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ABSTRACT 

Penile cancer is an extremely rare disease among men's oncological diseases.  This is most commonly a 
squamous cell carcinoma, usually developed from the inner part of the foreskin epithelium or penis glans. Penile cancer 
is often caused by HPV 16 and 18 genotypes. Also, differences in causes of morbidity are considered as differences in 
the prevalence of risk factors in different populations caused by social and economic factors. Penile cancer can be cured 
in more than 80% of all cases if the disease is diagnosed at early stage. Having detected the widespread metastases of 
penile cancer in the adjacent lymph nodes, the 5-year survival rate is reduced to 29%.  Examination of the lymph nodes 
is very important for the diagnosis of the tumor. Determining the sentinel lymph node is a technically very complex 
procedure which is used as a diagnosis and treatment method.  
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Introduction 

Penile cancer is a very rare disease that 
often appears as the painful wound or ulcer in the penis 
glans area. This is most commonly a squamous cell 
carcinoma, usually developed from the inner part of the 
foreskin epithelium or penis glans. Pathogistologically, 
penile squamous cell carcinoma is very similar to 
oropharyngeal epithelium or female genitalia, cervix, 
vagina or vulvar tumors [1,2]. According to the latest 
data of the Lithuanian Cancer Registry, from 2000 to 
2012, Only 300 cases of penile cancer have been 
registered in Lithuania (i.e., from 20 to 30 cases per 
year). In the Western world, primary penile tumors are 

also very rare and occur less frequently than 
1.00/100,000 in European or American men [1,3]. 
However, in Africa, in some Asian and South American 
countries, penile cancer makes up 10-20% of male 
cancer cases, and it is directly influenced by the 
prevalence of HPV. HPV DNA is determined in 70-
100% of intraepithelial neoplasia cases and in 30-40% 
of invasive penile tumor cases. Penile cancer is often 
caused by HPV 16 and 18 genotypes [4,5].  Also, 
differences in causes of morbidity are considered as 
differences in the prevalence of risk factors in different 
populations caused by social and economic factors (low 
social stratum, frequent sexual partners presence, early 
start of sexual intercourse, smoking, phimosis, chronic 
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inflammatory processes of the penis, such as 
balanoposthitis, obliterating balanitis, etc.).   It is worth 
mentioning that it is exactly phimosis associated with 
invasive tumor form. In countries where circumcisions 
are performed on religious grounds, the number of 
penile tumors is the lowest – only 0.3/100,000 per year 
[6,7].   Penile cancer can be cured in more than 80% of 
all cases if the disease is diagnosed at early stage. 
Having detected the widespread metastases of penile 
cancer in the adjacent lymph nodes, the 5-year survival 
rate is reduced to 29%. Mortality is usually associated 
with local complications: an infection, bleeding from 
ulcerated metastases [8,9].  During the diagnosis of 
primary tumor, physical examination is mandatory for 
the determination of local lesions. Lymph nodes 
examination is very important – lymph nodes should be 
palpated. When the lymph nodes in the groin area are 
impalpable, micrometastatic probability in the lymph 
nodes is about 25% [4]. At cN0 stage, dynamic 
scintigraphy is performed to determine the sentinel 
lymph node. A nano-colloidal Technetium-99m 
solution is used for this procedure; it is injected around 
the tumor a day before the biopsy of the lymph nodes in 
the groin area. Gamma-ray camera helps to locate the 
sentinel lymph node or several lymph nodes, and they 
are removed. Patients are informed about a potentially 
false negative result, which can occur in 12-15% of all 
cases, according to literature. If other methods of 
investigation determine lymph node metastases, 
inguinal lymphadenectomy is performed [10-12].   

