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Abstract: Background: Squamous cell carcinoma (SCC) is the 

most common malignancy of the penis with mostly 

lymphogenous metastases to the inguinal lymph nodes. Inguinal 

lymph node metastasis is the most important factor for predicting 

the survival of penile SCC patients and determining treatment 

options. The biological phenomenon of tumor budding has been 

described in various tumors where it has independent predictive 

and prognostic relevance. The phenomenon of tumor budding in 

penile SCC is still unclear. 

Objective: To analyze the association of peritumoral tumor 

budding as a predictor of lymph node metastasis in penile SCC. 

Methods: This study was an analytic study with a cross sectional 

approach on 28 samples of paraffin block patients diagnosed 

histopathologically as penile SCC. Then, the paraffin blocks 

were re-cut, followed by staining the slides with H&E. 

Peritumoral tumor budding was assessed which was categorized 

as <5 buds (low grade) and 5 buds (high grade). Lymph node 

metastases were assessed based on the presence of nodes 

according to the American Joint Committee on Cancer (AJCC) 

TNM system. The association of peritumoral tumor budding as a 

predictor of lymph node metastasis in penile SCC was 

statistically tested. 

Results: The highest age was 60-69 years, with a mean age of 

51.16 years. The location of the tumor is most often on the glans 

penis. Most often found in stage IIIB. Most samples with lymph 

node metastases. LVI was found in 16 cases (57.1%), and PNI 

was found in 6 cases (21.4%). The most common peritumoral 

budding tumor was high grade budding at 60.7%. 

Conclusions: The study showed a significant correlation 

between peritumoral budding tumors and lymph node metastases 

(p-value=0.0001) with a prediction that high-grade peritumoral 

budding tumors had a risk of ten times the risk of lymph node 

metastasis compared to low-grade peritumoral buds (PR=10.35).  

Keywords: tumor budding, peritumoral, metastases, lymph 

nodes, penile SCC 

I. INTRODUCTION 

enile cancer is a rare malignancy, especially in developed

countries, but is still a public health and social problem in 

developing countries.1 Squamous cell carcinoma (SCC) is the 

most common malignancy of the penis with metastases, mostly 

lymphogenous to the glans gland. regional lymph nodes. 

Metastasis to the inguinal lymph nodes will determine the 

patient's prognosis and outcome.2 

The incidence of penile SCC is most common in developing 

countries such as Africa, Asia and South America. The incidence 

of penile SCC is <1% of all male malignancies in the United 

States, with ± 2,100 new cases and ± 400 deaths annually.3 

Penile SCC usually affects men between the ages of 50 and 60 

years.4 

As many as ± 95% of all penile cancer cases are penile SCC, 

followed by various other malignancies such as basal cell 

carcinoma, penile sarcoma, melanoma, lymphoma and metastatic 

disease. Penile SCC is treatable if found at an early stage, but has 

serious physical and psychological consequences.4,5,6 Penile SCC 

has a multifactorial etiology, the most common risk factors being 

human papillomavirus (HPV) infection, phimosis and poor 

hygiene, as well as in uncircumcised men, lichen sclerosis and 

inflammatory conditions such as balanitis xerotica obliterans, 

precancerous lesions such as Bowen's disease. and Erythroplasia 

Queyrat, compromised immune system, obesity, smoking, 

ultraviolet A (UVA) phototherapy, number of sexual partners 

and socioeconomic status. HPV infection has been associated 

with penile SCC, for which the mechanisms involved in its 

pathogenesis have not been fully elucidated. HPV infection has 

been associated with other malignancies including cervical 

cancer, anal cancer and oropharyngeal cancer. More than 20% of 

patients with penile SCC have tested positive for HPV infection. 

