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Abstract 
Objective: The study aims to assess the both individual behavior and correlations of stromal fibrillary component (SFC) and vascular density 
(VD) in relation with Srigley architectural patterns of prostate carcinoma. Materials and Methods: Digital images of prostate adenocarcinoma 
labeled following both Gleason and Srigley systems were acquired with ×20 objective from two serial sections, 340 from the section stained 
using Gömöri technique for SFC assessment and another corresponding 340 from the section immunomarked with anti-CD34 antibody for 
assessment of VD. The SFC amount and VD were determined and compared. Srigley patterns were divided in two redefined behavioral 
groups: “solid” group (Srigley I, Srigley III, Srigley IV) and “necrotizing” group (Srigley II with subdivisions: Gleason 3A, 3C and 5A). Results: 
SFC mean values had an ascending trend in both “solid” and “necrotizing” groups. VD mean values had an ascending trend in “solid” group but 
a descending trend in “necrotizing” group towards Gleason 5A pattern. SFC and VD values had a direct, ascending correlation for all 
determinations (p=0.0006), but also for “solid” (p=0.005) and “necrotizing” (p=0.026) groups. The two stromal elements had different 
behaviors both individually and in their correlation that seem to be related with their interaction with different tumor cellular populations. 
Conclusions: Our results could plead for the hypothesis that the different subtypes of tumor architecture represent steps of a continuous 
process from well-differentiated status to poorly or undifferentiated status but who is accomplished by two different tumor cells populations 
with different distinct behavior in their relationship with the stromal microenvironment. 
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 Introduction 

Prostate cancer is not a monolithic cancer but a spectrum 
of disease [1]. The appreciable heterogeneity of tumoral 
architecture was ingeniously and admirably systematized 
and improved by Donald F. Gleason starting from the 
60s until the ’90s in the well known by now Gleason 
system [2–7], who is still considered one of the powerful 
prognosis factors of survival for patients with prostate 
carcinoma [8]. 

Analyzing the diagram of Gleason patterns (Figure 1, 
areas separated by blue dashed lines) within a larger 
project focused on possible correlations between the 
different intratumoral stromal components and the tumor 
architectural spectrum, we observed two tendencies of 
connection between different architectural patterns des-
cribed by Gleason, which seemed to be two different 
possibilities of tumor proliferation behavior. We defined 
these two tendencies as: “necrotizing phenotype”, in which 
tumoral proliferation seems to evolve towards solid indi-

vidual masses with central necrosis, passing through a 
cribriform stage, where Gleason subtypes 3C, 4A and 
5A were included and “solid phenotype”, in which tumoral 
proliferation seems to evolve from well-differentiated 
glandular aspects of pattern 2 towards solid variable 
clusters of undifferentiated tumoral cells of 5B, where 
Gleason subtypes 3A, 3B, 4B and 5B were included [9]. 
We used them both in the assessment of stromal fibrillary 
compound [9] and vascular density [10] but also their 
correlation [11] in relation with Gleason system. 

We discovered then that in 2004, Srigley [12] identified 
in the system described by Gleason four main growth 
patterns and defines another scale with four categories: 
Srigley I – small glands, including Gleason patterns and 
subtypes 1, 2 and 3B; Srigley II – large glands, including 
Gleason subtypes 3A, 3C and 5A; Srigley III – fused glands 
including Gleason subtypes 4A and 4B; and Srigley IV – 
solid aspect (including Gleason 5B subtype (Table 1; 
Figure 1, areas circumscribed by black lines). This inte-
resting approach of the multiple faces of the prostate 
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carcinoma architecture determined us in the first step to 
redefine what we called behavioral phenotypes. 

Thus, “necrotizing phenotype” overlaid over Srigley 
pattern II, loosing Gleason subtype 4A and including 
instead Gleason subtype 3A and the “solid phenotype”, 
which includes now Srigley patterns I, III and IV, lost 
Gleason subtype 3A and included Gleason patterns and 
subtypes 1, 2 and 4A (Table 1; Figure 1). 

Table 1 – Correspondence between redefined behavioral 
phenotypes and Srigley and Gleason systems 

Behavioral 
phenotype 

Srigley  
patterns 

Gleason 
patterns 

I – Small glands 1, 2, 3B 

III – Fused glands 4A, 4B “Solid” 

IV – Solid 5B 

“Necrotizing” II – Large glands 3A, 3C, 5A 

 
Figure 1 – Diagram compiled of Gleason and Srigley 
systems and redefined behavioral phenotypes (modified 
after Gleason [5] and Srigley [12]). 

