
282 © 2019 Indian Journal of Urology | Published by Wolters Kluwer - Medknow

Diagnostic precision of sentinel lymph node biopsy in 
penile cancer
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INTRODUCTION

Penile cancer is a relatively rare pathology in 
developed countries, with an incidence between 
0.9 and 1.5/100,000 population in Europe and the 
United States.[1] However, this incidence may be 
higher in some countries such as Brazil, reaching up 
to 8.3/100,000 people.[2] In particular, Colombia has an 

annual incidence rate of 1.1–2/100,000 inhabitants according 
to a study conducted by Universidad del Valle in 2004.[3]

One of the great challenges of this type of cancer is the 
management of patients with nonpalpable inguinal lymph 
node disease (cN0), since micrometastasis can exist in up to 
25% of those affected, significantly impacting the short‑ and 
long-term prognosis.[4] Neither physical examination nor 
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ABSTRACT
Introduction: Sentinel lymph node biopsy (SLNB) was designed as a minimally invasive method for evaluation of nodal 
involvement in patients with penile cancer and nonpalpable lymph nodes. Nevertheless, SLNB is not used in a regular 
basis due to the lack of studies that adequately characterize the performance of this procedure. The purpose of this study 
was to evaluate the diagnostic performance of SLNB in patients with infiltrative penile carcinoma without palpable 
inguinal lymph nodes in a Colombian population.
Materials and Methods: This is a retrospective observational study of 89 patients diagnosed with infiltrative penile squamous 
cell carcinoma with nonpalpable inguinal lymph nodes. These patients underwent partial or complete penectomy, along 
with SLNB, between 2008 and 2017. Those individuals with a positive SLNB underwent inguinal lymphadenectomy, while 
those with a negative SLNB were followed on a quarterly basis with a physical examination and imaging to assess relapse. 
Statistical analysis was done using the STATA 14 software. A contingency table was made to calculate sensitivity, specificity, 
positive predictive value, negative predictive value, and exactitude, each one with its own confidence interval (CI) of 95%.
Results: There was an average follow-up of 31.4 months, and all 89 patients were evaluated; most primary tumors were 
T2 (55%), followed by T1 (37%), all of which were subclassified as T1b and T3 (8%). Tumours were most frequently 
located in the glans (43%). All patients were classified as cN0 and underwent SLNB. Sixty‑one patients (69%) tested 
negative in the SLNB, four of whom (6%) presented with lymph node relapse. On the other hand, 28 patients (31%) 
tested positive in the SLNB and consequently underwent inguinal lymphadenectomy, seven of whom had negative 
lymph nodeinvolvement (25% false positives). According to the results, the sensitivity was 84% (95% CI, 65.3–93.6) 
and the specificity was 89% (95% CI, 79.4–94.7), with a false‑negative rate of 6.5%.
Conclusions: The SLNB using radiotracer can be a useful method for lymph node staging in patients with penile cancer 
and nonpalpable lymph nodes when performed in experienced centers.
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imaging has proven to be helpful in those with nonpalpable 
inguinal disease, with sensitivity rates ranging between 40 
and 60% and false‑negative rates around 10%–20%.[4,5]

To optimize the staging, those with clinically normal 
groins (cN0) have been subdivided into risk groups 
based on stage grouping, histopathological grading, and 
presence/absence of lymphovascular invasion of the primary 
tumor.[6] The European Association of Urology recommends 
invasive lymph node staging for high-risk pT1 stage and 
for T2‑T4 stages, which can be done by modified inguinal 
lymphadenectomy or dynamic sentinel lymph node 
biopsy (SLNB).[7,8]

Modified inguinal lymphadenectomy, as a method of staging 
and treatment, has been shown to have cure rates >90% 
when performed early and <40% in cases of regional relapse. 
However, it has been associated with complication rates of 
up to 87% and a mortality rate of 3%.[6,9]

Dynamic biopsy of the sentinel node with radioactive tracers 
has been in use since 1977 when Cabañas first proposed it 
for the evaluation of inguinal lymph nodes in patients with 
penile cancer based on lymphangiography, identifying the 
first node of lymph drainage and also assuming that there 
is an orderly and sequential progression of the lymph node 
metastases,[10] starting at the level of superficial inguinal 
lymph nodes, followed by the deep inguinal lymph nodes 
and then to the ipsilateral pelvic lymph nodes;[11,12] all of this 
with the intention of reducing the most invasive procedures 
with higher morbidity rates.[13,14] However, the use of 
dynamic SLNB is not routine, in part due to contradictory 
results about its reliability and lack of experience in this 
procedure.

