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Epidemiology  

Testis cancer 2013:  

 7920 new cases 

 370 deaths 
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 Prior inguinal surgery may 
 redirect through iliac nodes  
 
 Per AJCC, regional LN include 
 Interaortocaval, para-aortic, 
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Seminoma Risk Factors 

 Undescended testicle 

 First born, pre/perinatal estrogen 
exposure, advanced maternal age  

 Polyvinyl chloride exposure 

 Down’s, Klinefelter’s 

 HIV/AIDS 

 



Seminoma: Workup 

 History and physical exam 

 Imaging: Bilateral testicular US, CXR, CT A/P 

◦ Chest CT if ≥ Stage II/abn CT A/P/CXR 

◦ Brain MRI, bone scan if clinically indicated 

 Labs: b-hCG, AFP, LDH, CBC, BMP 

◦ B-hCG 1/2life: 24-36 hr; AFP 3.5-6 days 

 Discuss sperm banking 

 Initial management is radical inguinal orchiectomy 
(remove testicle and the full spermatic cord through 
an incision in the abdomen) 

 Contralateral testis biopsy if suspicious on 
exam/imaging 



Seminoma: Pathology 

 Germ cell tumors (seminomatous and 
nonseminomatous GCTs) comprise >95% of testicular 
cancer  

◦ Other types: Sertoli cell, Leydig cell, lymphoma, 
embryonal rhabdo 

 Mixed (60%) and pure (40%) subtypes 

◦ NSGCT: mixed, embryonal, yolk sac, 
choriocarcinoma, teratoma 

◦ Seminoma: most common pure/single histology, 
has to have –AFP, mildly elevated hCG ok 

 Seminoma subtypes 
◦ Classic (>90%, PLAP [Placental alkaline phosphatase] +) 

◦ Spermatocytic (PLAP-, older age, indolent) 



Seminoma Staging 

 pT1: Limited to the testis and epididymis with no 
LVSI, no invasion of the tunica vaginalis (invasion of 
albuginea ok) 

 pT2: Limited, +LVSI, tumor invades tunica vaginalis 

 pT3: Invades spermatic cord +/- LVSI 

 pT4: Invades scrotum +/- LVSI 

 

 pN1: single LN ≤2 cm, ≤5 LN+ 

 pN2: single LN 2-5 cm, >5 LN+ or ECE 

 pN3: LN >5 cm 

 

 M1a: non-regional nodal, pulmonary  

 M1b: distant mets  



Seminoma: Staging 

 Stage grouping includes serum markers (shouldn’t be 
elevated significantly for seminoma) 

 

 Stage I: pT1-4N0M0 

 Stage IS: elevated serum markers measured post-
orchiectomy 

 Stage II: N1-3 

 Stage III: M1 

 

 No Stage IV 

 

 



Risk Grouping 

 



Historical Review 

 Historically: RT to inguinal/para-aortics ± mediastinal 
◦ Mediastinal RT resulted in significantly increased cardiac mortality, and 

was ultimately abandoned in the 1960's and 1970's 

 Para-aortic fields plus ipsilateral iliac LNs ("dog leg") 
at 30/15 became standard 



Stage I: trials 

 British MRC trial TE10 (Fossa)1999  
◦ Stage I seminoma randomly assigned 478 patients to para-aortic and 

ipsilateral iliac lymph node (dogleg field) or para-aortic only radiation 
therapy (total dose = 30 Gy). 

◦ Para-aortic = classical "dog-leg” 

 Lower acute toxicity (N/V/azospermia). 

 2% (para-aortic only) vs 0% 3-year pelvic recurrence 

◦ Para-aortic irradiation became accepted as the new 
standard 

◦ For patients who had prior inguinal surgery, ipsilateral LNs 
("dog leg" field) should still be used 

 British MRC trial TE18 (Jones) 2005  
◦ 625 patients Stage I randomly assigned to 30/15 and 20/10 

◦ Lower toxicity and faster return to work in the 20/10 cohort.  

◦ Difference of 0.7% in 2-yr relapse rates. 5-yr RFS was not different 
(96-97%). 

◦ 20 Gy in 2 Gy fractions now standard. 

 



Stage I: trials 

 “The main question now is surveillance vs. 
radiotherapy.” -Dr. Arthur Hung 
 

 “Need to know paper” is the pooled analysis by 
Padrig Warde J Clin Oncol. 2002 Nov 
15;20(22):4448-52.  
 

