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ABSTRACT

Background: The aim of this study is to develop a scoring system wherein axillary lymph node metastasis in
carcinoma breast can be predicted preoperatively using simple variables.

Methods: A prospective study carried out from December 2017-November 2018 at Rajarajeswari Medical College
and Hospital. All clinically node negative cases were included. Data from clinical examination, histopathology report
and immunohistochemistry (obtained from trucut biopsy preoperatively) is correlated with presence or absence of
lymph node metastasis obtained after modified radical mastectomy. And a scoring system is proposed according to
the results obtained.

Results: Out of 36 cases studied, 12 cases had score <10, 11 cases had score 11-13, 13 cases had score >14,
indicating that more than 50% of cases were over treated with axillary lymph node dissection.

Conclusions: Lymph node metastasis in carcinoma breast can be predicted clinically using a scoring system. Further

a recommendation for or against axillary node dissection can be made according to the respective scores.
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INTRODUCTION

Axillary lymph node metastasis (ALNM) is the single
most independent prognostic factor in carcinoma breast.!
Axillary lymph node dissection (ALND) is an
overtreatment in majority of the cases, it reduces the
quality of life, prolongs operating time and
hospitalisation without therapeutic benefit in node
negative cases.> Lymphedema(13%), sensory loss(31%),
restricted shoulder mobility, weakness of shoulder,
unnecessary axillary pain, increased risk of infection are
seen after ALND.** To avoid ALND, sentinel lymph
node biopsy(SLNB) has been widely used to determine
ALNM. SLNB is invasive and can have complications
such as lymphedema-5%, axillary paraesthesia-8.8%,
anaphylaxis to dye-0.1%. SLNB has a false negative rate

of 12%, it is contraindicated in pregnancy, lactation and
in locally advanced breast cancer(LABC).>* Role of
SLNB in multicentric or extensive multifocal disease,
previous breast or axillary surgery , prior neo adjuvant
treatment is not known.*® Predicting ALNM before
SLNB using certain clinical, histopathological and IHC
variables helps in decision making. Current treatment of
breast cancer is guided by tumor behavior and staging. *’
Benefit of treatment would be greater if it is planned
according to the spectrum of disease, thereby reducing
morbidity from axillary surgery.’

ALND and SLNB have their own pitfalls as mentioned.
Optimal approach to clinically node negative cases is still
a matter of debate and there is scope for a clinico-
pathological scoring system.
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The Objective of this study was to develop a simple
scoring system wherein axillary lymph node metastasis
can be predicted preoperatively in order to decide the best
treatment option namely:

e No axillary staging for patients with no probability
of metastasis

e SLNB for patients with low probability of metastasis

e  ALND for those with high probability of metastasis.

METHODS

The Study design is Prospective cohort study and Study
period are July 2017- December 2018, The Sample size
are taken 36 patients, Study place was Rajarajeswari
Medical College and Hospital.

Inclusion criteria

All breast cancer patients with clinically node negative
axilla.

Exclusion criteria

Local recurrence
Neoadjuvant chemotherapy
Bilateral tumors

Procedure

The baseline demographic data as per pro forma was
collected. Breast and axilla were thoroughly examined.
Investigations as per pro forma before and after surgery
were sent. All patients underwent trucut biopsy and
specimen was sent for HPE (Histopathological
examination) to obtain details of variables mentioned in
the outcome measures below.

Outcome measures include correlation of tumor size and
data obtained from trucut biopsy {histological subtype,
grade, Lymphovascular invasion (LVI), Estrogen
receptor (ER), Progesterone receptor (PR), HER2(Human
epidermal growth factor receptor 2), Ki-67 status} with
ALND results obtained after MRM. The ethical approval
was Institutional Ethical committee clearance obtained.

Statistical analysis

The assosciation between selected variables, subgroups
and ALNM was determined using percentage of
metastasis for each variable and importance of variable
decided by odds ratio.

Based on the results obtained from statistical analysis-
scoring system to predict lymph node metastasis is
developed.

According to the results (percentage of lymph node
metastasis and odds ratio), each variable was assigned a

score and a scoring system was developed with total
score of 17.

Table 1: Scores for each variable separately.

Variables Score

TS (cm)

<2 1
2-5 2
>5 3
NHG

3-5 1
6-7 2
7-9 3
LVI

Absent 0
Present 5
MS

Triple negative 0
LumA 1
Lum B Her 2 — 2
Her 2+ 3
Lum B Her 2+ 4
Ki-67

<14% 0
14-45% 1
>45% 2

Table 2: Maximum score assigned to each variable.

