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Abstract: We investigated the effect of clinical features and well-known histomorphological parameters on survival
of breast cancer. Material and methods: 44 patients with invasive ductal carcinoma were included in this study. We
investigated the effect of age, breast cancer location (right/left), histological grade, largest diameter of the tumor,
lymphovascular and perineural invasion on patient survival. IBM SPSS (Statistical Package for Social Sciences) 20
program was used for statistics. Cox proportional hazard regression model for survival analysis, log-log plot, life
function graphs were used. Results were 95% confidence interval, significance (P < 0.05). Results: In univariate
analysis, the left breast localization, high histological grade, large tumor size, lymphovascular invasion, perineural
invasion has been shown that reduced the overall survival (P < 0.05). In multivariate analysis, only high histological
grade, large tumor size and perineural invasion were identified as parameters negatively associated with patient
survival (P < 0.05). On univariate and multivariate analysis, age was not associated with survival. Conclusion: The
above results should be considered in the follow-up and treatment planning of invasive ductal carcinoma patients.
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Introduction results regarding these prognostic criteria in
these trials.

Breast cancer is the most common cancer in

women, newly diagnosed with 1.38 million new
cases each year worldwide, and covers 23% of
all female cancers [1]. Breast cancer, repre-
sents the second cause of death from cancer in
women [2].

Breast cancer is a major cause of mortality,
treatment costs are also an economic burden
for the country. The importance of breast can-
cer in public health cannot be ignored.
Numerous studies on prognosis of breast can-
cer have an important place. Many studies
show the effect of lymphovascular invasion
(LVI), tumor histological grade, largest diameter
of the tumor, the clinical features, histological
criteria and patient age but less of them has
information on perineural tumor invasion (PNI)
and tumor location (right/left). We see different

We wanted to investigate the importance of his-
tomorphological criteria used meticulously on
histopathological reports and the major clinical
features certainly written on pathology reports
related to prognosis of breast cancer. In this
group we aimed to investigate the effect of
patient age, tumor location, histological grade,
tumor largest diameter, perineural invasion
(PNI) and lymphovascular invasion (LVI) on over-
all surveillance.

Material and methods

A retrospective study was conducted on 44
female patients who were diagnosed with inva-
sive ductal carcinoma between 2011-2013 in
the Department of Pathology, DPU Medicine
Faculty, Kitahya. The required information was
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Figure 1. Grade | invasive ductal carcinoma atypical
tumor ducts (arrow) H&E x10.

Figure 4. Invasive ductal carcinoma, lymphovascular
invasion (arrow) H&E x10.

Figure 2. Grade Il invasive ductal carcinoma attypical
tumor cells and ducts (arrow) H&E x10.

Figure 3. Grade Ill invasive ductal carcinoma atypical
tumor nests (arrow) H&E x10.

collected from the treatment records of the
patients maintained at the Hospital Data. All
data including age, lateralization (right-left) and
pathological characteristics [grade (Bloom-
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Figure 5. Invasive ductal carcinoma, perineural inva-
sion (arrow) H&E x10.

Richardson grade), perineural and lymphovas-
cular invasion, tumor size] were recorded. There
was no case of bilateral breast tumor between
these 44 patients.

Patients were divided into 5 groups according
to their age. Macroscopic measurements re-
corded in histopathology report were consid-
ered to determine the largest diameter of the
tumor. Also to re-evaluate retrospectively inva-
sive tumor diameter, hematoxylin eosin stained
slides were measured, and the largest diame-
ter of invasive tumor lesions were recorded for
each subject (in situ carcinoma lesions compo-
nent were excluded from the largest tumor
diameter). AJCC TNM classification was used
for grouping patients according to the largest
tumor diameter [3].

