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Abstract 

Non-seminomatous germ cell tumors have been not more frequently linked to Acute Myeloid Leukemia (AML) (M7), a rare form of primary AML. Review 

of literature regarding the case has shown that there were 26 case reports of concomitant mediastinal non seminomatous germ cell tumors in the last seven 

decades. However not a single case of testicular germ cell tumour with acute myeloid leukemia was reported making this case report rare of its kind. Here, we 

described a rare instance of dual malignancy that was treated at our center, synchronous testicular non- seminomatous germ cell tumour and acute myeloid 

leukemia (M7), which led to the patient's death as he was unable to tolerate chemotherapy. 
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1. Introduction  

Testicular neoplasm is the most common solid malignancy in 

males between the ages of 15 to 35 years and the incidence 

has increased significantly over the last two decades. Germ 

cell tumors are the predominant primary category of 

testicular neoplasms. The non-seminomatous germ cell 

tumor (NSGCT) is the type of testicular cancer most 

commonly associated with metastasis, with the lungs, liver, 

central nervous system, and bones being the primary sites 

affected, listed in order of prevalence.1 Hematological 

malignacies in germ cell tumours are extremely rare and are 

associated with poor prognosis.2 In the existing literature 

germ cell tumours are frequently associated with AML with 

Megaloblastic differentiation. However case reports of germ 

cell tumours along with myelodysplastic syndromes, 

malignant histiocytosis, myeloproliferative neoplasms, and 

acute lymphoblastic leukemia are also reported.3-9 The case 

reports documened about synchronous germ cell and 

hematological tumours indicate a poor prognosis, with only 

one survivor reported to date in the literature. But, there are 

no documented cases in the literature concerning the 

combination of synchronous testicular non-seminomatous 

germ cell tumour and acute myeloid leukemia. 

We report a unique case involving a young male 

diagnosed with both synchronous testicular germ cell tumor 

(GCT) and acute myeloid leukemia (AML). 

2. Case Presentation  

A 27-year-old male had painless testicular swelling which 

was gradually increasing in size for 3 months. Ultrasound 

scrotum and CECT (Contrast-Enhanced Computed 

Tomography) were done which showed features suggestive 

of testicular tumour. Serum markers alpha feto protein (AFP), 

beta human chorionic gonadotropin and lactate 

dehydrogenase were elevated – confirming Non 

seminomatous germ cell tumour. He underwent left high 

inguinal orchiectomy (size of tumour 4 x 3 cms) at local 

hosptital. He was subsequently referred to our hospital for 

additional evaluation and treatment. Surgical pathology 

slides and blocks were reviewed which showed have mixed 
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germ cell tumor (seminoma, yolk sac and mature teratoma). 

Serum tumour markers which were repeated showed high 

LDH 580 IU/ml, High AFP (alpha feto protein)-1160 ng/mL 

and high beta - hCG 1160 Miu/ml. In view of high tumour 

marker levels despite of surgical debulking we have done a 

complete staging work up again at our hospital which 

included a CECT Chest and CECT Abdomen. 

Histolpathological slides and their descriptions are 

mentioned in the figures (Figure 1 A, B). CECT Chest 

showed mildly enhancing enlarged conglomerated left 

supraclavicular nodes measuring 3.6 cm and a conglomerated 

left anterior mediastinal mass with enhancing intra lesional 

neovascularity measuring 7.5 x 5.6 cm (Figure 2 A). A 

multifocal hypodense lesion was detected in the spleen, with 

the largest measuring 4.5 x 4 cm, suggestive of metastasis. 

Peripheral subpleural enhancing hypodense lesion (5.8 x 4 

cm) in segment VI / VII of liver (Figure 2 B, C). Here 

primary tumour is testicular tumour. 

