
 

Dr Alvin Vincent et al JMSCR Volume 09 Issue 02 February 2021 Page 226 
 

JMSCR Vol||09||Issue||02||Page 226-236||February 2021 

Study of Perineural Invasion in Prostatic Carcinoma 

 

Authors 

Dr Alvin Vincent
1
, Dr Sankar S

2
, Dr Sheeja S

3
 

1
Junior Resident, Department of Pathology, Government Medical College, Kottayam, Kerala, India 

2
Professor and HOD, Department of Pathology, Government Medical College, Kottayam, Kerala, India 

3
Associate Professor, Department of Pathology, Government Medical College, Kottayam, Kerala, India 

 

Abstract  

Background: Prostatic carcinoma is the most common cancer in elderly men and 75-80% occur in peripheral zone. 

It is diagnosed by architectural, nuclear, cytoplasmic and intraluminal features. Perineural invasion is one of the 

pathognomonic histological features of adenocarcinoma and its significance was studied.  

Objectives 

Primary Objective 

1. To describe perineural invasion in prostatic carcinoma. 

2. To identify proportion of patients with perineural invasion having metastatic prostatic carcinoma. 

3. To find out the association of perineural invasion and metastatic prostatic carcinoma. 

Secondary Objective 

1. To describe the use of S100 expression in enhancing detection of perineural invasion by demonstration of 

nerves. 

Methods: 

Study Design : Cross sectional analytical study 

Study Population: Study sample includes all the cases of prostatic carcinoma biopsy specimens received in the 

Department of Pathology during the study period. 

Sample Size : 155 

Sampling Procedure :Continuous sampling 

Results and Discussion: The mean age of the study population was 68.72 years. The predominant Gleason score was 

7 in 40.5% of cases, 4+3 and 3+4 respectively. Perineural invasion was found in 46% cases. PNI was seen in 57% of 

Gleason scores 8-10 and 35% in Gleason score 7. PNI and its association with metastatic prostate carcinoma had 

weak positive relationship between the two variables.51% of cases showed PNI by S100 immunohistochemistry. 

Conclusion: In the present study, perineural invasion was found in 46% of the biopsy specimens and was associated 

with higher grade prostatic carcinomas. The significance of PNI in metastatic prostate carcinoma could not be 

proved as there was only weak positive relationship between PNI and metastatic prostatic carcinoma. Our data 

showed 5% increase in detection of PNI which suggested that detection of perineural invasion may be enhanced by 

S100 immunohistochemistry. 
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Introduction 

Prostatic carcinoma is the most common cancer in 

84 countries¹. Perineural invasion (PNI) is a major 

mechanism of prostate cancer extension from 

prostatic parenchyma to periprostatic soft tissue, 

perineural invasion extensive enough to be 

sampled on needle biopsy may signal an increased 

likelihood of extraprostatic extension of cancer or 

ultimately of cancer recurrence². Prostatic 

carcinoma with perineural invasion had 
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significantly more core specimens involved with 

tumor and higher biopsy Gleason scores than 

those without invasion³. For many of the 

malignancy, PNI is a marker of poor outcome and 

a harbinger of decreased survival
4
. 

For a pathologist diagnosis of prostatic 

adenocarcinoma is often a diagnostic dilemma 

when biopsy bits are small. PNI has been a time 

honoured morphological criteria. Gleason Grade 

and Sum, since their introduction in 1993, have 

been used by pathologists to grade 

adenocarcinoma of prostate and prognosticate its 

treatment. It is based on glandular architecture 

only.PNI has been a hallmark in making 

diagnosis
5
.According to review, clinicians 

currently have few factors that help to predict 

recurrence, prognosis or bone metastasis in men 

with prostate cancer. In addition to Gleason score, 

some research has suggested that PNI in the 

prostate specimen may indicate a potential for 

metastasis of the disease
6
. 

The serum level of PSA is related to prognosis in 

prostatic carcinoma, as an indirect indicator of 

tumor volume, tumor extension and response to 

therapy
7
. 

In the study conducted by Alexandre de la Taille 

et al PNI was identified in 24% of the patients and 

concluded that PNI is an important preoperative 

predictor of pathological stage and should be 

reported when adenocarcinoma is diagnosed on 

prostate needle biopsies
8
. 