The prevalence of HPV appears to be much higher in 

uncircumcised men than in circumcised men. HPV-16 is the type 

most commonly found in men, followed by HPV-18. The process 

of penile SCC includes two pathways, namely HPV-related SCC 

and non-HPV-related SCC. Available data are limited in the 

literature on HPV-related SCC.4 
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Inguinal lymph node metastasis is the most important factor 

for predicting the survival of penile SCC patients. Lymph node 

involvement is also important to know because it determines 

treatment. There are several clinicopathological prognostic 

factors that can be used to predict lymph node metastasis after 

penectomy, namely tumor size, degree of tumor differentiation, 

urethral invasion, lymphovascular invasion and perineural 

invasion. Determination of histopathological prognostic factors 

cannot be determined completely from tissue biopsy.2,7 

The biological phenomenon of tumor budding, namely the 

growth of tumor cell buds in front of invasive tumors, has been 

described in various human tumors. Tumor budding has both 

predictive and prognostic relevance. The phenomenon of tumor 

budding in penile SCC is still unclear.8 Therefore, researchers are 

interested in investigating the prediction of lymph node 

metastasis in penile SCC by assessing tumor budding as an 

independent prognostic factor. 

II. MATERIAL AND METHODS

Sample selection 

This analytical study with a cross-sectional approach was 

conducted at the Department of Anatomic Pathology, Faculty of 

Medicine, University of North Sumatra, Medan and the 

Anatomic Pathology Unit, H. Adam Malik Hospital, Medan. This 

research was conducted from June 2020 to May 2021, after 

obtaining approval from the Health Research Ethics Committee, 

Faculty of Medicine, University of North Sumatra. 

The sample of this study was a paraffin block from patients 

who had been diagnosed histopathologically as penile SCC that 

met the inclusion and exclusion criteria. Samples were taken 

using consecutive sampling technique. Inclusion criteria included 

adequate clinical data in the medical record (includes age, tumor 

location, clinical stage and lymph node metastases) as well as 

representative paraffin slides or blocks, derived from the results 

of wide excision and penectomy surgery tissue diagnosed 

histopathologically as penile SCC with staining H&E. The 

exclusion criteria for this study were paraffin slides or blocks 

recorded according to unrepresentative data storage devices so 

they could not be reprocessed and paraffin slides or blocks 

derived from excision biopsy tissue results. Each sample was re-

cut and stained with H&E. 

Peritumoral tumor budding is the growth of tumor cell buds 

in front of an invasive tumor on histopathological preparations 

with H&E appearance. The assessment of tumor budding refers 

to a study conducted by Almangush, in which the number of 

tumor buds was categorized as follows, if <5 buds (low grade 

buds) and ≥5 buds (high grade buds).9 Lymph node metastases 

were assessed based on the presence of nodes referring to the 

American Joint Committee on Cancer (AJCC) TNM system.10 

The correlation between the assessment of peritumoral tumor 

buds as a predictor of lymph node metastasis in penile SCC was 

tested statistically. 

Data analysis 

The correlation between the assessment of peritumoral tumor 

buds as a predictor of lymph node metastasis in penile SCC was 

tested statistically.

III. RESULTS

In this study, 28 samples of penile SCC were obtained from 

the Department of Anatomic Pathology, Faculty of Medicine, 

University of North Sumatra and the Anatomic Pathology Unit, 

H. Adam Malik Hospital, Medan. The highest age was 60-69 

years, with a mean age of 51.16 years. The location of the tumor 

is most often on the glans penis. Most often found in stage IIIB. 

Most samples with lymph node metastases. LVI was found in 16 

cases (57.1%), and PNI was found in 6 cases (21.4%) (Table 1). 

Table 1. Characteristics of study samples based on age, tumor 

location, clinical stage, lymph node metastases, histopathological 

subtypes, grade, koilocytes, lymphovascular invasion and 

perineural invasion in penile SCC patients 

Figure 1. Low grade buds (H&E, X200). B. High grade buds 

(H&E, X200). 

In this study, the association between peritumoral budding 

tumors and lymph node metastases in patients with penile SCC 

was assessed. The most common peritumoral budding tumor was 

high grade budding at 60.7%. The study showed a significant 
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correlation between peritumoral budding tumors and lymph node 

metastases (p-value=0.0001) with a prediction that high-grade 

peritumoral budding tumors had a risk of ten times the risk of 

lymph node metastasis compared to low-grade peritumoral buds 

(PR=10.35) (Table 2). 

Table 2. Correlation between peritumoral budding tumors and 

lymph node metastases in patients with penile SCC. 