Then, according to this change, we reassessed both 
individual changes of stromal fibrillary component and 

vascular density but also their direct correlation this time 
in accordance with the Srigley way of describing the 
tumoral architecture in prostate cancer. 

 Materials and Methods 

The studied material consisted of fragments of prostatic 
tissue obtained by transurethral resection (TURP) from 
34 patients admitted for suspicion of nodular benign 
prostatic hyperplasia (NBH), in which the postoperative 
histopathological examination established the presence 
of malignant carcinomatous proliferation invading the 
NBH area. The patients underwent no specific previous 
treatment, the discovery of the carcinoma being incidental. 

The parameters taken into consideration to be studied 
were: 

▪ The architectural development pattern of prostate 
carcinoma assessed using the Srigley and Gleason systems; 

▪ The percentage of the intratumoral stromal fibrillary 
component (SFC); 

▪ The intratumoral vascular density (VD), expressed 
in number of capillaries/mm2 of tumoral tissue. 

Prostate tissue fragments were fixed in 10% buffered 
formalin and embedded in paraffin. Six serial sections 
were cut from the paraffin blocks and were stained in 
each case according to the algorithm shown in Table 2. 

Thus, first section was stained with Hematoxylin-Eosin 
(HE), for setting the Gleason patterns. Sections 2–4 were 
stained with special stains and immunohistochemistry for 
qualitative assessment of connective tissue compounds. 
Section 5 was stained using the Gömöri silver impreg-
nation technique for the quantitative assessment of intra-
tumoral stromal fibrillary compound. The staining identifies 
all collagen fibers, including the reticular ones, generally 
considered to be newly formed and unorganized young 
collagen fibers. Section 6 was immunomarked with CD34 
for the quantitative assessment of intratumoral vascular 
density. 

Table 2 – Staining procedures used in the study 

Section Stain Goal Specificity Antibody Clone Source Dilution

S 1 HE Setting of Gleason patterns Nuclei: blue-purple; Cytoplasm: pink. 

S 2 Trichrome van Gieson Collagen fibers: red. 

S 3 Trichrome Goldner Collagen fibers: green; Smooth muscle: dark red. 

S 4 α-SMA immunomarking 

Qualitative assessment of 
intratumoral stroma 

Smooth muscle α-SMA 1A4 DAKO 1:50 

S 5 Gömöri technique 
Quantitative assessment of 
stromal fibrillary compound 

Collagen reticular fibers: black. 

S 6 CD34 immunomarking 
Quantitative assessment 
intratumoral vascular structures 

Endothelial cells CD34 QBEnd 10 DAKO 1:50 

α-SMA: Alpha-smooth muscle actin; CD34: Hematopoietic progenitor cell antigen CD34. 
 

For the immunohistochemical staining, paraffin sections 
were placed on SuperFrost+ slides and three-stage indirect 
Steptavidin–Biotin Complex (SaBC)/Horseradish peroxi-
dase (HRP) method was used. 3,3’-Diaminobenzidine 
(DAB) chromogen and Hematoxylin counterstaining were 
used for visualization of intratumoral smooth muscle fibers 
and vascular structures. 

Two main architectural patterns – the dominant pattern 
and the secondary one – were assessed for each of the 
34 cases and then, five randomly chosen fields without 
necrosis were selected for each pattern first from slides 
stained by Gömöri technique and then, the same five 
fields from slides immunomarked with CD34. 

We used an Olympus CX31 using a ×4 eyepiece and 
×20 magnification, so as to each case there were two sets 
of 10 tumor areas acquired in the computer using a 
LiveViewPro II video camera and Analysis Pro 5.0 
software. Thus, finally, we had two series of 340 tumor 
areas, one for SFC assessment and the other for VD 
assessment, which were assigned to the five main groups 
of tumor architectural aspects described by Srigley and 
their variants, which were distributed as in the Figure 2. 

Quantitative morphometric measurements of intra-
tumoral SFC (ISFC) and intratumoral VD (IVD) were 
performed using the “Measurements” module of the 
Analysis Pro 5.0 software (Figure 3). 
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Figure 2 – Distribution of tumoral areas according to Srigley system types. 

