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Abstract 
Introduction: Testicular germ cell tumors (TGCTs) are rare but account for 
more than 90% of testicular cancers. They mainly affect young men and have 
a high cure potential. This study aimed to describe the characteristics, man-
agement, and prognosis of TGCTs treated at Hassan II University Hospital of 
Fez. Materials and Methods: This monocentric retrospective study included 
34 patients treated for TGCTs between May 2017 and December 2022. Epide-
miological, clinical, therapeutic, and survival data were collected from medical 
records. Results: The mean age was 34 years (range: 16 - 66). Testicular en-
largement was the main presenting symptom (75%). All diagnoses were con-
firmed by orchiectomy. According to the AJCC classification, 34% of patients 
were stage I, 28% stage II, and 38% stage III. Based on the IGCCCG prognostic 
classification, 50% of patients had a good prognosis and 50% had an interme-
diate prognosis. The BEP regimen was the most commonly used first-line 
chemotherapy. After a median follow-up of 4 years, overall survival (OS) was 
90% and progression-free survival (PFS) was 85%. For seminomas, 4-year OS 
was 91% and PFS was 86%. For non-seminomatous tumors, OS was 85% and 
PFS was 80%. Conclusion: This series confirms the excellent prognosis of 
TGCTs in a Moroccan context, with survival outcomes comparable to inter-
national standards. It highlights the importance of standardized management 
according to stage and histological subtype. 
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1. Introduction 

Testicular cancer, although accounting for only 0.5% to 2% of all male malignan-
cies, is the most common solid tumor in young men aged 15 to 35 years [1]. More 
than 90% of these cancers are testicular germ cell tumors (TGCTs), classified into 
two main groups: seminomas and non-seminomatous germ cell tumors (NSGCTs) 
[2]. TGCTs represent one of the greatest successes of modern oncology, with cure 
rates exceeding 95% for localized disease and remaining high even in metastatic 
stages, thanks to the development of effective platinum-based chemotherapy reg-
imens [3]. 

This curability strongly depends on accurate risk stratification, which integrates 
histological subtype, tumor marker levels (alpha-fetoprotein, beta-human chori-
onic gonadotropin, lactate dehydrogenase), and disease stage according to the 
American Joint Committee on Cancer (AJCC) classification and the International 
Germ Cell Cancer Collaborative Group (IGCCCG) prognostic classification for 
metastatic disease [4]. Standard management relies on radical inguinal orchiec-
tomy for diagnosis and local control, followed by active surveillance, adjuvant 
chemotherapy, or primary chemotherapy depending on stage and risk category 
[5]. 

While epidemiological and survival data from Western countries are well es-
tablished, publications from North Africa, and particularly from Morocco, remain 
scarce. This study aimed to describe the clinicopathological profile, therapeutic 
strategies, and survival outcomes of a cohort of patients with TGCTs treated at 
the Medical Oncology Department of Hassan II University Hospital of Fez, Mo-
rocco. 

2. Materials and Methods 
2.1. Study Design and Population 

This was an observational, descriptive, retrospective cohort study conducted at 
the Medical Oncology Department of Hassan II University Hospital of Fez, Mo-
rocco. All consecutive patients aged 18 years or older with histologically con-
firmed TGCTs treated and followed between May 1, 2017, and December 31, 2022, 
were included. 

2.2. Data Collection and Variables 

Data were extracted from electronic medical records using a standardized collec-
tion form. The following variables were collected: 
• Demographic data: age at diagnosis. 
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• Clinical data: presenting symptoms, personal history (cryptorchidism), and 
family history of testicular cancer. 

• Pathological and staging data: histological subtype (seminoma vs NSGCT), 
primary tumor size, lymphovascular invasion, pre-orchiectomy serum tumor 
markers (AFP, β-hCG, LDH), clinical stage according to the 8th AJCC edition, 
and IGCCCG risk group for metastatic patients. 

• Therapeutic data: type of initial surgery, chemotherapy regimens (agents and 
number of cycles), use of radiotherapy, and surgery for residual masses. 

• Outcome data: treatment response, relapse/progression events, date of last 
follow-up, and vital status. 

2.3. Definitions and Statistical Analysis 

Overall survival (OS) was defined as the time from histological diagnosis to death 
from any cause or last follow-up. Progression-free survival (PFS) was defined as 
the time from diagnosis to first evidence of disease progression, relapse, or death 
from any cause. 

Statistical analysis was performed using SPSS software (version 26.0, IBM 
Corp.). Continuous variables were described using means (with ranges) or medi-
ans, and categorical variables were summarized as frequencies and percentages. 
Survival probabilities for OS and PFS were estimated using the Kaplan–Meier 
method. 

