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Introduction :  5 

Testicular neoplasms are the most common solid organ malignancies in men aged 15 to 35 years, 6 

accounting for 0.5% to 1% of all male cancers. Despite their relatively low incidence, these tumors are 7 

notable for their exceptionally high five-year survival rates, exceeding 90% in most cases (1) (2) (3) 8 

(4). Germ cell tumors of the testis (GCTTs), which constitute 98% of testicular cancers, are 9 

characterized by unique biological and clinical features. They are rare, with an annual incidence of 8 10 

to 10 cases per 100,000 men in Northern European countries (5) (6), and exhibit a distinct peak in 11 

young men aged 20 to 45 years (7) (8). 12 

GCTTs are histologically diverse, encompassing a spectrum of subtypes with varying clinical behaviors 13 

and therapeutic responses. They are broadly classified into two main groups: pure seminomas and 14 

non-seminomas. Non-seminomas include four pure histological subtypes—embryonal carcinoma, 15 

yolk sac tumor, choriocarcinoma, and teratoma—as well as mixed forms (9) (10). While seminomas 16 

and non-seminomas are traditionally thought to occur in equal proportions, recent studies suggest a 17 

rising incidence of seminomas (11). Notably, the presence of teratoma, a subtype resistant to both 18 

radiotherapy and chemotherapy, often necessitates tailored therapeutic approaches. Despite its 19 

frequent identification in pathological evaluations, teratoma is rarely highlighted in clinical series, 20 

underscoring a gap in the literature. 21 

Clinically, GCTTs are distinguished by their reliance on serum biomarkers—alpha-fetoprotein (AFP), 22 

beta-human chorionic gonadotropin (bHCG), and lactate dehydrogenase (LDH)—for diagnosis, 23 

staging, and treatment planning  (9). Non-seminomas, in particular, are more likely to present with 24 

metastatic dissemination compared to seminomas, further complicating their management (12). 25 

Additionally, factors such as patient age, primary tumor size, pathological stage (pT), and biomarker 26 

levels play critical roles in risk stratification and therapeutic decision-making. However, the interplay 27 

between these factors remains poorly understood, as most studies have focused on isolated 28 

parameters or small cohorts, often derived from 20th-century data (13). 29 

Despite the high cure rates associated with GCTTs, morbidity and mortality remain closely tied to the 30 

stage at diagnosis. Advanced disease is associated with poorer outcomes, increased treatment-31 

related toxicity, and a higher risk of recurrence and death. These challenges highlight the need for 32 

ongoing research to refine risk stratification and optimize therapeutic strategies. 33 

This study presents a retrospective analysis of 48 patients treated for testicular germ cell tumors at 34 

the Medical Oncology Department of Hassan II University Hospital in Fez, Morocco, between 2017 35 

and 2024. Our objective is to describe the prognosis, treatment outcomes, and clinical characteristics 36 

of these patients, contributing to the growing body of evidence on GCTT management in low- and 37 

middle-income countries. 38 
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Material and methods : 43 

This retrospective study analyzed the medical records of 48 patients treated for testicular germ cell 44 

tumors at the Medical Oncology Department of Hassan II University Hospital in Fez, Morocco, 45 

between January 2017 and September 2024. Data were extracted from digitized medical records and 46 

analyzed using SPSS software (version 20). 47 

 48 
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Results :  50 

The annual incidence rate was estimated at 6 new cases per year. The mean age of the patients was 51 

32 years (range: 15–61 years). Cryptorchidism was the most common risk factor, present in 31.25% of 52 

patients, while scrotal swelling was the most frequent clinical symptom, observed in 80% of cases. 53 

Diagnosis was confirmed through orchiectomy in all patients (100%). Disease stages at diagnosis were 54 

distributed as follows: stage I (16%), stage II (10%), and stage III (22%). According to the International 55 

Germ Cell Cancer Collaborative Group (IGCCCG) classification, 68% of seminomatous germ cell tumor 56 

(SGCT) patients had a favorable prognosis, while 32% had an intermediate prognosis. In contrast, 50% 57 

of non-seminomatous germ cell tumor (NSGCT) patients had an unfavorable prognosis. 58 