In the study conducted by Kevin A Kurtz et al, 

S100 stained slides were especially useful for 

finding nerves with small diameters embedded 

within the tumor. In comparison with careful 

examination of H&E slides for perineural 

invasion, reviewing S100 stained sections may be 

easier and more detectable. The primary reason 

for enhanced detection was the sharp would be 

contrast between S100 stained nerves and the 

hematoxylin counter stain allowing low power 

detection of perineural invasion
9
. 

 

 

 

Objectives 

Primary Objective 

1. To describe perineural invasion in 

prostatic carcinoma 

2. To identify proportion of patients with 

perineural invasion having metastatic 

prostatic carcinoma. 

3. To find out the association of perineural 

invasion and metastatic prostatic 

carcinoma. 

Secondary Objective 

1. To describe the use of S100 expression in 

enhancing detection of perineural invasion 

by demonstration of nerves. 

 

Methodology 

Type of Study: Cross sectional analytical study 

Study Period: 18 months (December 2017-June 

2019) 

Study Setting: Department of Pathology, Govt. 

Medical College, Kottayam. 

Sample Size: 155 

Study Population: All prostatic core needle 

biopsies diagnosed as prostatic carcinoma in 

Department of Pathology, Government medical 

college, Kottayam during study period. 

Inclusion Criteria 

All prostatic needle biopsies diagnosed as 

prostatic carcinoma. 

Exclusion Criteria 

Radical prostatectomy specimens, TURP 

specimens. 

 

Study Tools  

1. Instruments to take bits of tissues to be 

studied. 

2. Reagents for tissue processing. 

3. Instruments for making paraffin blocks and 

cutting thin sections from it. 

4. Gleason score 

5. Eosin- Haematoxylin staining.  

6. S100 for immunohistochemical study 

7. Detailed Proforma for each case 
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Study Procedure 

Clinical and pathological details of each cases will 

be recorded as in the profoma. All specimens will 

be fixed in formalin & embedded in paraffin. 

Sections will be taken from paraffin embedded 

blocks and stained with H&E for routine 

examination.  IHC will be performed using S100 

on prostatic biopsies and will be evaluated.  Only 

histopathologically proven cases of prostatic 

carcinoma will be taken for IHC. Written 

informed consent from each patient will be taken 

before collecting details, scan reports. 

Data Management and Analysis 

The data was entered in Microsoft excel and 

results were expressed as mean, frequency, 

proportions, Correlation between different 

variables and association between PNI and 

metastatic prostatic cancer. 

Results 

The total number of prostatic biopsies studied 

during the period of 18 months was 155. 

Gleason Score 

Distribution of various Gleason scores 

Gleason score 

pattern 

No. of patients Percentage (%) 

3+3 15 10 

3+4 28 18 

3+5 7 4.5 

4+3 35 22.5 

4+4 21 13.5 

4+5 26 17 

5+3 5 3 

5+4 17 11 

5+5 1 0.5 

Total 155 100% 

 

 

 

 

 
 

Distribution of study group according to Gleason patterns 

The predominant pattern is 4+3 followed by 3+4 that is score 7 predominates which are 22.5% and 18% 

respectively followed by score 9 and score 8. 
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Gleason grade group 

Distribution of 5 grade groups 

Grade group frequency Percentage 

1 16 10% 

2 28 18% 

3 35 23% 

4 33 21% 

5 44 28% 

Total  155 100% 
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Perineural Invasion     

 
Distribution of PNI in study population 

 

Prostatic Carcinoma Patients with Metastasis 
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Correlation between Metastatic Prostatic Carcinoma Patients and Perineural Invasion 

 
 

 
Gleason score 7(4+3)-H&E-100X 

 
Foamy gland variant-H&E-400X 
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Figure 25:Perineural invasion-H&E-100X 

 

 
Figure 26: S100 immunostaining of nerves-H&E-

400X 

 

 

 
Figure 27: S100 immunostaining demonstrating 

Perineural invasion-H&E-100X 

 

Discussion 

Prostatic needle biopsies play a central role in the 

diagnosis of prostate cancer and prediction of 

outcome. 