 
Figure 3 – Window of “Measurements” Analysis Pro 
5.0 software module. 

Values were grouped into four classes for both stromal 
component density score and VD, detailed below in Table 3. 

Table 3 – Scales of stromal fibrillary component (SFC) 
ratio values and vascular densities (VD) 

Stromal fibrillary component 
(SFC) 

 
Vascular density  

(VD) 
Score Ratio values  Score Capillaries/mm2

S 1 <10%  VD 1 <100 

S 2 10–20%  VD 2 100–200 

S 3 20–30%  VD 3 200–300 

S 4 >30%  VD 4 >300 

For each parameter were assessed: the lowest value 
(VMIN), the highest value (VMAX), the half range value 
(HRV) calculated as follows: (VMAX+VMIN)/2, mean 
value (AV), standard deviation (STDEV), mean value + 
standard deviation (AV + STDEV) and mean value – 
standard deviation (AV – STDEV). 

Student’s t-test was used to compare mean values of 
SFC and VD in different Srigley patterns and subtypes, 
One-Way ANOVA test was used to compare values 
distributions of SFC and VD in different Srigley patterns 
and subtypes, and χ2 test was used to compare distribution 
of SFC and VD values divided into score classes in 
different Srigley patterns and subtypes. 

For measuring the degree of linear dependence between 
stromal component percentage values and VD values of 
each area in different Srigley patterns and subtypes, the 
Pearson product-moment correlation coefficient was 
used and to compare the relationship between the same 
variables but divided into score classes according to the 
scales presented above, the χ2 test was used. 

 Results 

Srigley “solid” phenotype 

Tumor stroma 

In Srigley I areas – areas with small glands, corres-
ponding to Gleason patterns 2 and 3B (Figure 6, top 
left) – the dispersion range of SFC values was notably 
wide but this was determined by some few isolated areas 
with a higher than 45% quantity of SFC. However, most 
values were “aggregated” in a range of much smaller 
amplitude, determined by a STDEV of 9.9 and displaced 
towards the lowest limit of the dispersion range by a 
mean value – AV – of around twenty five percent, much 
smaller than the half range value – HRV (Figure 4). This 
was confirmed by the distribution of values by classes 
(Figure 5) where more than half of Srigley I areas had a 
quantity of SFC varying between 15 and 30% of tumoral 
area. 

In Srigley III areas – areas with fused glands, corres-
ponding to Gleason pattern 4, with and without clear 
cytoplasm (Figure 6, top middle right) – the dispersion 
range of SFC values was a little bit reduced than in 
Srigley I areas but with most values grouped also in a 
range of much smaller amplitude, determined by an almost 
identical STDEV and displaced towards the lowest limit 
of the dispersion range by a AV of around 22%, also 
smaller than the HRV (Figure 4). 

The distribution of values by classes (Figure 5) showed 
that, as compared with Srigley I areas, the fused glands 
areas had significantly more often (more than 30%) a 
reduced SFC, meaning less than 30%, which resulted in 
a smaller AV. However, the difference between the AVs 
was not considered significant from statistical point of 
view (Table 4). 
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Figure 4 – Distribution of SFC values depending on 
mean values. 

 
Figure 5 – Distribution of SFC values depending on 
score classes. 

Table 4 – Statistical assessment of SFC in Srigley 
“solid” phenotype  

Architectural type Statistical test 
P-value (α=0.05) Srigley I Srigley III Srigley IV

0.079  

<  <0.00001
t-test, 2-sample, 
unequal variance 

 <0.00001 

One-Way ANOVA test <0.00001 

χ2 test <0.0001 

In Srigley IV areas – areas with solid pattern, corres-
ponding to Gleason pattern 5B (Figure 6, top right) – 
the situation is different from the other area types in the 
sense that the dispersion range of SFC values was more 
reduced due to a maxim value smaller than 50% and a 
minimum value of around 15%, most values were grouped 
in a range of smaller amplitude, determined by STDEV 
of 7.7 and displaced towards the upper limit of the dis-
persion range by a AV of around 33%, higher than the 
HRV (Figure 4). 

This was confirmed by the distribution of values by 
classes (Figure 5) where two-thirds of the Srigley IV areas 
had a quantity of SFC bigger than 30% of tumoral area. 