Indications for treatment of the lymph nodes, if 
they are not enlarged 
 

Patients with a low risk of metastases 
(pTis, pTaG1-2 or pT1G1) are monitored. And in cases 
when monitoring can not be guaranteed, modified 
inguinal lymphadenectomy is performed. For medium 
risk patients (pT1G2) – determination of the sentinel 
lymph node with radionuclide or modified 
lymphadenectomy is performed. Lymph node removal 
can be extended to radical lymphadenectomy if 
metastases are found in the superficial groin lymph 
nodes. For high risk patients (pT ≥ 2 or G3) – 
determination of the sentinel lymph node with 
radionuclide or modified or radical lymphadenectomy is 
also performed [8,12,13].  If the patient is supposed to 
be actively monitored after removal of the primary 
tumor, it is recommended that the groin to be examined 
every 3 months for a period of two years, later – every 6 
months for another three years. If the patient has 
undergone inguinal lymphadenectomy (pN0), the 
physical examination is recommended every 3 months 

for 2 years, then every year up to 5 years. However, if 
inguinal lymphadenectomy (pN1-3) has been 
performed, specific monitoring is recommended – 
physical examination, CT, chest X-ray, etc. every 3 
months for 2 years, then every 6 months up to 5 years. 
Bone scanning and other tests are recommended for 
patients with more symptoms [14].  

 
Determining the sentinel lymph node using 
radioactive nuclide  

No special preparation is required for 
this study. The product used is a human serum albumin 
colloid with a particle size of ~ 80 microns. It is 
absorbed from the injection site into the lymphatic 
vessels and does not absorb into the blood capillaries 
(due to size). Injection should be made overhight prior 
to surgery (the day before surgery). The total used 
activity of the preparation is ~ 100 MBq 
(megabecquerels). For comparison, bone scintigraphy is 
performed with 500-600 MBq.  The injection is 
performed intra-subdermally around the tumor at a 
distance of 5 mm from the tumor edge. The number of 
injections depends on tumor size, one injection volume 
– up to 0.1 ml.  (Fig. 1) [15].   Subsequently, a visual 
examination using Siemens Symbia T6 Gamma Camera 
(Fig. 2) is performed. Two images are taken: the “early” 
image is recorded right after the injection 
(approximately ~ 10 minutes), and the “late” image 
(lymphoscintigraphy, SPECT/CT) on the day of 
surgery. SPECT/CT helps to determine precisely the 
location, number, and size of a SLN. (Fig. 3) During the 
operation, a sentinel, i. e. “radioactive” lymph node is 
searched using a portable radiometer (Neoprobe 2000) 
[15,16].  This instrument shortens the operation time 
and helps to locate other sentinel lymph nodes when 
radioactivity remains high in adjacent tissues after the 
removal of the most radioactive lymph node (Fig. 4).  
On finding the sentinel lymph node the removal of this 
sentinel lymph node is made. According to the 
recommendations of the European Nuclear Medicine 
Association, radiation exposure to operational personnel 
is low during the detection of the sentinel lymph node, 
no additional protection or measuring instruments 
(dosimeters) are required. 

The sentinel lymph node determinations 
performed in NCI  

In the National Cancer Institute, 
dynamic scintigraphy was performed for 4 patients with 
penile cancer for determination of the protective lymph 
node. The radioactive nuclide was used to locate the 
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sentinel lymph node, which was surgically removed 
later. However, no modified lymphadenectomy was 
performed. During the research, all patients were 
monitored for 2 years: they were examined by CT and 
US. Summarizing the results: 1 micrometastasis was 
found using radionuclide method in one of four patients. 
Due to lymphadenopathy, lymphadenectomy was 
performed for one patient and biopsy for another.  No 
more metastases were found.  

Figures  

Fig. 1 Injection using human serum 
albumin colloid. 

 

 

Fig. 2. Visual examination using Siemens 
Symbia T6 Gamma Camera is performed. 

  

 

 

 

 

 

 

 

Fig. 3 Lymphoscintigraphy                               

 

 Fig. 4. Radiometer. 