The purpose of this study was to evaluate the diagnostic 
performance of SLNB in patients with invasive penile 
squamous cell carcinoma (SCC) without palpable inguinal 
disease in a Colombian population.

MATERIALS AND METHODS

A retrospective observational study was conducted between 
2008 and 2017. Data about the patients were taken from the 
database of a referral center for oncological pathology. These 
patients were identified as having penile SCC along with 
the absence of palpable inguinal disease during the clinical 
evaluation; they also had a history of partial/complete 
penectomy that confirmed the diagnosis of infiltrating 
penile SCC. The exclusion criteria were the absence of an 
institutional histopathology evaluation and loss to follow-up.

To perform the sentinel node biopsy, radioactive labeling was 
done 6–8 h prior to surgery by injecting 99mTc (2–400 μCi) 
at the base of the penis under local anesthesia; 1 h later, 
the inguinal lymphoscintigraphy was performed in several 

projections. Subsequently, the sentinel nodes were identified 
intraoperatively by measuring the radioactivity with a 
portable gamma probe, after which the surgical specimen 
was removed and sent to the pathologist (the protocol 
established at this referral center does not incorporate 
the use of intraoperative methylene blue). In the case of 
neoplastic involvement identified on histopathology of the 
resected lymph node, the patient was taken for a second 
surgery to perform ipsilateral inguinal lymphadenectomy. 
Those patients with extracapsular involvement and/or ≥2 
positive inguinal nodes were taken to bilateral pelvic 
lymphadenectomy. If there was no tumoral compromise 
in the pathology of the sentinel lymph node, clinical and 
imaging follow-up was performed.

After this initial management, both groups of patients: 
those with a positive sentinel lymph node and those 
with a negative sentinel node were followed quarterly 
with postoperative physical evaluations and diagnostic 
imaging (computed tomography [CT] or magnetic resonance 
imaging [MRI]) seeking to assess the presence of relapses. 
In those with a negative sentinel lymph node, the clinical/
imaging appearance of nodal involvement was defined as a 
false negative. Likewise, those who had a positive sentinel 
lymph node and the absence of nodal involvement after 
lymphadenectomy were designated as false positives.

The statistical analysis was performed using STATA software, 
version 14, College Station, Texas, USA. The categorical 
variables were presented as absolute frequencies with their 
respective percentages (%). Sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), 
and accuracy were calculated, each with its respective 95% 
confidence interval.

RESULTS

The original pool of candidates comprised of 149 patients. 
Forty patients were initially excluded for not having an 
institutional histopathology evaluation, and 20 more were 
excluded from the final analysis because they were lost to 
follow-up, leaving a total of 89 patients [Figure 1].

The average age of the 89 patients was 60.5 years (31–90), 
with an average follow-up time of 31.4 months (6–122 
months) [Table 1]. Most primary tumors were T2 (55%), 
followed by T1 (37%), all of which were subclassified as 
T1b and T3 (8%). They were most frequently located in the 
glans (43%), nd most were G2 (moderately differentiated).

61 (69%) had a negative sentinel node, of which 4 (6%) had 
lymph node relapse. These relapses occurred on average 
at 10.5 months (8–13 months) with the characteristic that 
two (2.2%) of these patients (with primary tumors pT2 and 
G2) required pelvic lymphadenectomy.
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Table 2 shows the relationship between SLNB and the 
histopathological finding of malignancy in the pathology 
study. Dynamic SLNB had a sensitivity of 84%, specificity 
of 89%, false‑negative rate of 6.6%, with a similarity 
ratio (LR+) of 7.80 (3.80–16.03) and a likelihood ratio (LR−) 
of 0.18 (0.07–0.44) [Table 3].

