

related subtypes of germ cell tumors(6).

5. CONCLUSIONS

This study shows that testicular tumors are relatively uncommon diagnoses in our lab at
Alnajaf city. They are more likely to be a disease of young patient and the vast majority of
cases are germ cell tumors ( 93.75%). Among them, seminoma predominates over non-
seminomatous germ cell tumors while mixed germ cell tumor is the most frequent form in
the latter. The right testicle is more commonly affected by the neoplastic process as
compared to the left side. Cryptorchidism is reported as a risk factor in 3.75% of cases while
GCNIS is reported in only 6.6% cases of germ cell tumor which is quite lower than the

reported percentage globally.
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