 59 

The BEP regimen (Bleomycin, Etoposide, Cisplatin) was the most commonly used first-line treatment, 60 

achieving complete remission in 31.25% of patients and partial response in 12.6%. Disease 61 

progression occurred in 18.8% of cases (n = 9), necessitating second-line chemotherapy: six patients 62 

received the TIP protocol, two received BEP, and one received VIP. Additionally, three patients 63 

underwent surgery for residual masses, and two received palliative radiotherapy for brain 64 

metastases. Six deaths were reported, all in stage III patients (three SGCT and three NSGCT). 65 

After a median follow-up of 4 years, the overall survival (OS) rate was 90%, and the progression-free 66 

survival (PFS) rate was 60% across all histologies. SGCTs demonstrated superior outcomes, with OS 67 

and PFS rates of 91% and 86%, respectively, compared to NSGCTs, which had OS and PFS rates of 85% 68 

and 80%. 69 

 70 



 

 

Graphic 1: Kaplan-Meier curves for overall survival and progression-free survival of all Germ Cell 71 

Tumors 72 
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Graphic 2: Kaplan-Meier curves for overall survival and progression-free survival of all Seminomatous 76 

Germ Cell Tumors 77 

 78 
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Graphic 3: Kaplan-Meier curves for overall survival and progression-free survival of all Seminomatous 80 

Germ Cell Tumors 81 
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Discussion : 86 

Epidemiological and clinical insights: 87 

Testicular germ cell tumors (TGCTs) are rare malignancies, accounting for 1–1.5% of all male cancers, 88 

yet they represent the most common solid tumors in young men aged 15–35 years (14) (15). In our 89 

study, the annual incidence of TGCTs at Hassan II University Hospital of Fez was 6 new cases per year, 90 

reflecting the rarity of this disease. This is lower than the incidence reported in studies from Northern 91 

Europe and Japan, where annual rates range from 8 to 10 cases per 100,000 men (16). The median 92 

age of our patients was 32 years, consistent with global data, though slightly younger than the 93 

median age of 37 years reported in Japanese cohorts (17). This discrepancy may reflect demographic 94 

or regional differences in disease presentation. 95 

Scrotal swelling (80%) and pain (30%) were the most common presenting symptoms, aligning with 96 

findings from Bosl et al., who reported that 87.5% of patients present with testicular-related 97 

symptoms (18). Delays in diagnosis, often due to patient reluctance or lack of awareness, remain a 98 

significant challenge, as they can lead to advanced disease at presentation. This underscores the need 99 

for public health initiatives to improve early detection and reduce diagnostic delays. 100 

 101 

Pathological and Staging Characteristics: 102 

In our cohort, seminomatous germ cell tumors (SGCTs) accounted for 58.3% of cases, while non-103 

seminomatous germ cell tumors (NSGCTs) represented 41.7%. This distribution differs slightly from 104 

global trends, where NSGCTs are typically more prevalent (19). The higher proportion of SGCTs in our 105 

series may reflect regional variations in tumor biology or diagnostic practices. 106 

Staging revealed that 16% of patients presented with stage I disease, 10% with stage II, and 22% with 107 

stage III. Notably, a significant proportion of patients were diagnosed at advanced stages, contrasting 108 

with Japanese series where stage I disease is more common . This highlights potential gaps in early 109 

diagnosis and access to care in our setting. According to the International Germ Cell Cancer 110 

Collaborative Group (IGCCCG) classification, 68% of SGCT patients had a favorable prognosis, while 111 

50% of NSGCT patients had an unfavorable prognosis, consistent with the more aggressive nature of 112 

NSGCTs. 113 

 114 

Therapeutic outcomes and comparisons: 115 

The cornerstone of TGCT management remains inguinal orchiectomy, performed in all our patients, 116 

followed by risk-adapted chemotherapy or surveillance. The BEP regimen (Bleomycin, Etoposide, 117 