On hematoxylin eosin stained slides from the
pathology archives, histological grade, lympho-
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Table 1. Used variables and levels

Total Number Number of
Variable Variable levels  numberof % of failure censored
cases (n) cases cases

Age 1.<39 6 13.6 2 4

2.40-49 9 20.5 3 6

3.50-59 9 20.5 4 5

4. 60-69 9 20.5 4 5

5.270 11 25.0 5 6
Breast localization 1. Right breast 23 52.3 11 12

2. Left breast 21 477 7 14
Tumor diameter 1.T1<2cm 12 27.3 6 6

2.T2:2-5¢cm 27 61.4 9 18

3.T3>5cm 5 11.4 3 2
Perineural invasion 0. Negative 26 59.1 8 18

1. Positive 18 40.9 10 8

1. Positive 23 52.3 12 11

Table 2. For each variable the Cox proportional hazard regression

analysis
Confidence
Variable Coefficients P-value Exp(B) interval (95%)
Exp(B)

Age

1.<39 0.752 1 0.179-5.139

2.40-49 -0.041 0.856 0.962 0.960 0.097-1.836

3.50-59 -0.864 0.751 0.250 0.421 0.106-2.052

4. 60-69 -0.701 0.755 0.313 0.467 0.181-2.871

5.270 -0.328 0.706 0.642 0.720
Breast localization

1. Right breast 0.000" 1

2. Left breast 0.066 0.509 0.008" 1.069 0.394-2.899
Histopathological grade

1. Grade | 0.000" 1

2. Grade Il 1.675 1.116 0.013" 5.338 0.599-47.574

3. Grade Il 1.868 0.526 0.015" 6.477 0.170-50.337
Tumor diameter

1.T1<2cm 0.036" 1

2.T2:2-5¢cm -1.950 0.781 0.029" 0.142 0.032-0.638

3.T3>5cm -1.287 0.766 0.011" 0.276 0.060-1.275
Perineural invasion

0. Negative 0.000" 1

1. Positive 1.535 0.565 0.007" 4.643 1.533-14.063
Lymphovascular invasion

0. Negative 0.000" 1

1. Positive -0.548 0.512 0.028" 0.578 0.212-1.577

“P-value is small 0.05.

vascular and perineural tumor invasion were

re-evaluated retrospectively.
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Bloom-Richardson crite-
ria were used for the his-
topathological evaluation
of the tumor [3]. They
were grouped as grade |,
grade Il, grade lll (Figures
1-3). LVI was defined as
the presence of the tu-
mor cells in an endotheli-
al-lined space a best ju-
dged in peritumoral bre-
ast tissue. Stromal retr-
action around tumor cell
nests within the tumor
itself was considered LVI
negative [3, 4]. Assess-
ment was made in hema-
toxylin eosin stained sli-
des. We didn’t use any
specific immunohistoch-
emical marker for evalua-
tion of vascular wall. The
patients were grouped as
the LVI positive and nega-
tive (Figure 4).

Perineural invasion was
assessed to be positive
in the perineurium or ne-
ural fascicles within the
breast parenchyma [3,
4]. The cases have been
grouped into PNI positive
and PNI negative (Figure
5).

Survival analysis of pa-
tients was performed us-
ing the age, localization
of the tumor, histological
grade, largest diameter
of the tumor, PNI, LVI val-
ues. The effect of the da-
ta on overall survival was
evaluated.

Statistical analysis

IBM SPSS (Statistical Pa-
ckage for Social Scien-
ces) Statistics 20 pro-
gram was used for the
evaluation of the findings
obtained in this study.

Data were analyzed by descriptive statistical

methods (frequency, percent), as well as sur-
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Table 3. By stepwise method, the estimated coefficients of the variables in

Results

Among 44 followed-
up patients 18 (41%)
Exp(B) were failure, 26 (59%)

were observed cen-
sorship (Table 1).