IV. DISCUSSION

The number of samples diagnosed as penile SCC in this study 

were 28 samples, of which 9 patients were aged 60-69 years, 

with a mean of 51.16 years, where the youngest age was 26 years 

and the oldest was 67 years. The results of this study are not 

much different from previous studies. De-Bacco et al. in 2019 

found that the mean age of the patients was 64.6 years with a 

standard deviation of 12.4 years.11 Douglawi et al. in 2017 

stated that penile SCC mainly affects men between the ages of 50 

and 70 years.12 Wang et al. in 2019 stated that the average penile 

SCC patient was 64 years old with a range of 27-86 years.13 The 

discovery of young patients proves that at this time there are 

many younger penis SCC patients. Penile SCC patients who are 

young, can be caused by multifactorial causes, one of which is 

strongly suspected due to an unhealthy lifestyle. Such as eating a 

lot of unhealthy foods, rarely exercising, smoking and other bad 

habits. Plus most young people sometimes don't pay attention to 

their health. They tend to be indifferent and lazy to maintain and 

check their health condition. 

In this study, the location of the most tumors was on the glans 

penis (39.3%), then successively at more than one location 

(21.4%), where the tumor locations could be found 

simultaneously, either in the radix, body and or glans. penis and 

the least is a tumor located in the prepuce (3.6%) which is a 

refractile fold of skin on the glans penis and body of the penis 

(3.6%). However, of the total samples examined, there were 9 

patients with unclear locations, this was due to the fact that the 

location of the tumor was not recorded in the medical record. The 

results of this study are not much different from previous studies. 

Greenberg in 2010 reported that the location of the most tumors 

on the glans penis, then the coronal sulcus and the inner surface 

of the prepuce, respectively.14 Chaux et al. in 2010 reported that 

the location of the most tumors on the glans penis.15 However, 

contrary to Lagace et al. in 2020 reported that the most tumor 

locations were in unspecified areas (54%), then the glans penis 

(25%), prepuce (16%), body of the penis (3%), more than one 

lesion (2%) respectively.16 Most penile SCC in uncircumcised 

men initially occurs in the prepuce and in circumcised men it 

initially occurs in the glans penis. Penile SCC, if found at an 

early stage, is usually curable.17 This discrepancy in results 

suggests that differences in the specific location of penile SCC 

are associated with patient survival. Tyson et al. in 2012 reported 

his study conducted on 2,515 cases of penile SCC over a period 

of 34 years, stating that tumors in the body of the penis and in 

more than one location have a higher increased risk of death 

compared to tumors in the prepuce. Long-term survival was 

significantly worse for patients with tumors involving areas other 

than the foreskin of the penis. In contrast, patients with penile 

SCC located in the prepuce have better long-term survival. Based 

on the results of this study, they have potentially important 

clinical implications when assessing the prognosis of patients 

diagnosed as penile SCC.18 

In this study, there were 9 patients with penile SCC with 

stage IIIB. This seems to be due to the fact that penile SCC is 

still a public health and social problem in developing countries. 