 

 

 

 

 

 

 

Conclusions 

Determination of the sentinel lymph 
node when having penile cancer is used as a diagnostic 
and treatment method. It is technically complex and may 
be associated with an erroneous negative lymph nodes 
detection rate. However, the use of complex non-
invasive visualization methods (SPECT/CT) reduces the 
number of postoperative complications and false 
negative lymph nodes.

 
 
 

 
 
 



2018	May	3.	Journal	of	Medical	Sciences.	ISSN:	2345-0592	

	

	4	

 
 
 
 
References 

 
1. Ornellas AA . Management of penile cancer. J Surg 

Oncol. 2008;97(3):199.   
2. Rippentrop JM, Joslyn SA, Konety BR . Squamous cell 

carcinoma of the penis: evaluation of data from the 
surveillance, epidemiology, and end results program.  
Cancer. 2004;101(6):1357.  

3. Hernandez BY, Barnholtz-Sloan J, German RR, et al. 
Burden of invasive squamous cell carcinoma of the 
penis in the United States, 1998-2003. Cancer 2008; 
113:2883. 

4. Lont AP, Kroon BK, Horenblas S, et al. Presence of 
high-risk human papillomavirus DNA in penile 
carcinoma predicts favorable outcome in survival. Int J 
Cancer 2006; 119:1078. 

5. Miralles-Guri C, Bruni L, Cubilla AL, et al. Human 
papillomavirus prevalence and type distribution in 
penile carcinoma. J Clin Pathol 2009; 62:870. 

6. Daling JR, Madeleine MM, Johnson LG, et al. Penile 
cancer: importance of circumcision, human 
papillomavirus and smoking in in situ and invasive 
disease. Int J Cancer 2005; 116:606. 

7. Maden C, Sherman KJ, Beckmann AM, et al. History 
of circumcision, medical conditions, and sexual activity 
and risk of penile cancer. J Natl Cancer Inst 1993; 
85:19. 

8. Coblentz TR, Theodorescu D. Morbidity of modified 
prophylactic inguinal lymphadenectomy for squamous 
cell carcinoma of the penis. J Urol 2002; 168:1386. 

9. Delacroix SE Jr, Pettaway CA. Therapeutic strategies 
for advanced penile carcinoma. Curr Opin Support 
Palliat Care 2010; 4:285. 

10. Colberg JW, Andriole GL, Catalona WJ. Long-term 
follow-up of men undergoing modified inguinal 
lymphadenectomy for carcinoma of the penis. Br J Urol 
1997; 79:54. 

11. Graafland NM, Lam W, Leijte JA, et al. Prognostic 
factors for occult inguinal lymph node involvement in 
penile carcinoma and assessment of the high-risk EAU 
subgroup: a two-institution analysis of 342 clinically 
node-negative patients. Eur Urol 2010; 58:742. 

12. Hakenberg OW, Compérat EM, Minhas S, et al. EAU 
guidelines on penile cancer: 2014 update. Eur Urol 
2015; 67:142. 

13. Hegarty PK, Kayes O, Freeman A, et al. A prospective 
study of 100 cases of penile cancer managed according 

to European Association of Urology guidelines. BJU 
Int 2006; 98:526. 

14. Marconnet L, Rigaud J, Bouchot O. Long-term 
followup of penile carcinoma with high risk for lymph 
node invasion treated with inguinal lymphadenectomy. 
J Urol 2010; 183:2227.  

15. Sadeghi R, Gholami H, Zakavi SR, et al. Accuracy of 
sentinel lymph node biopsy for inguinal lymph node 
staging of penile squamous cell carcinoma: systematic 
review and meta-analysis of the literature. J Urol 2012; 
187:25. 

16. Kirrander P, Andrén O, Windahl T. Dynamic sentinel 
node biopsy in penile cancer: initial experiences at a 
Swedish referral centre. BJU Int 2013; 111:E48. 
 