2.4. Ethical Considerations 

This retrospective study was conducted in accordance with local ethical standards 
and the principles of the Declaration of Helsinki. Patient data were anonymized 
to ensure confidentiality. Given the observational nature of the study using anon-
ymized data, the requirement for individual informed consent was waived by the 
institutional review board. 

3. Results 

The cohort included 34 adult patients with testicular germ cell tumors managed 
between May 2017 and December 2022. The mean age at diagnosis was 34.5 ± 11.2 
years, with a range from 16 to 66 years. The most represented age group was 31 - 
40 years (35.3%). Baseline demographic and clinical characteristics of the patients 
are presented in Table 1. 

 
Table 1. Baseline characteristics of patients (n = 34). 

Characteristic Number of patients Percentage (%) 

Age (years)   

Mean age ± SD 34.5 ± 11.2 — 

11 - 20 2 5.9 

21 - 30 9 26.5 
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Continued 

31 - 40 12 35.3 

41 - 50 6 17.6 

>50 5 14.7 

Histological subtype   

Pure seminoma 17 50.0 

Non-seminomatous tumor 17 50.0 

Medical history   

Cryptorchidism 4 11.8 

Family history 1 2.9 

Presenting symptom   

Testicular enlargement 26 76.5 

Testicular pain 20 58.8 

 
Patients with non-seminomatous germ cell tumors were significantly younger 

than those with pure seminomas (30.2 years versus 38.9 years; p < 0.05). A per-
sonal history of cryptorchidism was reported in 11.8% of patients, while a family 
history of testicular cancer was found in 2.9% of cases. The most frequent clinical 
presentation was painless enlargement of the testicle, observed in 76.5% of pa-
tients. 

From a histological standpoint, pure seminomas and non-seminomatous germ 
cell tumors each accounted for 50% of cases. According to the AJCC 8th edition 
classification, 35.3% of patients were diagnosed at stage I, 26.5% at stage II, and 
38.2% at stage III. The distribution of stages according to histological subtype is 
detailed in Table 2. 

 
Table 2. Distribution of patients according to AJCC stage and histological subtype. 

AJCC stage Seminomas (n = 17) NSGCTs (n = 17) 

Stage I 7 (41.2%) 5 (29.4%) 

Stage II 5 (29.4%) 4 (23.5%) 

Stage III 5 (29.4%) 8 (47.1%) 

 
Serum tumor markers were elevated in 70.6% of patients. Lactate dehydrogen-

ase (LDH) was the most frequently elevated marker (58.8%), followed by β-human 
chorionic gonadotropin (β-hCG) in 35.3% of cases and alpha-fetoprotein (AFP) 
in 29.4%. 

All patients underwent radical inguinal orchiectomy. Systemic chemotherapy 
was administered to 82.4% of patients, mainly using the BEP regimen, which was 
prescribed in 58.8% of cases. Carboplatin monotherapy was administered in 
23.5% of patients, and salvage chemotherapy with the TIP regimen was used in 
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11.8%. No patient received primary radiotherapy. The different therapeutic mo-
dalities are summarized in Table 3. 

 
Table 3. Therapeutic modalities administered. 

Treatment Number of patients Percentage (%) 

Inguinal orchiectomy 34 100 

Lymph node dissection 4 11.8 

Chemotherapy (all regimens) 28 82.4 

BEP (1 - 3 cycles) 20 58.8 

Carboplatin (AUC 7) 8 23.5 

TIP (salvage therapy) 4 11.8 

Radiotherapy 0 0 

Sperm cryopreservation 10 29.4 

 
Treatment-related toxicity was generally moderate. Gastrointestinal toxicity re-

lated to cisplatin was observed in 20.6% of patients, while one case of hemorrhagic 
cystitis associated with ifosfamide was reported, with a favorable outcome. No se-
vere pulmonary toxicity related to bleomycin was observed (Table 4). 

 
Table 4. Treatment-related toxicity. 

Type of toxicity Number of patients Percentage (%) 

Gastrointestinal toxicity (cisplatin) 7 20.6 

Hemorrhagic cystitis (ifosfamide) 1 2.9 

Severe pulmonary toxicity (bleomycin) 0 0 

 
Among patients with metastatic disease (stages II and III), the IGCCCG prog-

nostic classification identified 50% of patients in the good prognosis group and 
50% in the intermediate prognosis group. No patients were classified in the poor 
prognosis group. 

After a median follow-up of 48 months, survival outcomes were favorable. For 
the entire cohort, the 4-year overall survival rate was 90%, while the 4-year pro-
gression-free survival rate reached 85%. Survival outcomes according to histolog-
ical subtype are summarized in Table 5 and Figure 1(a) & Figure 1(b). 