This study was undertaken to evaluate various 

clinical presentations, Gleason score and 

perineural invasion in prostate cancer. The present 

study was conducted on 155 cases of prostatic 

carcinoma whose needle biopsy specimens was 

received in the Department of Pathology, 

Government medical college Kottayam. 

Clinical Presentation 

Prostate cancer incidence and mortality rates are 

strongly related to the age with the highest 

incidence being seen in elderly men (> 65 years of 

age).  

The age of the patients in our study ranged from 

41 years to 93 years with predominant affected 

population belonging to age groups between 61-70 

years and 71-80 years accounting for about 39.4% 

and 36% respectively. The mean age of our study 

was 68.72 years and is comparable to study 

conducted by Garget al
10

 and Barakzai et al.
11
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 In the present study, 93% patients had urinary 

symptoms and 7% had other non specific 

symptoms such as low backache. 

 

Histopathology 

In the present study, 155 cases of prostatic 

adenocarcinoma were studied which included only 

acinar type. In the study conducted by Baig et al, 

the major proportions of prostate carcinomas are 

acinar adenocarcinoma, although several rare 

histologic variants coexists
12

 The architectural 

features studied included normal benign glands, 

crowding of small neoplastic glands, fused glands 

and poorly formed glands along with neoplastic 

cells forming sheets. 

Cellular features include nuclear enlargement, 

nuclear pleomorphism, prominent nucleoli and 

cytoplasmic amphophilia. 

 

PSA Values 

The general cut off value for PSA is 4.0ng/ml. A 

higher PSA level may relate to a greater likelihood 

of positive tissue diagnosis, a higher Gleason 

score, and a greater likelihood of bone 

metastasis.
13 

In the present study, majority of the cases  showed 

PSA values above 25ng/ml that is about 85%(47% 

had PSA>100 and 37% had values between 25-

100) while 11% cases had values between 10.1 

and 25, 4% cases with values between 4.1 and 10 

and 1% cases with PSA value <4ng/ml. Only 1% 

cases had values less than normal cut off range. 

Our study had 11 cases of metastatic prostatic 

adenocarcinoma, 10 cases had PSA values above 

100ng/ml and one case below 100ng/ml. 

  

Gleason Score 

Gleason grading system is the most widely used 

system for grouping prostatic adenocarcinoma. 

In the present study, Gleason score of 7(4+3 and 

3+4) was seen predominantly constituting about 

22.5% and 18% respectively. According to the 

study conducted by Ian Hosein et al, moderately 

differentiated tumours that is score of 7 was the 

most common accounting for about 45.6%.
14

A 

score of 9 showed 28%, score of 8 was 21%,score 

10 was 0.5% and score 6 (well differentiated) 

constituted 10% of the cases. Many other studies 

also highlight score 7 as the predominant score.
15

 

Based on ISUP grade grouping, our study showed 

that the predominant grade group was grade group 

5 followed by grade group 3 and grade group 4 

constituting 28%,23% and 21% respectively.  

 

Perineural Invasion 

Perineural invasion is one of the prominent 

histological feature in prostatic adenocarcinoma. 

The presence of PNI varies from 20% to 38% in 

prostate needle biopsy specimens. 

In our study PNI was found in 46% of the total 

cases which is comparable with the study 

conducted by Garg
10

 et al that is 42.5%and study 

by Ravery
3
 et al showed PNI in 47% of the cases. 

A few of the other studies showed lower incidence 

of PNI in biopsies like Bastacky
16

 et al and Sara O 

Vargas
3
 et al which was 20% and 16.8% 

respectively which was less than our present 

study. 

In the present study, perineural invasion is 

associated with score 7 in 35%, score 9-10 in 

33%,score 8 in 24% and score 6 in 8%.Thus PNI 

is associated with higher grade prostatic 

carcinoma which is similar to the study conducted 

by Sara o Vargas et al.
3
 

Distribution of perineural invasion in different 

grades of prostatic carcinoma by tumour 

differentiation  

PNI is significantly associated with high grade 

prostatic carcinoma that is 57% in scores 8-

10(poorly differentiated) and 35% in score 

7(moderately differentiated) cancers which is 

comparable to the study by Sara O Vargas et al 

where PNI in the biopsy specimen was 

significantly associated with a higher gleason 

score and had a mean gleason score value of 6.8.
3
 

Correlation between PNI and PSA 

In our study, 83% (60 cases) of cases with PNI 

had PSA>25ng/ml, 11% of cases had PSA 

between 10.1-25ng/ml,4% of cases had PSA 

between 4-10ng/ml and 2% of cases had PSA 
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value less than 4ng/ml. Thus 17% (12 cases) of 

the cases had PSA<25ng/ml. 