The ages of 44 pa-
tient files included
in the present study
1 were 6 (13.6%) <
39, 9 (20.5%) 40-49,
9 (20.5%) 50-59, 9
(20.5%) 60-69 and
11 (25%) > 70 years.
1 Among these patien-

the model
Std. Confidence

Variabale Coefficients error P-value Exp(B) interval (95%)
Histopathological grade

1. Grade | 0.021" 1

2. Grade Il 2.828 1.366 0.038" 16.917 1.162-246.234

3. Grade Il 2.947 0.565 0.045" 19.052 0.193-301.582
Tumor diameter

1.T1<2cm 0.038"

2.T2:2-5cm -1.288 0.888 0.167 0.293 0.051-1.671

3.T3>5cm -2.088 0.844 0.013" 0.124 0.024-0.648
Perineural invasion

0. Negative 0.000"

1. Positive -1.738 0.640 0.007" 0.176  0.050-0.617

ts, 23 (52.3%) had

“P-value is small 0.05.

vival analysis evaluations, Cox proportional
hazard regression model, log-log plot, life (sur-
vival) function and hazard (risk) function graph-
ics were used. Results at 95% confidence inter-
val, significance P < 0.05 level were evaluated.

Survival analysis is defined as a set of methods
for analyzing data like treatment, factors relat-
ing life expectancy, where the outcome variable
is the time until the occurrence of death [5].

Events described in the study with survival
analysis, which may not occur in specified
frame time. Data from any source may be left
out for various reasons [6].

Using semi-parametric regression model of Cox
proportional hazard regression model survival
analysis we will determine the dependent vari-
able to have the most effect in life expectancy
and how much influence it has on progress of
the illness, it’s reliability and see if it is avail-
able to be used in future survivals [7].

In this study, age, breast localization, pathologi-
cal stage, tumor size, perineural invasion, the
blood and lymph vessel invasion variables have
been grouped and included in the analysis by
using the SPSS program. These variables and
the variable levels are given in Table 1. The
death of the patient is expressed as failure. At
the end of the study period, the patients that
are not faced with failure were defined as
censored.
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tumor on their right

breast, 21 (47.7%) on

their left breast. Ac-
cording to the histopathological grade 1 (2.3%)
Grade |, 25 (56.8%) Grade I, 18 (40.9%) were
observed to be Grade lll.

Tumor size was smaller than 2 cm in 12 patients
(27.3%), 2-5 cm (61.4%) in 27 patients, and
greater than 5 cm with 5 patients (11.4%).

According to the perineural invasion and lym-
phovascular invasion, 18 patients (40.9%) were
perineural invasion positive and 26 patients
(59.1%) were perineural invasion negative, 23
patients were (52.3%) lymphovascular invasion
positive, 21 patients were (47.7%) lymphovas-
cular invasion negative.

Cox proportional hazard regression analysis
results made separately and obtained for each
variable are shown in Table 2.

In Table 2, Breast localization, histological
grade, tumor size, perineural invasion and lym-
phovascular invasion were the variables found
to be factors affecting the mortality of breast
cancer patients (P < 0.05). In Cox proportional
hazards regression analysis, the first level of
the variable is taken as the reference level.
When the values for the other significant exp(B)
variables were reviewed in terms of breast
localization, the risk was 1.069 times greater
(in terms of death) for a tumor in the left breast
than the right breast, and the confidence inter-
val for the risk was obtained as 0.394 to 2.899.
For the histopathological grade variable, it can
be said that Grade Il carries 5.338 times more

Int J Clin Exp Pathol 2015;8(9):9772-9781
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A tumor diameter of 5 cm car-
ries 0.276 times more risk
than a diameter of 2 cm. The
confidence interval for this
risk was found to be 0.060 to
1.275. The presence of peri-
neural invasion led to a 4.643
times higher risk of death
than for patients without pe-
rineural invasion. The confi-
dence interval was 1.533 to
14.063. Finally, for lympho-
vascular invasion, the associ-
ated risk of death was 0.578
times higher than for patients
without lymphovascular inva-
sion, with a confidence inter-

Pathological
Grade

=~ IGrade |
-~ IGrade 1l
~IGrade Il

T
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Figure 6. Histopathological grade variable for log-loggraph.

40

val of 0.212 to 1.577 having
been obtained.