 
Table 5. Four-year survival analysis in patients with testicular germ cell tumors. 

Patient group 
4-year Overall 
Survival (OS) 

4-year Progression-Free 
Survival (PFS) 

Total cohort (n = 34) 90% 85% 

Pure seminomas (n = 17) 91% 86% 

Non-seminomatous tumors (n = 17) 85% 80% 
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Figure 1. (a) Overall survival (OS) curve of the entire cohort according to histological subtype after a median follow-up of 48 
months; (b) Progression-free survival (PFS) curves of the entire cohort according to histological subtype after a median follow-up 
of 48 months (n = 34). 
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4. Discussion 

Testicular germ cell tumors (TGCTs) are the leading cause of solid cancer in 
young men, although they account for only 1% - 1.5% of all male cancers [6] [7]. 
Our retrospective study of 34 patients managed at the Hassan II University Hos-
pital in Fez confirms the main epidemiological, clinical, and prognostic charac-
teristics described in the literature. 

The average age of our patients was 34.5 years, which aligns with international 
data placing the peak incidence of TGCTs between 15 and 35 years [8]. As widely 
reported, seminomas occur at an older age than non-seminomatous germ cell tu-
mors (NSGCTs) [9] [10]. This age difference according to histological type reflects 
distinct biological mechanisms and is a consistent finding in large series. 

A history of cryptorchidism was the main risk factor identified in our cohort 
(12.5% of cases), a rate comparable to that reported in the literature [11] [12]. 
Cryptorchidism is recognized as the most significant risk factor for testicular can-
cer, with a relative risk multiplied by 5 to 10, particularly when surgical correction 
is delayed [13] [14]. The finding of a family history, noted in one patient, remains 
rare but significant, as several studies have demonstrated an increased risk among 
first-degree relatives [15]. 

Clinically, scrotal swelling with or without testicular pain was the main present-
ing symptom, which is consistent with the series by Bosl et al. and other authors 
[16]. However, a significant proportion of patients were diagnosed at advanced 
stages, particularly among NSGCTs. This finding reflects a still-frequent diagnos-
tic delay, often related to the trivialization of symptoms or confusion with benign 
conditions such as epididymitis [17] [18]. Several studies have shown that such 
delays are directly associated with more advanced stages at diagnosis and poorer 
survival [16]. 

The histological distribution in our series showed an equal proportion of sem-
inomas and NSGCTs (50% each), which differs slightly from classical data report-
ing a predominance of non-seminomatous forms [19] [20]. This difference could 
be explained by the limited sample size and local epidemiological particularities. 
In accordance with the literature, seminomas were more frequently diagnosed at 
a localized stage, while NSGCTs were mostly revealed at metastatic stages [10]. 

Paraclinical evaluation relied on scrotal ultrasound, the reference examination 
with a sensitivity close to 100% for detecting testicular tumors [21], and on 
thoraco-abdomino-pelvic CT scan for staging [22]. Tumor markers (AFP, βHCG, 
and LDH) played an essential role in prognostic assessment, therapeutic monitor-
ing, and relapse detection, in line with international recommendations [23]. 

Regarding treatment, all patients underwent inguinal orchiectomy, a funda-
mental procedure for both diagnostic and therapeutic purposes [24] [25]. Cispla-
tin-based chemotherapy, particularly the BEP protocol, was the main treatment 
for advanced forms, with results meeting international standards [26]. The ab-
sence of radiotherapy in our series reflects the current evolution of therapeutic 
strategies, aiming to reduce late complications, especially the risk of secondary 
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cancers and infertility [27]. 
Outcomes were generally satisfactory, with a high rate of complete remission 

and overall survival comparable to that reported in major international series [16] 
[28]. Nevertheless, patients with advanced-stage NSGCT had a more guarded 
prognosis, highlighting the importance of the IGCCCG prognostic classification 
in guiding treatment [4]. 

The limitations of this study lie mainly in its retrospective nature, small sample 
size, and lack of very long-term follow-up. However, it provides relevant local data 
on a rare pathology in our context and confirms the effectiveness of standard ther-
apeutic protocols. 