 

Figure 1: A) Teratoma component; B) Seminomatous 

component 

 

Figure 2: A): CECT Chest showed mildly enhancing 

enlarged conglomerated left supraclavicular nodes and 

conglomerated left anterior mediastinal mass with enhancing 

intra lesional neovascularity. B, C): Peripheral subpleural 

enhancing hypodense lesion in segment VI / VII of liver 

3. Treatment Course 

After reviewing previous reports he was diagnosed as Non 

seminomatous germ cell tumour-poor risk. Patient and his 

attenders were explained about disease its prognosis and 

complications associated with the treatment. He was planned 

for chemotherapy with 4 cycles of Bleomycin Etoposide and 

Cisplatin. Before 1st cycles of chemotherapy, he underwent 

complete blood picture, renal function tests, liver function 

tests and pulmonary function tests. He was also advised for 

semen preservation but patient did not undergo any fertility 

preservation procedure due to logistical reasons. Informed 

consent was taken and he underwent 4 cycles of BEP without 

any serious adverse events. CBP, RFT, LFT and Serum 

Tumour Biomarkers were repeated before each cycle-

proceeded with next chemotherapy only if the values were 

normal for 4 chemo cycles, Beta hCG and AFP levels reduced 

but LDH increased to 14129 IU/ml. Line plots of serum 

tumour biomarkers are depicted (Figure 3 A, B,C). 

 

Figure 3: A): Beta hCG with each cycle of chemotherapy; 

B): Serum AFP with each cycle of chemotherapy; C): Serum 

LDH with each cycle of chemotherapy 

4. Re-evaluation for Residual Disease  

CECT CHEST and Abdomen done to assess residual disease 

status for further need of resection. On re-evaluation scan (6 

weeks after last chemo) shown response in mediastinal 

mass.(3 x 3 cms) CBC has been repeated which was showing 

low hemoglobin, persistent thrombocytopenia. He underwent 

bone marrow aspiration in view of persistent pancytopenia 

and biopsy showing acute leukemia-Acute Myeloid leukemia 

(M7). Trephine section of bone marrow had megakaryoblasts 

are medium / large cells with blue vacuolated, agranular, 

basophilic cytoplasm containing free granules, cytoplasmic 

projections (blebs and pseudopods) (Figure 4 A, B). 

Immunotyping showing dim 45 expression with presence of 

CD 34, CD 41 and CD61 in blast population (Figure 5). MPO 

and other myeloid markers were negative. Antigens 

associated with both B and T lineages were found to be 

absent. Diagnosis of Acute megakaryoblastic Leukemia (M 

7) was rendered. His karyotyping has been done and which 

was complex karyotype (Figure 6).  
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Figure 4: A) and B): Trephine section of bone marrow 

showed megakaryoblasts are medium / large cells with blue 

vacuolated cytoplasm containing free granules, cytoplasmic 

projections (blebs and pseudopods) 

 

Figure 5: Immunophenotyping suggestive of AML –M7 

 

Figure 6: Karyotyping suggestive of complex type 

5. Further Treatment  

Patient has received multiple blood transfusions with packed 

red cell volume and platelets. He couldn’t able to tolerate 

chemo (induction 7+3) and died after two weeks of 

supportive treatment. 

6. Discussion  

This case is testicular germ cell tumor which presented with 

anterior mediastinal mass. Here as tumor markers were raised 

at presentation so no biopsy has been done from mediastinal 

mass. In literature, testicular germ cell tumor post treatment 

developing AML in less than 6 months has not been 

described. This is unique presentation what was present in 

this case. There are no documented cases in the literature 

concerning the combination of synchronous testicular non-

seminomatous germ cell tumour and acute myeloid leukemia. 

More commonly association is with Mediastinal GCT and 

moreover it is with metachronous association. 