Next, the six independent va-
riables were examined togeth-
er using Stepwise 2 Log L. The

4

Log-log

-2

Tumor
Diameter
-t 1<2 cm
~I72-5¢cm
~I>5cm

figures showing very little in-
crease and the largest P val-
ues with variable patterns
were removed from the me-
thod. Thus, a model was ob-
tained in which the important
factors affecting survival were
taken into account. A 5% error
level and a 95% confidence
level were chosen. This model
is given in Table 3.

An examination of Table 3
indicates that, of the six vari-
ables, the only factors found
to affect the mortality of
patients with breast cancer

T T T
20 30

o
-
o

Time

Figure 7. Tumor size variable for log-loggraph.

risk than Grade |, and Grade lll carries 6.477
times more risk than Grade |. The confidence
intervals for these risks were 0.599 to 47.574
and 0.170 to 50.337 respectively. In relation to
the variable of the diameter of the tumor, a
diameter of 2-5 cm (according to the reference
level, which is less than 2 cm) can be consid-
ered 0.142 times higher in terms of risk. The
confidence interval here was calculated as
0.032 to 0.638.
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- were histological grade, tu-

mor size, and perineural inva-
sion (P < 0.05). Analysis into
these variables was therefore
conducted.

Cox proportional hazards regression was found
to be significant in relation to the model. For the
histopathological grade variable, the risk of
dying from breast cancer was 16.917 times
higher for Grade 2 patients, compared with
Grade 1 patients (at a 95% confidence level).
The confidence interval obtained was 1.162 to
246.234. The risk was 19.052 times higher for
Grade 3 patients than Grade 1 patients (95%
confidence level) and the confidence interval

Int J Clin Exp Pathol 2015;8(9):9772-9781
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Log-log

-47

- Finally, for the perineural inva-

erineural

Invasion sion variable, those patients

o who were perineural invasion
positive had a 0.176 times
higher risk of death than th-
ose without perineural inva-
sion. The confidence interval
was 0.050-0.617.

To test the assumption of the
proportionality of the variab-
les used in a model, log-log or
In-In can be analyzed with the
help of log-log or In-In graph-
ics. Use of log-log survival
curves for examining assump-
tions of proportionality is thus

T
20 30

o=
-
o

Time

Figure 8. Perineural invasion variable log-loggraph.

Survival Function at mean of covariates

5 considered a graphical app-
roach. For this data set, giv-
en that the Cox proportio-
nal hazards regression model
was considered appropriate,
it was expected that the re-
sults would parallel the log-log

0.3

Cum Survival

0.24

0,071

curve.

The explanatory variables we-
re inserted into the model log-
log graphs, as shown in (Fig-
ures 6-8):

When the histopathological
grade variable for the log-log
graph is analyzed in relation
to the risk statuses of Grade |,
Grade Il and Grade lll breast
cancer, it can be said that
there is proportionality betw-

T
20

o
3

Time(mounth)

Figure 9. Overall survival function graph.

was found to be 0.193-301,582. Therefore, for
patients with breast cancer, a more advanced
histopathological stage brings an increased
risk of dying from the disease.

For the tumor diameter variable (at a 95% con-
fidence level), a diameter greater than 5 cm
was found to be significant. For patients with
tumors of a diameter greater than 5 cm, the
risk of dying from breast cancer was 0.124
times higher than for patients with tumors of
less than 2 cm. The confidence interval was
calculated as 0.024-0.648.
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- een the histological grades
because they are parallel; th-
ey do not intersect.

When the tumor size variable

is analyzed using the log-log
graph for tumor diameters of less than 2 cm,
2-5 cm and greater than 5 cm, it is clear that
the information does not intersect; it is parallel.
It can therefore be stated that there is propor-
tionality between the different tumor diameter
levels.

For the perineural invasion variable, when the
log-log plot is examined in terms of perineural
invasion and non-invasion, the data is parallel
and does not intersect. Thus, it can be said that
there is proportionality within the perineural
invasion variable.

