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The intention of this research was to analyze the clinical implications of lymph node 

involvement, cancer stage and cancer treatment administered for 481 breast cancer 

patients receiving care at St. Charles Health System in Bend Oregon.  It was 

concluded that lymph node involvement has a linear and positive association with 

cancer stage and radiation therapy.  It was also concluded that hormone therapy and 

surgery are likely not prescribed based on lymph node involvement.  Chemotherapy 

was most commonly prescribed for patients with lymph node involvement, but a 

linear relationship was not seen. The highest prevalence for treatment 

contraindication was seen in radiation therapy.  The highest prevalence of treatment 

refusal was seen in chemotherapy.  Lastly, there was a linear positive association 

between refusal of chemotherapy and increased lymph node involvement.  These 

results are pertinent to St. Charles Health System because they inform physicians of 

trends in patient health status.   
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Introduction 
 Breast cancer is common in the United States.  According to the American 

Cancer Society it is estimated that 246,660 women will be diagnosed with invasive 

breast cancer
 
and 40,450 women will die from breast cancer in 2016

1
.  A total of 2.8 

million women in the US are currently living with breast cancer
1
.  These statistics 

show an immense prevalence of the disease and concerning mortality associated with 

it.  The National Cancer Institute is currently funding over $5 billion worth of 

research specifically dedicated to cancer in efforts to diagnose, treat, develop drug 

therapy, and improve quality of life
2
.  Much is being done in the way of breast cancer 

research, but there is still a need present for continued efforts in discovery.  One 

present need is active research tailored specifically to communities that share 

demographics such as treatment facility or area of living.  Through the analysis of 

association between clinical predictors of disease severity and cancer treatment, 

clinically relevant information can be provided to the community of interest.  The 

intention of this research was to analyze the clinical implications of lymph node 

involvement, cancer stage and cancer treatment administered in breast cancer patients 

at St. Charles Health System in Bend Oregon.   

 Lymph node involvement is indicative of cancer severity due to the anatomy 

of the lymphatic system as it relates to breast tissue.  Lymph drains away from the 

breast and toward the axilla
3
.  This often causes metastasis to the axillary lymph 

nodes
3
.  A common prescription for positive axillary lymph nodes is surgical removal 

of the lymph nodes as part of a cancer treatment regimen.  Positive lymph nodes in 

the extra-axillary regions are often not excised as a part of breast cancer therapy or 

biopsied for diagnosis due to the invasive nature of the procedure or because they go 
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undetected
3
.   Positive lymph nodes that are not excised can contribute to further 

metastasis due to lymphatic circulation.   Research done regarding positive lymph 

nodes in extra-axillary regions concluded that cancer treatment such as 

chemotherapy, radiation, or hormone therapy are most effective in increasing survival 

years in stage II or III breast cancer patients
3
.  This research shows the pertinence of 

using the detection of lymph node involvement as an indicator of the treatment that is 

chosen for a breast cancer patient.   

 Other research argues that the surgical removal of lymphatic tissue does not 

increase the disease-free survival years for breast cancer patients
4
.  Excision of 

positive lymph nodes is a common procedure that is used to assign the stage of cancer 

for a patient; after excision the number of positive lymph nodes can be counted
4
.  It 

can be argued that the surgical removal itself does not act as a cancer therapy
4
.   

However, this testing does allow for more sound assessment of prognosis and can 

direct the route of further treatment.  Other indicators of disease severity include 

tumor size, hormone receptor status and metastasis
4
.  These morbidities have been 

shown to have a positive relationship with nodal involvement but they will not be 

explored in this research
4
.   

 The relationship between lymph node involvement and cancer prognosis has 

been observed in cases of Merkel cell carcinoma.  It was found that a greater number 

of metastatic lymph nodes were correlated with disease severity
5
.  This study 

confirmed similar results when comparing data to research done using breast cancer 

and melanoma populations
5
.  Lymph node involvement was shown to be a predictor 

of cancer morbidity
5
.  It was observed that small tumors (0.5 cm) were associated 
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with 14% risk of regional nodal involvement, medium sized tumors (1.7 cm) had a 

25% risk, and large tumors (6 cm) had a 36% risk
5
.  This analysis showed an increase 

in nodal involvement with an increase of tumor size for Merkel cell carcinoma 

patients
5
.  A recommendation for use of nodal involvement as a primary predictor of 

survival for cancer patients was a conclusion in this research
5
.  The manifestation of 

relationship nodal involvement and cancer morbidity may be different in breast 

cancer cases than what is seen in Merkel cell carcinoma.   