Sensitivity and specifity were calculated only for high 
risk T1 patients, who required superficial inguinal 
lymphadenectomy according to current NCCN guidelines. 
the sensitivity was 33% and the specificity 100% for such 
subgroup of patients; along with a PPV of 100%, an NPV 
of 93% and a diagnostic accuracy of 93.9%.

DISCUSSION

The treatment for penile cancer in patients without evidence 
of lymphatic involvement is dictated by a risk–benefit 
analysis. Current guidelines dictate performing either SLNB 
or inguinal lymphadenectomy in intermediate-/high-risk 
patients (T1b, any T2 or greater).[15] At the moment, there 
is not enough evidence that allows for the standardization 
of the SLNB to demonstrate its adequate utility.

Standard inguinal lymphadenectomy provides important 
information about the prognosis of the patient and it helps to 
remove early micrometastasis, nevertheless, the procedure 
has a high morbidity rate. Besides, other noninvasive 
methods such as the detection of metastasis with CT, MRI, 
high-resolution ultrasonography, and positron emission 
tomography/CT result in higher false-negative rates.[16]

SLNB can be offered to patients diagnosed with penile 
cancer with intermediate and high risk of lymph node 
metastasis and Stage cN0 of the disease.[17] This technique 
was accepted as an option for patients with undetected 
lymph node metastasis and is recommended for patients 
with nonpalpable lymph nodes, according to Horenblas 
et al.[18] However, there are a lot of issues that have kept 

away this procedure from routine use, the main obstacle is 
the high false-negative rate reported in the initial studies: 
Horenblas et al., Gonzana-Silva et al., and Pettaway et al., 
all of which indicate a rate of 12%–25%.[19] This is possibly 
due to the difficulty in the identification of lymph nodes 
based on the anatomic location, the absence of physiological 
identification, and the inadequate histopathological 
analysis.[2]

The obstruction of lymph node drainage by tumor infiltration 
is another issue to consider in the interpretation of SLNB 
because it can alter the accuracy of the procedure. The 
greater the metastatic compromise, the greater the risk of 
disturbance in lymph node drainage, that is the reason why 
the routine use of SLNB is not recommended in patients 
with palpable inguinal disease.[20] Taking that into account, 
the patients included in this study did not have palpable 

Patients with penile cancer
n = 149

n = 109

n = 89

40 excluded: Pathology 
of another medical

 center

20 excluded: Participants 
were lost to 

follow up

Figure 1: Forty patients were initially excluded for not having an institutional 
histopathology, and 20 more were excluded from the final analysis because they 
were lost to follow up, leaving a total of 89 patients

Table 1: Characterization of the study population
Variable n (%)

Number of patients 89
Median age (years) 60.5 (31‑90)
Location of primary 
tumor (%)
Gln 39 (43.8)
Cor 15 (16.8)
Prep 13 (14.5)
Body 5 (5.8)
Gln + Prep + Cor 10 (10.8)
Gln + Prep + Cor + Body 7 (7.3)

pT stage at surgery (%)
T1 (T1b) 33 (37)
T2 49 (55)
T3 7 (8)

Tumor grading (%)
G1 36 (40.4)
G2 44 (49.4)
G3 9 (10.2)

Gln=Glans, Cor=Corona of glans, Prep=Prepuce, Body=Body of 
penis, pT=Primary tumors

Table 2: Relationship between sentinel lymph node biopsy 
and the histopathological finding of malignancy in the 
pathology study
SLNB \ HPN HPN‑positive HPN‑negative Total

SLNB‑positive 21 (TP) 7 (FP) 28
SLNB‑negative 4 (FN) 57 (TN) 61
Total 25 64 89

SLNB=Dynamic sentinel lymph node biopsy, HPN=Histopathological 
node, TP=True positive, FN=False negative, FP=False positive, 
TN=True positive

Table 3: Diagnostic accuracy
Variable Percentage 95% CI

Sensitivity 84 65.3‑93.6
Specificity 89.2 79.4‑94.7
PPV 75 56.6‑87.3
NPV 93.5 84.6‑97.5
Accuracy 87.8 79.4‑93

PPV=Positive predictive value, NPV=Negative predictive value, 
CI=Confidence interval
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inguinal disease, this guarantees the use of an adequate 
technique with every patient and increases the diagnostic 
value of the procedure.