The One-Way ANOVA test confirmed, from statistical 
viewpoint, the differences between the Srigley groups of 
“solid phenotype” and the χ2 test confirmed statistically 
the direct correlation between the amount of SFC and the 
loss of differentiation of tumoral proliferation (Table 4). 
 

 
Figure 6 – Distribution of tumoral areas according to Srigley system types. 

Tumor vessels 

In Srigley I areas (Figure 6, bottom left), the disper-
sion range of VD values was wide enough but this was 
determined by one isolated area with a higher VD than 
450/mm2. It should be mentioned also that the lower 
limit of the dispersion range was of 70/mm2. 

However, most values were condensed in a range of 
much smaller amplitude, determined by a STDEV of 98.35 
and displaced near the lowest limit of the dispersion 
range by an AV much smaller than HRV of around 200 
capillaries/mm2 (Figure 7). This reduced VD AV was con-
firmed by the distribution of values by classes (Figure 8) 
where slightly more than 80% of Srigley I areas had a 



Correlations between intratumoral interstitial fibrillary network and vascular network in Srigley patterns… 

 

1323

VD lower than 300 capillaries/mm2 and more than one-
third lower than 150 capillaries/mm2. 

 
Figure 7 – Distribution of VD values depending on 
mean values. 

 
Figure 8 – Distribution of VD values depending on 
score classes. 

In Srigley III areas (Figure 6, bottom middle right) – 
the dispersion range of SFC values was the largest, 
because of isolated areas with VD either higher than 
650 capillaries/mm2 or lower than 100 capillaries/mm2. 
However, most values were grouped in a range of much 
smaller amplitude, determined by higher value of STDEV 
than in Srigley I areas and displaced towards the lowest 
limit of the dispersion range by a AV of around 294 
capillaries/mm2, also significantly smaller than the HRV 
(Figure 7). The distribution of values by classes (Figure 8) 
showed that, as compared with Srigley I areas, the areas 
in this group had in almost two-thirds of cases a VD ranged 
between 150–300 capillaries/mm2, in other words, a more 
compact distribution. This difference between the two 
groups was confirmed as highly significant from statistical 
point of view (Table 5). 

Table 5 – Statistical assessment of VD in Srigley “solid” 
phenotype 

Architectural type Statistical test 
P-value (α=0.05) Srigley I Srigley III Srigley IV

<0.00001  

<  <0.00001
t-test, 2-sample, 
unequal variance 

 0.895 

One-Way ANOVA test <0.00001 

χ2 test <0.0001 

In Srigley IV areas, the distribution of values by classes 
(Figure 8) revealed that, even more than forty percent of 
VD values were higher than 300 capillaries/mm2, the 

distribution was more dispersed, with a significant per-
centage of areas with VD lower than 150 capillaries/mm2. 
This distribution resulted in an AV value almost identical 
with that of Srigley III group, similarity confirmed also 
from statistical point of view (Table 5). 

The One-Way ANOVA test confirmed the differences 
between the Srigley groups of “solid phenotype” and the 
χ2 test confirmed statistically the direct correlation between 
the density of vascular structures and the loss of differ-
entiation of tumoral proliferation (Table 5). 

Srigley “necrotizing” phenotype 

Tumor stroma 

In Srigley II – Gleason subtype 3A areas – areas with 
large, often angulated glands (Figure 11, top left) – the 
dispersion range of SFC values was narrow. Most values 
were condensed in a range of smaller amplitude, deter-
mined by a STDEV of 8.59, placed almost centrally in 
the dispersion range by an AV of about 22%, slightly 
smaller than the HRV (Figure 9). This was confirmed by 
the distribution of values by classes (Figure 10) where 
more than one quarter of subtype 3A areas had a quantity 
of SFC lower than 15% of tumoral area. 

 
Figure 9 – Distribution of SFC values depending on 
mean values. 

 
Figure 10 – Distribution of SFC values depending on 
score classes. 

In Srigley II – Gleason subtype 3C areas – areas with 
cribriform pattern (Figure 11, top middle) – the dispersion 
range of SFC values was a little bit expanded and dis-
placed towards the higher values than in subtype 3A 
areas but with most values grouped in a range of smaller 
amplitude, determined by smaller STDEV and slightly 
displaced towards the lowest limit of the dispersion range 



George Mitroi et al. 