Variables Max. score |

Tumor size(TS)
Nottinghamhistological grade
(NHG)

Lympho-vascular invasion (LV1)
Molecular subtype (MS)

Ki-67 status

Total 17

Nl W W

To decide the probability of metastasis, scores was
categorized into 3 groups- no metastasis, probable
metastasis, highly probable metastasis. In author study
there were 12 patients with score less than 10 ,11 patients
with score 11-13, 13 patients with score 14-17.

RESULTS

Age distribution in carcinoma breast patients with
clinically node negative axilla

There were 25 patients in the age group above 40 years
and 11 patients with age group less than 40 years

6 patients in age group less than 40 years had lymph node
metastasis, 14 patients in age group more than or equal to
40 years had lymph node metastasis.
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Table 3: Age distribution.

Age (years ~No.  LNMx No LNMXx
<40 11 6 5
>40 25 14 11
Total 36 20 16

LNMx- Lymph node metastasis, No. -Number
Correlation of size of tumor with lymph node metastasis

Size of tumor was categorised into 3 groups, and lymph
node metastasis in each group was assessed

14.2% of patients with tumor size <2 cm had lymph node
metastasis, 57.8% of patients with tumor size 2-5cm had
lymph node metastasis, 80% of the patients with tumor
size >5 cm had lymph node metastasis

As depicted in table below odds ratio is highest (4.67) for
tumor size >5 cm, indicating five times higher chance of
lymph node metastasis if tumor size >5 cm.

Table 4: Size of tumor and lymph node metastasis.

<2 7 1 6 142 0.08
2-5 19 11 8 57.8 1.23
>5 10 8 2 80 4.67
Total 36 20 16

%- percentage of lymph node metastasis in each group

Correlation of lympho-vascular invasion with lymph
node metastasis

Among 18 patients with lympho-vascular invasion, 17
patients constituting to 94.4% had Iymph node
metastasis.

Among 18 patients with no lympho-vascular invasion,
only 3 patients constituting 16.6% had lymph node
metastasis. Odds ratio is 85 for lympho-vascular
invasion, highest among all variables, indicating eighty
five times higher chances of lymph node metastasis if it is
positive.

Table 5: LVI and lymph node metastasis.

No Odds
LVI . \[o} LNMx L NMx 9% ratio ‘
Present 18 17 1 944 85
Absent 18 3 15 16.6 0.01
Total 36 20 16

LVI- Lymphovascular invasion.

Correlation of Nottingham histological grade with
lymph node metastasis

According to Nottingham histological grade, tumour was
divided into low, intermediate and high grades.

72.7% of high grade tumours, 55% of intermediate grade
tumours and 20% of low grade tumours had lymph node
metastasis. Odds ratio for high grade tumour is higher
(2.2) as indicated in the table below.

Table 6: Nottingham histological grade and lymph
node metastasis.

10 -
8 ‘
6 ’
4 T P ~"Lum B.Her2+
Her2+
2 Lum B.Her2-

P LumA
/ . .
o - BF ///T riple negative

No o Odds

orae  NO. Lk [y, % g
25 (o 5 1 4 20 017
grade)
6-7
(intermediate 20 11 9 5 14
grade)
(g 1 8 3 727 22
grade)
Total 36 20 16

mTriple negative ®LumA Lum B.Her2- mHer2+ mLum B.Her2+

Figure 1: Molecular subtypes.
X-axis: Molecular subtype, Y-axis: Number of patients.

Correlation of molecular subtype with lymph node
metastasis

According to St. Gallen molecular subtypes tumour was
categorised into 5 molecular subtypes.

Luminal B Her2+ has the highest odds ratio of 4.6, hence
this subtype possesses higher risk for lymph node
metastasis.

Correlation of Ki-67 status with lymph node metastasis

Tumours were grouped into 3 sub-groups based on Ki-67
status.

30% of tumours with Ki-67 less than 14, 62.5% of the
tumours with Ki-67 14-45, 75% of the tumours with Ki-
67 more than 45 had lymph node metastasis.

Ki-67 >45% has odds ratio of 2.3, indicating 2.3 times
higher chances of lymph node metastasis.
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Table 7: Molecular subtype and lymph node
metastasis.

Triple 4 0 3 0 0

negative

Lum A 6 2 4 30 0.3

Lum B.

Her 2- 8 4 4 50 0.75

Her2+ 9 6 3 66.6 1.8

Lum B.

Her 2+ 10 8 2 80 4.6
36 20 16

MS- Molecular subtype, Lum -Luminal, LNMx- Lymph node
metastasis.

Table 8: Ki-67 proliferative index and lymph node
metastasis.

<14 10 3 7 30 0.23
14-45 16 10 6 625 1.67
>45 10 7 3 75 2.34
Total 36 20 16

Table 9: Proposed scoring system to assess lymph
node metastasis.