Proportion of cases with PNI having metastasis 

Among 72 cases with PNI, 10 cases(13.8%) had 

metastasis while 86.2% cases had no metastasis. 

Since our study is a cross sectional study and less 

number of cases, the  significance of PNI in mPCa 

(metastatic prostatic carcinoma) could not be 

studied in detail. The study by Zhao J et al also 

concluded that the prognostic role of PNI differed 

among different prognostic groups which was 

conducted on 515 cases with de-novo bone 

metastatic PCa  and the study population was 

classified into 3 prognostic groups-favourable, 

intermediate and poor-risk group. Multifocal PNI 

could independently predict the survival outcomes 

of favourable/intermediate risk group but was not 

a risk factor for poor risk group. Thus PNI should 

be routinely described to avoid the potential 

chance of disease underestimation of these 

patients.
17

 

 

Association between Perineural invasion and 

metastasis 

Table 15: Metastasis*Perineural invasion Cross 

tabulation 

 PNI+ PNI- Total 

With metastasis 10 1 11 

Without metastasis 62 82 144 

Total  72 83 155 

From the cross tabulation matrix, we can see that 

metastatic prostatic carcinoma patients is likely to 

have an association with perineural invasion as 

91% of the cases with metastasis had PNI. This 

association was evaluated by chi square test. 

 

The association between metastatic prostate 

carcinoma and PNI was checked using Chi square 

test. The test gave a chi square value of 9.408 and 

p value 0.0021. Since our chi square value is 

9.408 which exceeded  the table value of 3.84 at 1 

degree of freedom and one of our observed value 

is 1(that is less than 5),we performed Fisher’s 

exact test. This test gave a p value 0.0029.Since p 

value was less than 0.05, it can be stated that both 

variables are associated. But in our study, cases 

with metastases is less, that is, only 11 cases and 

43% of the cases without metastasis had PNI, the 

association of PNI could not be proved. The 

strength of association was further assessed by Phi 

statistics. The Phi statistics obtained was 0.246 

and thus observed that there is only weak positive 

relationship between metastasis and PNI. 

 

Comparison of Detection of PNI by 

Demonstration of Nerves Using S100 

Immunohistochemistry in Other Studies 

In the present study, 79 cases (51%) showed PNI 

which was detected by S100 staining while the 

remaining 76 cases(49%) had no PNI. 

Nerves were defined as bundles of at least several 

S100 positive cells with fascicular configuration 

while scattered individual S100 positive cells were 

excluded as they may represent dendritic cells.
18 

By routine H&E 46% of cases that is 72 out of 

total 155, showed PNI. Thus using S100 increase 

the detection of PNI by 5% which is similar to the 

study conducted by Aufranc et al.
19 

But several 

other studies by Zhou M et al did not show 

enhanced detection of PNI by S100.
18

 

 

Limitations of the Study 

1. The study population was comparatively 

low. 

2. The identification of PNI in H&E slides 

can be subject to interobserver variation. 

 

Conclusion 

 In our study, Perineural invasion was 

found in 46% of the biopsy specimens 

diagnosed as prostatic carcinoma. 

 Among 72 cases with PNI, only 10 cases 

(13.8%) had metastases while 86.2% cases 

had no metastasis. 

 PNI is seen in 57% in cases with Gleason 

scores 8-10(poorly differentiated) and 35% 

in Gleason score 7(moderately 

differentiated) cancers. Thus PNI is 

associated with higher grade prostatic 

carcinoma. 
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 In the present study, we observed that 

there is only weak positive relationship 

between metastatic PCa and PNI. So, the 

significance/association of PNI in 

metastatic PCa could not be proved. 

 51% of cases showed PNI which was 

detected by S100 immunohistochemistry. 

So our data showed there is 5% increase in 

detection of PNI which suggested that the 

detection of PNI may be enhanced by 

using S100 immunohistochemistry. 
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