 

1324 

by a AV of around 27%, slightly smaller than the HRV 
(Figure 9). 

The distribution of values by classes (Figure 10) 
showed that, as compared with subtype 3A areas, the 
cribriform areas had no areas with less than 15% of SFC, 
the difference between the AVs being considered signi-
ficant from statistical point of view (Table 6). 

Table 6 – Statistical assessment of SFC in Srigley 
“solid” phenotype 

Architectural type Statistical test 
P-value (α=0.05) Gleason 

3A 
Gleason  

3C 
Gleason 

5A 
0.011  

<  0.005 
t-test, 2-sample, 
unequal variance 

 0.19 

One-Way ANOVA test 0.0013 

χ2 test <0.0001 

In Srigley II – Gleason subtype 5A – areas with 
“comedo” necrosis (Figure 11, top right) – the situation 
is different from the other area types in the sense that 

the dispersion range of SFC values was wide due to both 
maxim and minimum values, most values were grouped 
also in a range of wide amplitude, determined by STDEV 
of more than double – 18.86 – and placed in the center 
of the dispersion range by a AV of around 32%, slightly 
higher than the HRV (Figure 9). 

This was confirmed by the distribution of values by 
classes where almost two-thirds of the “comedo” areas had 
a quantity of SFC bigger than 30% of tumoral area and, 
moreover, one-third of the areas had a SFC percentage 
bigger than 45% (Figure 10). 

The slight difference between the AVs of subtypes 
“3C” and “5A” in favor of the latter was considered not 
significant from statistical point of view (Table 6). 

The One-Way ANOVA test confirmed, from statis-
tical viewpoint, the differences between the subtypes of 
“necrotizing phenotype” represented by the Gleason sub-
types “3A”, “3C” and “5A” and the χ2 test confirmed 
statistically the direct correlation between the amount of 
SFC and the loss of differentiation of tumoral proliferation 
(Table 6). 

 
Figure 11 – Distribution of tumoral areas according to Srigley system types. 

Tumor vessels 

In Srigley II – Gleason subtype 3A areas (Figure 11, 
bottom left) – the dispersion range of VD values was 
significantly extended with a minimum value of almost 
20 capillaries/mm2 and a maximum value of almost 400 
capillaries/mm2. However, most values were condensed 
in a range of smaller amplitude, determined by a STDEV 
of 86, displaced towards the lowest limit of the dispersion 
range by an AV of around 167 capillaries/mm2, obviously 
smaller than the HRV (Figure 12). This was confirmed by 
the distribution of values by classes (Figure 13), where 
half of subtype “3A” areas had a VD lower than 150 
capillaries/mm2. 

In Srigley II – Gleason subtype 3C areas (Figure 11, 
bottom middle) – the dispersion range of VD values was 
a little bit reduced but with lowest and highest limits bigger 
than in subtype “3A” areas. The interval including the 
majority of values was of larger amplitude determined by 
bigger STDEV and displaced towards the lowest limit 

of the dispersion range by an AV smaller than the HRV, 
having a value of around 252 capillaries/mm2 (Figure 12). 

 
Figure 12 – Distribution of VD values depending on 
mean values. 

The distribution of values by classes (Figure 12) showed 
that, as compared with subtype 3A areas, in the cribriform 
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areas 80% of areas had a VD higher than 150 capillaries/ 
mm2 and 30% with VDs higher than 300 capillaries/mm2 
the difference between the AVs being considered signi-
ficant from statistical point of view (Table 7). 

Table 7 – Statistical assessment of VD in Srigley 
“necrotizing” phenotype  

Architectural type Statistical test 
P-value (α=0.05) Gleason  

3A 
Gleason  

3C 
Gleason 

5A 
0.002  

=  0.117 
t-test, 2-sample, 
unequal variance 

 0.0002 

One-Way ANOVA test <0.0001 

χ2 test 0.004 

In Srigley II – Gleason subtype 5A areas (Figure 11, 
bottom right) – the situation is totally different from the 
other area types in the sense that the dispersion range of 
VD values was displaced towards lower values, with an 
AV value of around 134 capillaries/mm2, smaller even 
that in subtype 3A group and than the HRV, thus displacing 
the interval including the majority of values near the 
lowest limit of dispersion range (Figure 12). 