Score ' Probability of metastasis |

<10 No metastasis
11-13 Probable metastasis
14-17 Highly probable metastasis

Table 10: Total score distribution in our study.

(Score No. |

<10 (No metastasis) 12
11-13 (probable metastasis) 11
14-17 (highly probable metastasis) 13

36

As shown in the Table 11, the NPV for score <10 is
100%, hence we can negate the possibility of lymph node
metastasis and skip axillary treatment, NPV is 63.6% for
score 11-13, hence SLNB is to be performed which if
positive should proceed with ALND. But if the score is
14-17, which has NPV of 7.69, straightaway ALND is
indicated.

<10 12 0

No LNMXx 12 100
LNMx 4
11-13 11 NO LNMx 7 36.3 63.6
LNMx 12
14-17 13 No LNMx 1 92.3 7.69
DISCUSSION ACOSOG Z0011 was a randomized trial (1999) which

ALN (axillary lymph node) status is an important factor
in developing a individualised treatment plan for patients
with breast cancer.?8°

Currently, SLNB is used as a standard tool to assess the
risk of preoperative ALN in clinically node negative
breast cancer patients.*** This study has provided
evidence of the independent impact of routine
clinicopathological parameters, St Gallen molecular
subtypes and tumour size on the lymphatic spread of
breast cancer. This simple scoring system has been
proposed based on comprehensive data, with the aim of
allowing the clinician to evaluate the risk of axillary
metastatic disease and the extent of lymph node
involvement more accurately, as a tool for determining
the appropriate method of axillary surgery if necessary.

enrolled women with cT1-2NO breast cancer undergoing
breast-conserving therapy and adjuvant whole-breast
radiotherapy. The initial results, with a median follow-up
of 6-3 years, demonstrated no differences in overall or
disease-free survival for patients with one to two
metastatic sentinel nodes who had ALND versus those
who had SLNB alone.™ The updated report of the same
trial, with a median follow-up of 9-25 years, supported
the initial conclusion indicating no clinical benefit of
completion axillary dissection for patients with one or
two involved lymph nodes. The IBCSG trial 23-01
conducted from April 2001 to February 2010, was
designed to determine whether omission of ALND was
non-inferior to axillary dissection in patients with
micrometastatic sentinel nodes and tumour no larger than
5 cm, irrespective of type of breast surgery.
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The results supported the notion that axillary dissection
can be safely avoided in patients with early breast cancer
and micrometastatic sentinel node involvement.

Dihge et al, in their retrospective study (2016) titled
“Nomograms for preoperative prediction of axillary
lymph node metastasis in breast carcinoma” concluded
that their pre-operative nomogram can be used to predict
ALNM using variables such as vascular invasion,
multifocality, tumor size, age, histologcal type and mode
of detection of carcinoma breast.”® Takada et al, proposed
a decision tree based model in 2012 and emphasised that
it can aid oncologists in decision making process before
starting treatment in early breast carcinoma.'*

There is a great advantage to develop a scoring system
that accurately and non-invasively predicts ALN
metastasis preoperatively. Establishing reliable tool with
clinico-pathological factors is a feasible method to
evaluate the likelihood of ALN metastasis.

In this study, we have proposed and validated a simple
scoring system for prediction of ALN status in patients
with breast cancer. By categorizing the endpoints into:
No metastasis, Probable metastasis and Highly probable
metastasis groups based on the clinico-pathological
factors and not solely counting on sentinel node status as
a benchmark, the present scoring system is able to
identify patients at risk of axillary metastasis.

In the present study we found that increasing tumor size
presence of lympho vascular invasion, higher Nottingham
histological grade, LumB Her2+ St Gallen molecular
subtype, higher Ki-67 proliferative index were all
associated with increased risk of axillary lymph node
metastasis. With this tool, patients with low risk of ALN
metastasis can avoid ALND and SLNB.

This study has two limitations. First, ours was a small
study population, a larger number of patients are needed
to acquire more reliable evidence for clinical application.
Second, the data of our scoring system established and
validated were all from the same hospital, so we believe a
multi-center study to carry out external validation for the
scoring system will help.

Our simple scoring system seems a reliable and non-
invasive tool for preoperative prediction of ALN status
without any additional investigational burden and can be
conveniently used to optimize current treatment strategy
for breast cancer patients.

CONCLUSION

The scoring system presented facilitates preoperative
decision making regarding the extent of axillary surgery.
For patients with clinically node negative carcinoma
breast, this scoring system predicts lymph node
metastasis. Further, the necessity of performing SLNB or

ALND can be decided based on the probability of
metastasis according to the score.
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