 Pooled data from 4 large registries (Princess 
Margaret Hospital, Danish Testicular Cancer Study 
Group, Royal Marsden Hospital, and Royal London 
Hospital).  
 

 638 Stage I patients managed with surveillance 
after orchiectomy. 
 



Stage I: trials 

 Median follow-up of 7 years. 
 Multivariate predictors for relapse  

◦ tumor size > 4 cm  
◦ invasion of rete testis  
◦ LVSI 
◦ If tumor ≤ 4 cm then age <30 independent risk factor 

 5-year actuarial relapse free survival (RFS) = 
82%.  

 Risk of relapse  
◦ no risk factors: 12% 
◦ one risk factor: 16% 
◦ both risk factors: 30%  
◦ If tumor < 4 cm 
 risk relapse if > 30 yo: 11% 
 if age < 30 yo: 20% 



Stage I: trials 

◦ Randomized Trial of Carboplatin Versus 
Radiotherapy for Stage I Seminoma: Mature Results 
on Relapse and Contralateral Testis Cancer Rates in 
MRC TE19/EORTC 30982 Study (Oliver RT, J Clin 
Oncol. 2011 Mar 10;29(6):957-962.)  
 Median f/u 6.5 yrs  
 Carbo x 1c vs RT 20-30 Gy 
 5-yr RFS 94.7% (carbo) vs 96.0% (RT) 
 Reduction of contralateral GCTs with carbo (carbo n=2 

vs RT n=15; HR 0.22). Recurrences in carbo group 
were PA. 

 Carboplatin pts missed less work. 
 Conclusion: confirmed non-inferiority of single 

dose carboplatin vs RT; reduced risk of 2nd GCT. 

 







Stage II: trials 

 Zagars 2001 RT for Stage IIA, IIB, and IIC  

◦ The 6-year freedom from relapse was 94%, 71%, and 
95% for Series I, II, and III, respectively. 

◦ PLSCI (Virchow’s node) significantly diminishes the 
likelihood of relapse for Stage IIA, IIB, and IIC 
seminoma (mass ≤10 cm). 

 



Rationale 

 
 3 patients in Series II developed 

isolated left supraclavicular 
relapse. 
 

 Thoracic duct termination is at the 
confluence of the left subclavian 
and internal jugular veins, where 
a network of lymphatic vessels 
communicates with the lymph 
nodes in the left supraclavicular 
fossa. These anatomic facts are 
the basis for Virchow’s node. 
 

 Drainage from testicular cancer 
may take this route. 



Start within 7 weeks of surgery 
“Don’t forget to use a clamshell on the uninvolved testicle,  
(and position the penis out of the field).”-Dr. John Holland 
Also block the kidneys!  



Seminoma: RT fields 

 



Seminoma: Radiation field 



Seminoma: Radiation field 

Mapping patterns of nodal metastases in 
seminoma: Rethinking radiotherapy fields  
Paly et al. Radiotherapy & Oncology - 14 January 2013 (10.1016/j.radonc.2012.12.002) 

90 pts w/ infradiaphragmatic adenopathy 
145 nodes radiographically + 
 
84% - PA, 9% Common Iliac, 7% Pelvic Regions. 
99% within 2.5cm lateral and posterior and 2.1cm anterior to aorta.  
-All LNs outside this field also outside conventional(3%) 
 
Left-side seminomas: No + LNs superior to L1 
Right-side seminomas: No + LNs superior to L2 
 
Modified treatment fields based on vascular, rather than bony, 
anatomy are smaller and may allow for a significant decrease in 
normal tissue irradiation and toxicity. 



Seminoma: Radiation field 



Seminoma: Radiation field 
Extend to 1cm below femoral head if prior pelvic surgery 



Residual mass 

 Puc (1996):  
◦ Looked at stage IIC, III, extragonadal primary s/p 

resection and CR/PR of tumor markers 

◦ Radiographic mass <3 cm: 3% actual recurrences, 
>3 cm: 27% recurrences 

 De Santis (2004): 
◦ 51 pts treated with chemo 

◦ PET: PPV 100%, NPV 96% 

 

 PET useful for evaluating recurrences esp <3 
cm. 

 





Side effects 

 Second cancer risk: Travis 2005, review of 
>40,000 men with testicular cancer in 
Europe/NA.  
◦ Pt dx’d by age 35, cumulative risk of second 
solid cancer to age 75 was 36% for seminoma 
(31% non-seminoma). 

◦ RT+chemo>RT>chemo 

 

 Kunkler paper: 
 