The prognosis for primary nonseminomatous 

mediastinal germ cell tumors (mGCTs) in the absence of 

hematogenous metastases (HMs) is unfavorable, with a 5-

year overall survival rate of 45%. In contrast, pure 

seminomas exhibit a significantly higher survival rate of 

approximately 90%, irrespective of their primary site.10,11  

Furthermore, patients diagnosed with mGCT and associated 

HMs face a dire prognosis, with a median OS of merely 5 

months.12 The conventional chemotherapy for germ cell 

tumors (GCT) proved to be largely ineffective in this 

instance. Additionally, the induction therapy for acute 

myeloid leukemia (AML) did not enhance the mGCT, 

resulting in its further enlargement. The thrombocytopenia 

associated with acute myeloid leukemia (AML) complicated 

the administration of chemotherapy for the malignant germ 

cell tumor (mGCT).13 In terms of the treatment strategy, a 

multimodal approach was employed, which included 

hematopoietic stem cell transplantation for AML and surgical 

resection for the germ cell tumor. In addition to multitargeted 

therapy, novel targeted therapies based on the molecular 

abnormalities may be required to improve the dismal 

prognosis.14-18 

AML may well represent malignant transformation of 

hematopoietic tissues within GCT without any influence of 

chemotherapy. A common clonal origin was long 

hypothesized given the temporal relationship between the 

two malignancies, and recent research has effectively shown 

the presence of conserved isochromosome 12p 

rearrangements along with somatic point mutations.19 This is 

because isochromosome 12p is the most common 

chromosomal abnormality in GCTs, but is exceptionally rare 

in AML without mGCT association.20-21 

7. Conclusion  

Individuals diagnosed with germ cell tumors face a 

significant risk of developing acute leukemia. The short 

interval between these two disease entities in relation to 

biological and molecular etiology remains unclear. Even 

treatment wise need for research and needs long term follow 

up and research on targeted therapy warranted. 

8. Source of Funding  

No funding sources. 

9. Conflict of Interest  

None declared. 

10. Ethical Approval  

Not required. 



Ladda et al. / Indian Journal of Pathology and Oncology 2025;12(2):224–227 227 

References 

1. Patel SR, Richardson RL, Kyols L. Synchronous and methacronous 

bilateral testicular tumors: Mayo Clinic experience. Cancer. 

1990;65(1):1– 4. 

2. Nichols CR, Roth BJ, Heerema N, Griep J, Tricot G. Hematologic 

neoplasia associated with primary mediastinal germ-cell tumors. N 

Engl J Med. 1990;322(20):1425-9. 

3. Christodoulou J, Schoch C, Schnittger S, Haferlach T. 

Myelodysplastic syndrome (RARS) with +i(12p) abnormality in a 

patient 10 months after diagnosis and successful treatment of a 

mediastinal germ cell tumor (MGCT). Ann Hematol. 

2004;83(6):386–9. 

4. Berruti A, Pazè E, Fara E, Gorzegno G, Dogliotti L. Acute 

myeloblastic leukemia associated with mediastinal 

nonseminomatous germ cell tumors. Report on two cases. Tumori. 

1995;81(4):299–301. 

5. Solé F, Bosch F, Woessner S, Pérez-Losada A, Cervantes F, 

Montserrat E, et al. Refractory anemia with excess of blasts and 

isochromosome 12p in a patient with primary mediastinal germ-cell 

tumor. Cancer Genet Cytogenet. 1994;77(2):111–3. 

6. Chariot P, Monnet I, Gaulard P, Abd-Alsamad I, Ruffié P, De 

Cremoux H. Systemic mastocytosis following mediastinal germ cell 

tumor: an association confirmed. Hum Pathol. 1993;24(1):111–2. 

7. Koo CH, Reifel J, Kogut N, Cove JK, Rappaport H. True histiocytic 

malignancy associated with a malignant teratoma in a patient with 

46XY gonadal dysgenesis. Am J Surg Pathol. 1992;16(2):175–83. 