This was confirmed by the distribution of values by 
classes where two-thirds of the “comedo” areas had a VD 
lower than 150 capillaries/mm2 (Figure 13). 

The obvious differences between the AV of subtype 
“5A” and those of “3A” and “3A” subtypes in favor of 
the latter was considered very significant from statistical 
point of view (Table 7). 

The One-Way ANOVA test confirmed, from statistical 
viewpoint, the differences between the subtypes of 
“necrotizing phenotype” represented by the Gleason sub-

types “3A”, “3C” and “5A” and the χ2 test confirmed 
statistically the inverse correlation between the VD and the 
loss of differentiation of tumoral proliferation (Table 7). 

 
Figure 13 – Distribution of VD values depending on 
score classes. 

 Discussion 

General assessment 

For the assessment of the relationship between the 
amount of fibrillary structures and the density of the vas-
cular network, we compared in the first step the AV values 
of SFC and VD. 

We could observe that while the amount of SFC seems 
to be almost the same for both entire series and the two 
groups we defined, the VD mean values are different in 
the sense that “solid” phenotype has a higher VD mean 
value than the entire series, “necrotizing phenotype has 
a significantly lower VD mean value than both the entire 
series and “solid” phenotype (Table 8; Figure 14, top). 

Table 8 – Statistical assessment of SFC/VD correlation in the entire series and Srigley phenotypes 

AV Pearson test χ2 test 
Group 

SFC [%] VD [capillaries/mm2] Values P Values P 

Entire series 26.3 238.8 0.185 0.0006 22.925, DF=9, N=340 0.006 

“Solid” phenotype 26.48 265.7 0.179 0.005 21.717, DF=9, N=240 0.010 

“Necrotizing” phenotype 29.9 174.2 0.222 0.026 7.885, DF=6, N=100 0.247 

 
Figure 14 – Mean values of SFC and VD and Pearson correlation test scatter plots in Srigley phenotypes. 
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In other words, even the amount of SFC does not 
appear to vary, the “necrotizing” group appears to be less 
vascularized. 

In the second step, we assessed the relationship between 
the SFC amount and VD in the same area using two 
correlation tests: Pearson and χ2. 

With only one exception – χ2 test for “necrotizing” 
phenotype – both statistical tests had a p-value lower 
than 0.05, meaning significant from the statistic point of 
view (Table 8; Figure 14). 

In other words, the two stroma compounds: reticular 
collagen fibers and vascular network could be considered 
in a direct relationship, meaning that if the amount of 
fibrillary structures is increasing in a certain intratumoral 
area it will be generally followed by an increasing of the 
number of local vascular structures (Table 8; Figure 14, 
bottom). 

The statistical significance of the relationship was stron-
ger in “solid” phenotype than in “necrotizing” phenotype. 

Particularities of Srigley “solid” group 

The behavior of the two stromal compounds revealed 
some particularities in the subgroups of “solid” group. 
Thus, SFC mean value was slightly higher in well differ-
entiated areas of Srigley I subgroup than in poorly differ-
entiated areas of Srigley III subgroup while VD mean 
value was significantly smaller in well differentiated areas 
than in those poorly differentiated. 

The undifferentiated areas of Srigley IV subgroup had 
a higher mean value of SFC than in poorly differentiated 
area but almost the same VD mean value (Table 9; 
Figure 15, top). 

The relationship between the two stromal elements 
had different patterns in the subgroups of “solid” group. 
Thus, in well-differentiated areas there was no correlation 
between the amount of interstitial fibrillary elements and 
the density of the vascular network (Figure 15, bottom 
left). 

Table 9 – Statistical assessment of SFC/VD correlation in Srigley “solid” phenotype subtypes 

AV Pearson test χ2 test 
Group 

SFC [%] VD [capillaries/mm2] Values P Values P 

Srigley I 24.6 199.9 0.0061 0.960 4.137, DF=9, N=70 0.902 

Srigley III 21.8 293.9 0.477 <0.0001 30.773, DF=9, N=90 0.0003 

Srigley IV 33.4 291.5 -0.136 0.229 9.001, DF=9, N=80 0.437 

 
Figure 15 – Pearson correlation test scatter plots in Srigley “solid” phenotype subtypes. 