Standardization of the technique using methylene blue and 
an intraoperative gamma probe has led to a lower rate of 
false negatives have been reported in the last few years. In 
our study, a rate of 6.6% of false negatives was obtained. 
This is one of the strengths of our study due to the greater 
patient volumes and the expertise in SLNB that our center 
of reference has, in addition to the technological and human 
resources at our disposition. Due to the low prevalence of 
this disease in our population, few hospitals have enough 
cases to become familiar with the technique, thus SLNB 
should be limited to few centers.

The sensitivity and specificity rates that we 
found are similar to those obtained in previous studies 
with smaller populations. Regarding the performance 
of SLNB as a test, the sensitivity and specificity rates 
that we found are similar to those obtained in previous 
studies with smaller populations. For instance, in a 2016 
systematic review and meta-analysis by Zou et al., 29 
studies demonstrated a pooled sensitivity and NPV of 
88% and 99%, respectively[17]

The limitations of our study are the retrospective nature 
of the study, the variability in the follow-up period among 
the patients, and insufficient data that could explain why 
there was no visualization of lymph node involvement with 
the gamma probe in patients that later showed a relapse or 
lymph node metastasis.

Therefore, we consider that the SLNB is a useful 
diagnostic tool in patients with infiltrative penile SCC 
with nonpalpable lymph nodes and a cN0 stage, as 
some international guidelines recommend, such as that 
of the NCCN.[15] The specificity of this diagnostic method 
is acceptable, according with the data found; also, the low 
false-negative rate favors the routine use of the SLNB as a 
prognostic procedure. Nonetheless, because of the limitations 
that were mentioned before, we consider that more studies 
are required, including randomized and prospective studies, 
in order to better guide the clinical conduct to be followed 
in patients with a higher risk of lymph node metastasis and 
nonpalpable lymph nodes.

CONCLUSIONS

Dynamic SLNB with the use of radiotracers can be a useful 
method for the staging of lymph node disease in patients with 
penile cancer and groins with nonpalpable lymph nodes. 
However, further studies are required for confirmation of 
the data found in this study. Our study shows good reliability 
with a low rate of false negatives, along with an adequate 
sensitivity and specificity.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Backes DM, Kurman RJ, Pimenta JM, Smith JS. Systematic review of 
human papillomavirus prevalence in invasive penile cancer. Cancer 
Causes Control 2009;20:449‑57.

2. Goncalvez A, Silva J, Carmona M, Santos F, Ribeiro L.  Epidemiological 
study of penile cancer in Pará State, Brazil. Rev Pan Amaz Saude 
2010;1:85‑90.

3. Peñafiel M, Melo L, Gonzalez G, Henriquez G.  Penile cancer: A rare 
entity in medical appointment. Report of two Cases and Literature 
Review. Rev Méd Risaralda 2016;22:109‑12.

4. Heyns CF, Mendoza‑Valdés A, Pompeo AC. Diagnosis and staging of 
penile cancer. Urology 2010;76:S15‑23.

5. Hakenberg OW, Compérat EM, Minhas S, Necchi A, Protzel C, 
Watkin N. EAU guidelines on penile cancer: 2014 update. Eur Urol 
2015;67:142‑50.

6. Ficarra V, Galfano A. Should the dynamic sentinel node 
biopsy (DSNB) be considered the gold standard in the evaluation 
of lymph node status in patients with penile carcinoma? Eur Urol 
2007;52:17‑9.