5. Conclusion 

Testicular germ cell tumors primarily affect young men and have an excellent 
prognosis when diagnosed early and treated according to current guidelines. Di-
agnostic delay remains a major problem, particularly for non-seminomatous 
forms. Increased awareness among the population and healthcare professionals is 
essential to improve early diagnosis and prognosis. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Znaor, A., Skakkebæk, N.E., Rajpert‐De Meyts, E., Laversanne, M., Kuliš, T., Gurney, 

J., et al. (2019) Testicular Cancer Incidence Predictions in Europe 2010-2035: A Ris-
ing Burden Despite Population Ageing. International Journal of Cancer, 147, 820-
828. https://doi.org/10.1002/ijc.32810 

[2] Moch, H., Cubilla, A.L., Humphrey, P.A., Reuter, V.E. and Ulbright, T.M. (2016) The 
2016 WHO Classification of Tumours of the Urinary System and Male Genital Or-
gans—Part A: Renal, Penile, and Testicular Tumours. European Urology, 70, 93-105. 
https://doi.org/10.1016/j.eururo.2016.02.029 

[3] Hanna, N.H. and Einhorn, L.H. (2014) Testicular Cancer—Discoveries and Updates. 
New England Journal of Medicine, 371, 2005-2016.  
https://doi.org/10.1056/nejmra1407550 

[4] International Germ Cell Cancer Collaborative Group (1997) International Germ Cell 
Consensus Classification: A Prognostic Factor-Based Staging System for Metastatic 
Germ Cell Cancers. Journal of Clinical Oncology, 15, 594-603. 

[5] Albers, P., Albrecht, W., Algaba, F., Bokemeyer, C., Cohn-Cedermark, G., Fizazi, K., 
et al. (2023) EAU Guidelines on Testicular Cancer. European Association of Urology 
Guidelines. https://uroweb.org/guidelines/testicular-cancer  

[6] Parkin, D.M., Bray, F., Ferlay, J. and Pisani, P. (2005) Global Cancer Statistics, 2002. 
CA: A Cancer Journal for Clinicians, 55, 74-108.  
https://doi.org/10.3322/canjclin.55.2.74 

[7] Ferlay, J., Soerjomataram, I., Dikshit, R., Eser, S., Mathers, C., Rebelo, M., et al. (2014) 
Cancer Incidence and Mortality Worldwide: Sources, Methods and Major Patterns 
in GLOBOCAN 2012. International Journal of Cancer, 136, E359-E386.  
https://doi.org/10.1002/ijc.29210 

https://doi.org/10.4236/jct.2026.172016
https://doi.org/10.1002/ijc.32810
https://doi.org/10.1016/j.eururo.2016.02.029
https://doi.org/10.1056/nejmra1407550
https://uroweb.org/guidelines/testicular-cancer
https://doi.org/10.3322/canjclin.55.2.74
https://doi.org/10.1002/ijc.29210


S. El Hakym et al. 
 

 

DOI: 10.4236/jct.2026.172016 176 Journal of Cancer Therapy 
 

[8] Horwich, A., Shipley, J. and Huddart, R. (2006) Testicular Germ-Cell Cancer. The 
Lancet, 367, 754-765. https://doi.org/10.1016/s0140-6736(06)68305-0 

[9] Travis, W.D., Brambilla, E., Müller-Hermelink, H.K. and Harris, C.C. (2004) Pathol-
ogy and Genetics of Tumours of the Urinary System and Male Genital Organs. IARC 
Press. 

[10] Japanese Germ Cell Tumor Study Group (2021) Clinicopathological Characteristics 
of Testicular Germ Cell Tumors. International Journal of Urology, 28, 470-476. 

[11] Pettersson, A., Richiardi, L., Nordenskjold, A., Kaijser, M. and Akre, O. (2007) Age 
at Surgery for Undescended Testis and Risk of Testicular Cancer. New England Jour-
nal of Medicine, 356, 1835-1841. https://doi.org/10.1056/nejmoa067588 

[12] Fontaine, E., et al. (2002) Cryptorchidie et cancer du testicule. Progrès en Urologie, 
12, 53-58. 

[13] Henderson, B.E., Benton, B., Jing, J., Yu, M.C. and Pike, M.C. (1979) Risk Factors for 
Cancer of the Testis in Young Men. International Journal of Cancer, 23, 598-602.  
https://doi.org/10.1002/ijc.2910230503 

[14] Wood, H.M. and Elder, J.S. (2009) Cryptorchidism and Testicular Cancer: Separating 
Fact from Fiction. Journal of Urology, 181, 452-461.  
https://doi.org/10.1016/j.juro.2008.10.074 

[15] Hemminki, K. and Li, X. (2004) Familial Risk in Testicular Cancer as a Clue to a 
Heritable and Environmental Aetiology. British Journal of Cancer, 90, 1765-1770.  
https://doi.org/10.1038/sj.bjc.6601714 

[16] Bosl, G.J. and Motzer, R.J. (1997) Testicular Germ-Cell Cancer. New England Journal 
of Medicine, 337, 242-254. https://doi.org/10.1056/nejm199707243370406 