Int J Clin Exp Pathol 2015;8(9):9772-9781
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Hazard Function at mean of covariates

comes and increased mortal-

Cum Hazard
o
1
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0,09

ity of younger women diag-
nosed with early stage breast
cancer [9]. Biphosal Thapa et
al. reported from Nepal that
breast cancer in young women
tends to have more aggres-
sive biological features [1].
In the same report, it was
acknowledged that little med-
ical research has been con-
ducted in young patients; th-
erefore, most of the attention
has been drawn to young
patients who have been diag-

T T
20

o
=)

Time(mounth)

Figure 10. General hazard (risk) function graph.

For follow-up period (time), the examination of
the life and hazard graphics, breast cancer
patients decreased probability of living due to
iliness, probability of death (risk) is increasing
during the time (Figures 9, 10).

In all the studied data, the patient’s age, the
analysis in both univariate and multivariate
analysis has been shown to no affect the over-
all surveillance.

Discussion

Breast cancer is the most common cancer in
women, and its incidence is increasing world-
wide. After pulmonary cancer, breast cancer
represents the second leading cause of female
death [1, 2]. The condition is an important
cause of morbidity and mortality worldwide;
many survival studies have been conducted in
relation with breast cancer. Varying results for
these survey studies are available in the li-
terature.

Several studies with different age limits have
found that breast cancer that occurs at a young
age has high mortality and high recurrence
rates, which were determined to be indepen-
dent poor prognostic factors for these patients
[8-10]. In contrast, other researchers were not
in agreement that early onset breast cancer is
associated with a poor prognosis [11]. Gnerlich
et al. reported that early stage disease and
tumor biology contributed to the poorer out-
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o nosed with the more advan-
ced stages of breast cancer,
which could influence the
results [1]. Several studies
have supported the conclu-

sion that age itself had no influence on the
prognosis; instead, the association of a poor
prognosis with a young age at diagnosis is
explained by the higher proportion of aggres-
sive tumors found in younger women in terms
of higher T stage, positive lymph nodes, endo-
crine non-responsiveness, high grades and
high proliferating fractions [12].

In one of the studies, the patients were divided
into groups based upon their ages: either under
35 years or over 35 years. In five of the survey
studies, patients were divided into groups of
those younger than 40 years and those 40
years of age and older. In our study, we sepa-
rated the participants into five groups accord-
ing to age of the patients, which kept the age
limit narrower.

Upon univariate and multivariate analyses, we
could not find any effect on the overall survival
of the patient’s age at diagnosis. A higher num-
ber of patients across the different age groups
will be needed in further studies amongst this
patient population.

When the investigations related to the localiza-
tion of the tumor in the breast were reviewed,
central/medial tumors were found to be less
likely to involve the regional lymph nodes than
lateral tumors. Lateral tumors were therefore
less often node negative (65%) than central/
medial tumors (74%). The tumor location was
significant on univariate analysis of this asso-
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ciation but not in regards to the multivariate
analysis’'s magnitude of effect or predictors [4].
Differences in drainage patterns (with more fre-
quent drainage to the internal mammary nodes
observed in central/medial tumors) may explain
this result [4].

Alieldin et al. have categorized tumor localiza-
tion as either right or left. In both their univari-
ate and multivariate analyses, they could not
identify a relationship between tumor laterality
and disease-free survival (DFS) [12]. We could
not find many studies that were related to the
laterality of breast tumors in the literature. In
our study upon univariate analysis, patients
with tumors located in the left breast were
found to have a shorter overall survival. In mul-
tivariate analysis, the results were evenly dis-
tributed between left and right breast tumors,
so we could not isolate a difference in overall
survival based upon tumor side alone.

When viewed from an anatomical and physio-
logical standpoint, the location of a tumor on
either the left or the right breast cannot be
expected to have an effect on patient survival.
However, in our study, patients with left-side
breast cancer were found to have a shorter
overall survival than those with cancer on the
right side.