Penile SCC is usually associated with an inadequate health care 

system, poor hygiene, high rates of sexually transmitted 

infections and phimosis. Delay in diagnosis and treatment of 

patients is associated with lower socioeconomic status and less 

education. So this will result in patients usually coming already 

in an advanced stage condition 

In this study, there were 17 patients who had metastases to 

the lymph nodes. This is in accordance with the stage found in 

this study which was also found to be mostly at stage IIIB. Sali et 

al. in 2019 stated that inguinal lymph node metastasis is the most 

important factor for predicting the survival of penile SCC 

patients. Lymph node involvement is also important to know 

because it determines treatment. 5-year survival dropped 

dramatically from 95.7% to 51.1% with inguinal lymph node 

involvement.1 Hu et al. in 2019 stated that higher-stage penile 

SCC had a higher risk of lymph node metastasis. The risk of 

lymph node metastasis will increase significantly as long as there 

are invasive pathological characters, such as lymphovascular 

invasion, corpora cavernosum invasion, corpus spongiosum 

invasion, urethral invasion, perineural invasion, larger tumor 

size, and deeper tumor invasion.19 

Based on the pathological classification of penile SCC 

according to WHO in 2016, penile SCC consists of eleven 

histopathological subtypes, of which eight histopathological 

subtypes of Non-HPV related and three histopathological 

subtypes of HPV-related. In this study, the researchers assessed 

the histopathological subtypes based on histomorphological 

features with H&E staining and the presence of koilocyte cells in 

the study sample. So the researchers only found four 

histopathological subtypes of all histopathological subtypes in 

penile SCC, the majority were warty carcinoma subtypes, namely 

13 samples (46.43%), and there were three other 

histopathological subtypes, namely basaloid carcinoma, SCC, 

usual type and lymphoepithelioma-like carcinoma. Afonso et al 

in 2012 reported that 30-70% of cases of penile SCC were HPV-

related.20 The difference in results in this study could be 

attributed possibly to differences in the study population as well 

as risk factors such as multiple sexual partners and low public 

awareness. in terms of condom use, where this affects the high 

incidence of HPV infection. It is important for a pathologist to 

continue to assess the histopathological subtypes of penile SCC 

based on the 2016 WHO classification of penile SCC, which will 

be divided into Non-HPV related and HPV related. Although 

PCR examination is the gold standard for HPV detection. These 
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histopathological subtypes differ in terms of histomorphological 

features and patient outcomes. 

In this study there were as many as 53.58% of the penis SCC 

samples were grade II. The results of this study are not much 

different from previous studies. Sali et al. in 2019 found that the 

most common grade II (moderately differentiated carcinoma) 

cases were 59%.1 Zheng et al. in 2020 found that the most 

common grade II (moderately differentiated carcinoma) cases 

were 57.3%.21 Nam et al. in 2017 reported that the most cases of 

well to moderately differentiated carcinoma were found at 

82.7%. Penile SCC accounts for >95% of cases of penile 

malignancy. Penile SCC has been described as a locoregional 

disease with a low incidence of distant metastases. So that most 

penile tumors are classified as low grade.22 

In this study as many as 82.29% of all samples of penile SCC 

found the presence of koilocytes. In a study conducted by 

Drummond et al. in 2019 reported that as many as 41.8% of the 

total samples studied found the presence of koilocytes. The 

difference in the results of this study can be attributed possibly to 

differences in the study population. The incidence of penile SCC 

is related to sexual habits and promiscuity. Habit factors where 

the lack of condom use has a major influence on the incidence of 

HPV infection.23 HPV is a non-enveloped DNA virus with 

circular double-stranded DNA. After infection of the basal cells, 

HPV transcribes one of its two strands of DNA, thereby leading 

to the formation of viral proteins. Two proteins, E6 and E7, are 

responsible for the oncogenic effects of the virus. E6 and E7 

interfere with the apoptotic pathway and promote cell 

proliferation by interfering with the tumor suppressor genes RB 

and p53. If the virus inserts its DNA into the genome, it will 

replicate in mature squamous cells. The koilocytic morphology 

results from the E4 protein, which acts to disrupt the squamous 

cell cytoskeleton.24 Krawczyk et al. stated that HPV E5 and E6 

proteins work together to promote the formation and fusion of 

perinuclear cavitations. This fusion is likely to create large 

cavitation that distinguishes HPV-infected cells with clear cell 

images around the cell nucleus.25 Assessment of the presence of 

koilocytes is important to assess, where these koilocytes also 

help in determining the histopathological subtype of HPV-related 

penile SCC, so that the presence of these koilocytes will affect 

the outcome of the patient. The presence of koilocytes in the 

subtype of warty carcinoma has a lower mortality rate than the 

subtypes of basaloid carcinoma and lymphoepithelioma-like 

carcinoma. 

In this study, lymphovascular invasion was found in 57.1%. 

The remaining 12 samples did not find lymphovascular invasion 

(42.9%). In a study conducted by Li et al. in 2019 who found 

lymphovascular invasion as much as 20.9%.26 Lymphovascular 

invasion is defined as the presence of tumor cell invasion into the 

blood vessels or lymphatic system.27 Lymphovascular invasion is 

the primary and crucial phase in systemic metastasis of cancer 

cells.28 There is increasing evidence to show that that the 

presence of lymphovascular invasion is a poor prognostic 

indicator in various malignancies, including bladder cancer.29 Liu 

et al. in 2013 reported that lymphovascular invasion was not 

significantly associated with the overall survival of patients with 

penile SCC.30 The differences in the results of this study could be 

attributed possibly to differences in the study population. 