Cisplatin) was the most commonly used first-line treatment, achieving complete remission in 31.25% 118 

of patients and partial response in 12.6%. These outcomes align with global standards, where BEP 119 

chemotherapy is the gold standard for advanced TGCTs, with cure rates exceeding 90% in good-120 

prognosis groups (20) (21). 121 



 

 

For stage I seminoma, active surveillance was employed in 3 patients, while 6 received adjuvant 122 

carboplatin. This approach is supported by both the National Comprehensive Cancer Network (NCCN) 123 

and the European Association of Urology (EAU), which recommend surveillance as the preferred 124 

option to minimize overtreatment, with adjuvant carboplatin reserved for patients seeking to reduce 125 

relapse risk (22) (23). In stage II and III seminoma, BEP chemotherapy demonstrated high efficacy, 126 

consistent with guidelines recommending 3 cycles for optimal outcomes (24). 127 

In NSGCTs, treatment strategies were tailored to risk stratification. For stage I disease, active 128 

surveillance was used in low-risk patients, while high-risk patients received a single cycle of BEP. For 129 

advanced NSGCTs, 3–4 cycles of BEP or VIP (Vinblastine, Ifosfamide, Cisplatin) were administered, 130 

depending on prognostic category. These approaches are in line with international guidelines, which 131 

emphasize the importance of risk-adapted therapy to balance efficacy and toxicity (25) (26). 132 

Survival outcomes: 133 

After a median follow-up of 4 years, the overall survival (OS) rate was 90%, and progression-free 134 

survival (PFS) was 60% across all histologies. SGCTs exhibited superior outcomes, with OS and PFS 135 

rates of 91% and 86%, respectively, compared to 85% and 80% for NSGCTs. These findings are 136 

consistent with global data, where SGCTs demonstrate better survival due to their radiosensitivity 137 

and less aggressive behavior (27). The slightly lower PFS in NSGCTs reflects their propensity for 138 

metastatic spread and resistance to treatment in high-risk cases. 139 

Radiotherapy and palliative care : 140 

Radiotherapy was utilized in 2 patients with brain metastases for palliative purposes. While 141 

historically a mainstay in seminoma treatment, its role has diminished due to concerns about long-142 

term toxicity, such as secondary malignancies and cardiovascular disease (28). Advances in 143 

radiotherapy techniques, such as intensity-modulated radiotherapy (IMRT) and proton therapy, offer 144 

improved precision and reduced side effects, though their use remains limited to palliative settings in 145 

NSGCTs due to their lower radiosensitivity (29). 146 

Sperm Preservation: (30)  147 

Sperm abnormalities are prevalent in TGCT patients, affecting approximately 20% of cases. 148 

Chemotherapy and radiotherapy further exacerbate fertility issues, underscoring the importance of 149 

sperm cryopreservation before treatment. In our series, 3 patients underwent sperm preservation, a 150 

practice strongly recommended by international guidelines to safeguard reproductive potential . 151 

However, the low uptake in our cohort highlights the need for improved patient education and access 152 

to fertility preservation services. 153 

Strenghts and limitations :  154 

Our study provides valuable insights into the management and outcomes of TGCTs in a Moroccan 155 

population, contributing to the limited data from low- and middle-income countries (LMICs). 156 

However, the retrospective design and single-center nature of the study limit its generalizability. 157 

Additionally, the small sample size and relatively short follow-up period may affect the robustness of 158 

survival analyses. Future multicenter studies with larger cohorts and longer follow-up are needed to 159 

validate these findings. 160 

 161 

Conclusion :  162 

 163 

In conclusion, our study reaffirms the excellent prognosis of TGCTs, particularly SGCTs, when 164 



 

 

managed according to international guidelines. The high survival rates observed in our cohort, even 165 

in advanced stages, underscore the effectiveness of modern therapeutic strategies, including risk-166 

adapted chemotherapy and active surveillance. However, challenges such as delayed diagnosis, 167 

limited access to fertility preservation, and the need for tailored treatment approaches in high-risk 168 

NSGCTs remain areas for improvement. Continued research and adherence to evidence-based 169 

guidelines are essential to further enhance outcomes for patients with TGCTs. 170 
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