7. Hakenberg OW, Minhas ES, Necchi A, Protzel C, Watkin N, 
Compérat E. Penile Cancer Guidelines Panel. Presented at the 
EAU Annual Congress London. Arnhem, The Netherlands: EAU 
Guidelines; 2017.

8. Ornellas AA, Kinchin EW, Nóbrega BL, Wisnescky A, Koifman N, 
Quirino R, et al. Surgical treatment of invasive squamous cell carcinoma 
of the penis: Brazilian national cancer institute long‑term  experience. 
J Surg Oncol 2008;97:487‑95.

9. McDougal WS. Carcinoma of the penis: Improved survival by early 
regional lymphadenectomy based on the histological grade and depth 
of invasion of the primary lesion. J Urol 1995;154:1364‑6.

10.	 Lützen	U,	Zuhayra	M,	Marx	M,	Zhao	Y,	Knüpfer	S,	Colberg	C,	et al. Value 
and efficacy of sentinel lymph node diagnostics in patients with penile 
carcinoma with nonpalpable inguinal lymph nodes: Five‑year follow‑up. 
Clin Nucl Med 2016;41:621‑5.

11. Schubert T, Uphoff J, Henke RP, Wawroschek F, Winter A. Reliability 
of radioisotope‑guided sentinel lymph node biopsy in penile cancer: 
Verification in consideration of the European guidelines. BMC Urol 
2015;15:98.

12. Leijte JA, Kroon BK, Valdés Olmos RA, Nieweg OE, Horenblas S. 
Reliability and safety of current dynamic sentinel node biopsy for 
penile carcinoma. Eur Urol 2007;52:170‑7.

13. Cabañas RM. An approach for the treatment of penile carcinoma. 
(An approach for the treatment of penile carcinoma) Cancer 
1977;39:456‑66.

14. Sahdev V, Albersen M, Christodoulidou M, Parnham A, Malone P, 
Nigam R, et al. Management of non‑visualization following dynamic 
sentinel lymph node biopsy for squamous cell carcinoma of the penis. 
BJU Int 2017;119:573‑8.

15. National Comprehensive Cancer Network. Penile Cancer. NCCN Clinical 
Practice Guidelines in Oncology. Ver 2. National Comprehensive Cancer 
Network; 2019.

16. Hughes B, Leijte J, Shabbir M, Watkin N, Horenblas S. Non‑invasive and 
minimally invasive staging of regional lymph nodes in penile cancer. 
World J Urol 2009;27:197‑203.

17. Zou ZJ, Liu ZH, Tang LY, Wang YJ, Liang JY, Zhang RC, et al. 
Radiocolloid‑based dynamic sentinel lymph node biopsy in 



Ramos, et al.: Sentinel lymph node in penile cancer

286 Indian Journal of Urology, Volume 35, Issue 4, October-December 2019

penile cancer with clinically negative inguinal lymph node: An 
updated systematic review and meta‑analysis. Int Urol Nephrol 
2016;48:2001‑13.

18. Horenblas S, Van Tinteren H, Delemarre JF, Moonen LM, Lustig V, 
Kröger R. Squamous cell carcinoma of the penis: Accuracy of 
tumor, nodes and metastasis classification system, and role of 
lymphangiography, computerized tomography scan and fine needle 
aspiration cytology. J Urol 1991;146:1279‑83.

19. Tanis PJ, Lont AP, Meinhardt W, Olmos RA, Nieweg OE, Horenblas S. 
Dynamic sentinel node biopsy for penile cancer: Reliability of a staging 

technique. J Urol 2002;168:76‑80.
20. Kathiresan N, Raja A, Ramachandran KK, Sundersingh S. Role of dynamic 

sentinel node biopsy in carcinoma penis with or without palpable 
nodes. Indian J Urol 2016;32:57‑60.

How to cite this article: Ramos JG, Jaramillo DC, Sandoval D, Gallego LJ, 
Riveros C, Sierra JA, et al. Diagnostic precision of sentinel lymph node biopsy 
in penile cancer. Indian J Urol 2019;35:282-6.