In this study, perineural invasion was reported in 21.4%. In a 

study conducted by Jain in 2017 which found 19% perineural 

invasion.8 Sali et al. in 2019 stated that perineural invasion was 

significantly associated with the presence of lymph node 

metastases with p<0.001.1 Marie et al. in 2020 stated that the 

presence of perineural invasion is a poor prognostic indicator. In 

multivariate analysis, perineural invasion was associated with 

local recurrence of the disease with p-value = 0.02.31 Perineural 

invasion was used to describe the process of invasion into, 

around and through nerves.32 Perineural invasion in cancer is also 

defined as tumors near nerves and involving at least 33% of the 

circumference or tumor cells were within one of the three neural 

sheaths.33 There is considerable variability in the reported 

incidence of perineural invasion in penile SCC possibly due to 

variability of the subtype and stage of penile SCC. 

In this study, the most common peritumoral budding tumors 

were high grade buds as much as 60.7% compared to low grade 

buds only as much as 39.3%. From the analysis of the correlation 

between peritumoral budding tumors and lymph node metastases, 

it was found that the p-value = 0.0001, it can be concluded that 

there is a significant correlation between peritumoral budding 

tumors and lymph node metastasis. The results of the statistical 

test also obtained a PR value of 10.35, so it can be concluded that 

the findings of high grade peritumoral budding tumors have a 

risk of lymph node metastasis ten times compared to low grade 

peritumoral budding tumors. From the results of statistical tests 

in this study, it can be concluded that the assessment of 

peritumoral budding tumors can be used as a prediction of lymph 

node metastasis in penile SCC. The results of this study are 

supported by Chatterjee et al. in 2019 which stated that there was 

a significant correlation between tumor budding in oral SCC and 

lymph node metastasis.34 Almangush et al. in 2013 reported that 

tumor budding independently predicts survival in oral tongue 

SCC patients. Tumor budding has been associated with patient 

prognosis in various types of epithelial cancer, such as 

esophageal, lung, colorectal and endometrial carcinoma.9 

Meanwhile, Jain in 2017 stated that there was no significant 

correlation between tumor budding and lymph node metastasis. 

The difference from this study lies in the scoring system used for 

tumor budding. The number of buds found was divided into three 

frequency groups: less than 10 buds, 10-20 buds and more than 

20 buds. After changing the shoot class division into class 1 (≤15 

buds) and class 2 (>15 buds), it was observed in the Kaplan-

Meier analysis that patients with more than 15 buds had a 

slightly worse prognosis than patients with 15 or fewer tumors. 

budding.8 The difference in the results of this study may be due 

to differences in the assessment system for the number of 

budding tumors used. 

The limitation of the study is that there is no uniform cut-off 

value for the number of budding tumors in penile SCC. 

Therefore, the researcher used a tumor budding number grading 

system based on a study by Almangush et al. used for oral tongue 

SCC. The results of the tumor budding assessment were divided 

into two categories, namely if <5 buds were referred to as low 

grade buds and if 5 buds were referred to as high grade buds. 

V. CONCLUSION 
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After conducted this study, we conclude some points in the 

following: 

1. Most patients with penile SCC occur at the age of 60-69

years with the mean age of patients being 51.16 years,

where the youngest age is 26 years and the oldest age is

67 years. The location of the most tumors on the glans

penis. Most of the clinical stages were in stage IIIB, and

most of the research samples were found to have

metastasized to lymph nodes.

2. The most common peritumoral budding tumors are high

grade buds. There is a significant correlation between

peritumoral budding tumors and lymph node metastasis.

Peritumoral budding tumors with high grade buds had a

ten times risk of lymph node metastasis compared to

peritumoral budding tumors with low grade buds.

3. The most histopathological subtypes were warty

carcinoma, followed by basaloid carcinoma, SCC, usual

type and lymphoepithelioma-like carcinoma. Most

grades are in grade II, followed by grade III. The least is

in grade I. The presence of koilocytes is 89.29%.

Lymphovascular invasion was 57.1%. Perineural

invasion was 21.4%.
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