In turn, in poorly differentiated areas the relationship 
was a strong and direct one, meaning that vascular network 
was denser in areas rich in fibrillary elements (Table 9; 
Figure 15, bottom center). What was striking was the slight 
trend of inverse correlation between SFC amount and 
vascular network in undifferentiated areas, even if not 
validated from statistical point of view (Table 9; Figure 15, 
bottom right). 

Particularities of Srigley “necrotizing” group 

There were differences concerning the behavior of 

the two stromal elements in Srigley “necrotizing” group 
subtypes as compared to the whole group and “solid” 
phenotype group. 

Thus, the mean value of SFC amount had a continuous 
ascending red from the better differentiated areas to those 
less differentiated (Table 10; Figure 16, top), starting and 
arriving to almost similar values like in “solid” phenotype 
group (Figure 15, top). 

The mean value of VD had a particular behavior, which 
consisted in lower VD in areas better differentiated with 
large glands, lowest VD in areas with “comedo” necrosis. 
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The only areas with a better vascularization were the 
cribriform areas (Table 10; Figure 16, top). 

The correlation between the two considered stromal 
elements revealed peculiar aspects too. Thus, in better 
differentiated areas the situation was comparable with 
that of well-differentiated areas (with small glands) of 
“solid’ group meaning that it seems to be only an attempt 
of direct correlation not to say that there is also no 
correlation between the amount of stroma fibrillary 
compound and vascular network (Table 10; Figure 16, 
bottom left). 

In turn, the cribriform areas present a peculiar situation, 
with an inverse trend of the correlation between the two 
stromal elements, trend which is not validated statistically 

however (Figure 16, bottom center). The situation is 
opposite to that of poorly differentiated areas of “solid” 
group. 

In the “comedo” areas, another surprising situation 
is revealed meaning that even the mean value of SFC 
amount is the highest and the mean value of vascular 
density is the lowest the correlation between the two 
stromal elements is a direct and strong one, validated 
statistically (Table 10; Figure 16, bottom right). In other 
words, the vascular network is denser where the fibrillary 
structures are richer in the tumor interstitial space. 

As compared to the situation in similar undifferent-
iated areas of the “solid” group, the way the two stromal 
compounds are correlating is also opposite. 

Table 10 – Statistical assessment of SFC/VD correlation in Srigley “necrotizing” phenotype subtypes 

AV Pearson test χ2 test 
Group 

SFC [%] VD [capillaries/mm2] Values P Values P 

Gleason 3A 21.6 167.1 0.057 0.693 4.620, DF=4, N=50 0.328 

Gleason 3C 27.2 252 -0.235 0.318 0.625, DF=2, N=20 0.73 

Gleason 5A 32.3 134.3 0.690 <0.0001 12.619, DF=6; N=30 0.049 

 
Figure 16 – Pearson correlation test scatter plots in Srigley “solid” phenotype subtypes. 

As a final remark, the redefining of what we considered 
to be two different cellular populations using the Srigley 
system of assessing the architectural patterns of prostatic 
malignant epithelial proliferation led to a better description 
of the behavior of the two main compounds of the tumor 
interstitial space and their correlation one with the other 
and with the tumor cellular population. 

In both groups, the better-differentiated areas are less 
vascularized. As the degree of differentiation is lost, the 
vascular network tends to become denser in both groups 
but in the undifferentiated areas, the vasculature has oppo-
site behavior, meaning that in “solid” group its density 
remains at high levels, while in “necrotizing” group, the VD 
decreases significantly, even below the levels of better-
differentiated areas. 

The correlation between SFC amount and VD has also 

opposite trends in the two groups. Thus, while in the “solid” 
group the correlation is direct in poorly differentiated areas 
and inverse in undifferentiated areas, in “necrotizing” 
group the correlation is inverse in poorly differentiated 
areas and direct in undifferentiated areas. 

These differences between the behaviors of stromal 
elements seem therefore to be related with their interaction 
with different tumor cellular populations. 

 Conclusions 

Our results could plead for the hypothesis that the 
different subtypes of tumor architecture represent steps of a 
continuous process from well-differentiated status to 
poorly or undifferentiated status but who is accomplished 
by two different tumor cells populations that we have 
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defined as “solid” and “necrotizing” phenotypes. As we 
stated in our previous papers, further studies, on larger 
series are needed to sustain this hypothesis of different 
tumor cells phenotypes, which have different distinct 
behavior in their relationship with the stromal micro-
environment. 
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