8. Downie PA, Vogelzang NJ, Moldwin RL, Le Beau MM, Anastasi J, 

Allen RJ, et al. Establishment of a leukemia cell line with i(12p) 

from a patient with a mediastinal germ cell tumor and acute 

lymphoblastic leukemia. Cancer Res. 1994;54(18):4999-5004. 

9. Larsen M, Evans WK, Shepherd FA, Phillips MJ, Bailey D, Messner 

H. Acute lymphoblastic leukemia. Possible origin from a 

mediastinal germ cell tumor. Cancer. 1984;53(3):441–4. 

10. Chowdhary GS, Jhala MD. A rare case of mediastinal 

nonseminomatous germ cell tumor with acute Megakaryocytic 

Leukemia. J Mar Med Soc. 2017;19(1):55–7. 

11. Bokemeyer C, Nichols CR, Droz JP, Schmoll HJ, Horwich A, Gerl 

A, et al. Extragonadal germ cell tumors of the mediastinum and 

retroperitoneum: results from an international analysis. J Clin 

Oncol. 2002;20(7):1864–73. 

12. Hartmann JT, Nichols CR, Droz JP, Horwich A, Gerl A, Fossa SD, 

et al. Hematologic disorders associated with primary mediastinal 

nonseminomatous germ cell tumors. J Natl Cancer 

Inst. 2000;92(1):54–61. 

13. Oshrine BR, Olsen MN, Heneghan M, Wertheim G, Daber R, 

Wilmoth DM, et al. Acquired isochromosome 12p, somatic TP53 

and PTEN mutations, and a germline ATM variant in an adolescent 

male with concurrent acute megakaryoblastic leukemia and 

mediastinal germ cell tumor. Cancer Genet. 2014;207(4):153–9. 

14. Hiramatsu H, Morishima T, Nakanishi H, Mizushima Y, Miyazaki 

M, Matsubara H, et al. Successful treatment of a patient with 

Klinefelter's syndrome complicated by mediastinal germ cell tumor 

and AML(M7). Bone Marrow Transplant. 2008;41(10):907–8. 

15. Blandino G, Di Agostino S. New therapeutic strategies to treat 

human cancers expressing mutant p53 proteins. J Exp Clin Cancer 

Res. 2018;37(1):30. 

16. Dillon LM, Miller TW. Therapeutic targeting of cancers with loss of 

PTEN function. Curr Drug Targets. 2014;15(1):65–79. 

17. Shah S, Ward JE, Bao R, Hall CR, Brockstein BE, Luke JJ. Clinical 

Response of a Patient to Anti-PD-1 Immunotherapy and the Immune 

Landscape of Testicular Germ Cell Tumors. Cancer Immunol Res. 

2016;4(11):903–9. 

18. Msaouel P, Bilen MA, Zhang M, Campbell M, Wang J, Tu S-M. 

Recent developments in the management of germ cell tumors. Curr 

Opin Oncol. 2017;29(3):172–8. 

19. Akizuki K, Sekine M, Kogure Y, Kameda T, Shide K, Koya J, et al. 

TP53 and PTEN mutations were shared in concurrent germ cell 

tumor and acute megakaryoblastic leukemia. BMC Cancer. 

2020;20(1):5. 

20. Gibas Z, Prout GR, Pontes JE, Sandberg AA. Chromosome changes 

in germ cell tumors of the testis. Cancer Genet Cytogenet. 

1986;19(34):245–52. 

21. Heinonen K, Rao PN, Slack JL, Cruz J, Bloomfield CD, Mrozek K. 

Isochromosome 12p in two cases of acute myeloid leukaemia 

without evidence of germ cell tumour. Br J 

Haematol. 1996;93(3):677–80. 

 

 

 

 

 

 

 

 

 

Cite this article: Ladda PS, Mundada M, Ahmed F, Rajappa SJ. 

A rare case report of 27-year-old young male with synchronous 

testicular non seminomatous germ cell tumour and acute myeloid 

leukemia. Indian J Pathol Oncol. 2025;12(2):224–227. 

 