[17] Martin, J.M., Panzarella, T., Zwahlen, D.R., Chung, P. and Warde, P. (2007) Evi-
dence‐Based Guidelines for Following Stage 1 Seminoma. Cancer, 109, 2248-2256.  
https://doi.org/10.1002/cncr.22674 

[18] Moul, J.W., Paulson, D.F., Dodge, R.K. and Walther, P.J. (1990) Delay in Diagnosis 
and Survival in Testicular Cancer: Impact of Effective Therapy and Changes during 
18 Years. Journal of Urology, 143, 520-523.  
https://doi.org/10.1016/s0022-5347(17)40007-3 

[19] Mostofi, F.K. and Sesterhenn, I.A. (1998) Histological Classification of Testis Tu-
mors. Cancer, 83, 1553-1564. 

[20] Dieckmann, K. and Pichlmeier, U. (2004) Clinical Epidemiology of Testicular Germ 
Cell Tumors. World Journal of Urology, 22, 2-14.  
https://doi.org/10.1007/s00345-004-0398-8 

[21] Woodward, P.J., Schwab, C.M. and Sesterhenn, I.A. (2003) From the Archives of the 
AFIP: Extratesticular Scrotal Masses. RadioGraphics, 23, 215-240.  
https://doi.org/10.1148/rg.231025133 

[22] Albers, P., et al. (2008) Role of Imaging in Testicular Cancer. European Urology, 53, 
478-496. 

[23] Gilligan, T., Lin, D.W., Aggarwal, R., Chism, D., Cost, N., Derweesh, I.H., et al. (2019) 
Testicular Cancer, Version 2.2020, NCCN Clinical Practice Guidelines in Oncology. 
Journal of the National Comprehensive Cancer Network, 17, 1529-1554.  
https://doi.org/10.6004/jnccn.2019.0058 

[24] Stephenson, A.J. and Gilligan, T.D. (2007) Neoadjuvant Chemotherapy and Orchiec-
tomy in Advanced Germ Cell Tumors. Journal of Clinical Oncology, 25, 5614-5618. 

[25] Albers, P., Albrecht, W., Algaba, F., Bokemeyer, C., Cohn-Cedermark, G., Fizazi, K., 
et al. (2011) EAU Guidelines on Testicular Cancer: 2011 Update. European Urology, 

https://doi.org/10.4236/jct.2026.172016
https://doi.org/10.1016/s0140-6736(06)68305-0
https://doi.org/10.1056/nejmoa067588
https://doi.org/10.1002/ijc.2910230503
https://doi.org/10.1016/j.juro.2008.10.074
https://doi.org/10.1038/sj.bjc.6601714
https://doi.org/10.1056/nejm199707243370406
https://doi.org/10.1002/cncr.22674
https://doi.org/10.1016/s0022-5347(17)40007-3
https://doi.org/10.1007/s00345-004-0398-8
https://doi.org/10.1148/rg.231025133
https://doi.org/10.6004/jnccn.2019.0058


S. El Hakym et al. 
 

 

DOI: 10.4236/jct.2026.172016 177 Journal of Cancer Therapy  
 

60, 304-319. https://doi.org/10.1016/j.eururo.2011.05.038 

[26] Einhorn, L.H. (1997) Testicular Cancer: An Oncological Success Story. Clinical Can-
cer Research, 3, 2630-2632. 

[27] Travis, L.B., Fosså, S.D., Schonfeld, S.J., McMaster, M.L., Lynch, C.F., Storm, H., et 
al. (2005) Second Cancers among 40 576 Testicular Cancer Patients: Focus on Long-
Term Survivors. JNCI: Journal of the National Cancer Institute, 97, 1354-1365.  
https://doi.org/10.1093/jnci/dji278 

[28] Ozaki, Y., Narita, T., Hatakeyama, S., et al. (2022) Clinical Characteristics and Out-
comes of Testicular Germ Cell Tumors: A Multicenter Japanese Study. International 
Journal of Clinical Oncology, 27, 1043-1051. 

 
 
 
 
 
 
 

https://doi.org/10.4236/jct.2026.172016
https://doi.org/10.1016/j.eururo.2011.05.038
https://doi.org/10.1093/jnci/dji278

	Characteristics and Outcomes of a Cohort of 34 Patients with Testicular Germ Cell Tumors: A Single-Center Experience at Hassan II University Hospital of Fez
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Design and Population
	2.2. Data Collection and Variables
	2.3. Definitions and Statistical Analysis
	2.4. Ethical Considerations

	3. Results
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