Usually the left breast is lightly bigger than the
rigt breast in the general population but there
is not enough evidence that is breast size is
associated with breast cancer [13].

Histological grades are also well-known prog-
nostic factors for breast tumors. When we
examined the effect of the tumor’s histological
grade on the survey, this factor appeared to be
associated with a high histological grade and a
poor DFS [12]. Young et al. reported that the
nuclear grade affects the local recurrence and
DFS as well [14]. The tumor’s histological grade
is a well-known prognostic factor, and high his-
tological grades were reported to have a nega-
tive impact on patient survival [12, 14, 15]. In
our study, the literature as well as the univari-
ate and multivariate analyses indicated that a
high histological grade was associated with
decreased survival time. In the literature, a
large tumor diameter was evaluated according
to T stage and was seen as one of the most
important factors affecting patient survival [14,
16].
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Tumors with a largest diameter also impact
lymph node metastasis. A positive lymph node
above 4 and at least 4 in T1 and T2 tumors,
respectively, are quite low [4]. In our study, uni-
variate and multivariate analyses of the tumor
diameter was seen as an important prognostic
factor affecting the patient’s overall survival. As
the tumor diameter increases, patient survival
is reduced.

In the majority of studies, the high rate of posi-
tive lymphovascular invasion (LVI) shows a
close relationship with known markers of a
poor prognosis. The presence of LVI can predict
a worse outcome for patients with invasive
breast cancer. LVI may also be used as an indi-
cator of aggressive behavior and the metastat-
ic ability (nodal and systemic) of the primary
malignancy [4, 17, 18] and also LVI is an
adverse prognostic factor of both relapse and
survival in node-negative patients treated with
mastectomy and systemic therapy [18].

Freedman et al. reported that LVIs that are
accompanied by other poor prognostic factors
have been previously mentioned, but LVI alone
is not an independent determinant in terms of
local regional recurrence or survival in multi-
variate analysis [19]. LVI is well-documented in
breast tumors; although it is a marker of a poor
prognosis, there is no consensus in the litera-
ture on this subject. Upon univariate analysis,
we found that LVI shortens the overall survival;
however, LVI was not found to affect the overall
survival in multivariate analysis.

Compared to other prognostic factors, perineu-
ral invasion has received much less attention in
the literature. Some studies have reported peri-
neural invasion in the form of the direct infiltra-
tion of nerves, veins, and lymphatic vessels
around the nerve tumor. In other studies, peri-
neural infiltration is indicated as a completely
separate entity with infiltration of lymphatic
vessels and veins [15]. It is emphasized that
this is not a true invasion but instead one that
results from various other mechanisms that
promote active epithelial proliferation into the
perineural spaces, mechanical implantation
due to biopsy trauma, and aberrant regenera-
tion of neural or epithelial tissue [15].

Duraker et al. could not identify a correlation of
DFS and PNI. Additionally, in earlier studies, no
association was found between breast cancer

Int J Clin Exp Pathol 2015;8(9):9772-9781
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recurrence and PNI [15]. In contrast, the study
of Koca et al. revealed a significant relationship
between PNI and DFS, and PNI was associated
with the worst prognosis [20].

We have seen that in both univariate and multi-
variate analyses, PNI adversely affects the
overall survival. Therefore, PNI should be con-
sidered as a separate prognostic factor that
can indicate a poor prognosis.

In conclusion, left breast localization, high his-
tological grade, largest tumor diameter, LVI,
and PNI were found to negatively affect a
patient’s overall survival, upon univariate analy-
sis. Multivariate analysis indicated that a high
histological grade, large tumor size and PNI
were poor prognostic factors that had a nega-
tive effect on patients’ overall survival.

Clinical follow-up of patients that includes
advanced treatment planning and consultation
of the above results should be considered. The
literature contains extensively varied survey
results regarding patients with breast cancer;
these results were likely affected by regional
and environmental differences and genetic
variations. Many more studies will be needed
on this subject.
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