 This research aims to examine the relationship between lymph node 

involvement, cancer stage and cancer treatment.  This analysis estimated prevalence 

of lymph node involvement, cancer stage and cancer treatment.  Following this 

assessment, interrelationships between these variables were assessed.  It was 

hypothesized that increased lymph node involvement associated with higher cancer 

stage and higher incidence of cancer treatment.  It was hypothesized that these 

variables are related, and as indicators of cancer they each predict severity and 

morbidity of cancer.  The ultimate goal of this research was to provide St. Charles 

Health System with clinically relevant information tailored to their population.  

Established relationships provide recommendations to St. Charles regarding practice 

and care. 

Methods 
 This research was conducted in collaboration with St. Charles Heath System 

in Bend, Oregon, and informs their clinical enterprise, as well as provides findings 

potentially generalizable to broader breast cancer patient populations.  The population 

that was analyzed in this research was the breast cancer patients receiving services at 
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St. Charles Health System.  The data for this project was provided directly from St. 

Charles Health System to my thesis mentor who is also conducting broader clinical 

and practice research with St. Charles Health System.  The parent project was 

reviewed and approved by the Oregon State University Institutional Review Board.  

 Subjects in the data set provided by St. Charles Health System were excluded 

from the study if there was omitted information regarding cancer stage, number of 

positive lymph nodes and treatment administered because these variables were 

integral to the study.  Subjects were excluded if they were missing data on number of 

lymph nodes examined, surgery performed or prescription of chemotherapy, 

radiation, or hormone therapy on analyses where these are primary variables.  

Subjects with information missing regarding demographics such as area of living (zip 

code, county etc.), marital status, race or ethnicity were included in the study.  Study 

participants with and without missing data were contrasted, to determine the potential 

extent of information bias.   

 The number of involved lymph nodes was described through a categorical 

definition; ordered categories of lymph node involvement were developed based on 

observed distributions and clinical relevance.  This data was grouped into categories 

as a proportion of number of positive lymph nodes to number of number of lymph 

nodes examined.  These proportion categories were: 0, .10-.49, .50-.99 and 1.  Cancer 

stage was defined as an ordinal variable: stage 0, stage 1, stage 2, stage 3 and stage 4.  

Chemotherapy was a variable that was included in this study and was defined in a 

categorical manner.  The categories for chemotherapy were not recommended, 

refusal, treatment performed, contraindication and unknown.  Radiation was defined 
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in a categorical manner.  The categories for radiation were not performed, not 

recommended/contraindicated, refusal, treatment performed, and unknown.  Hormone 

therapy was defined in a categorical manner.  The categories for hormone therapy 

included not recommended, refusal, treatment performed, contraindicated, and 

unknown.  Surgery was defined in a categorical manner.  The categories for surgery 

included none, lumpectomy, partial mastectomy, total mastectomy, radical 

mastectomy, combination and re-excision.   

1. Prevalence of number of positive lymph nodes 

 To complete this research an assessment of prevalence regarding lymph node 

involvement was calculated.  Prevalence was calculated by determining the number 

of affected subjects in this population divided by the number of subjects included in 

the population of interest.  The population of interest was the total number of breast 

cancer patients at St. Charles, after exclusions.  The affected subjects in the 

population were patients with positive lymph nodes, ranging 0-32. The prevalence of 

each category assigned to a variable was determined with respect to the entire 

population within that stratum.  This assessment was repeated for other variables 

including cancer stage, chemotherapy, radiation therapy, hormone therapy and 

surgery performed.  

 A proportion comparing number of positive lymph nodes to number of lymph 

nodes examined was calculated.  This involved dividing the number of positive 

lymph nodes by the number of lymph nodes examined for each patient.  This created 

a new variable. The proportion of number of positive lymph nodes to number of 

number of lymph nodes examined was classified into the following categories: 0, .10-
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.49, .50-.99 and 1.  The proportion of number of positive lymph nodes to number of 

lymph nodes examined was stratified by stage of cancer, chemotherapy, radiation 

therapy, hormone therapy and surgery performed.   

2. Comparison of Lymph Node Involvement to Cancer Stage 

 Cancer stage was compared to the proportion of number of positive lymph 

nodes and number of lymph nodes examined. The comparison of cancer stage to 

number of positive lymph nodes took form as a comparison between two categorical 

variables. The categories for cancer stage were stage 1, 2, 3, and 4. The categories for 

proportion of number of positive lymph nodes took form as four ranges that are 

deemed representative of the range of values present in this subset of the data. These 

ranges of proportions were determined to be 0, .10-.49, .50-.99 and 1.  A two-way 

table was used to assess bivariate distributions. A chi-square test was used to compare 

the expected and observed frequencies. We used conventional p-value levels (i.e. p< 

.05) to assess statistical significance. 

3. Comparison of Lymph Node Involvement to Treatment 

Administered  

3a. Surgery  

 The comparison of nodal involvement to surgery performed took form as a 

comparison between two categorical variables. The categories for nodal involvement 

were a range of proportions of positive lymph nodes to lymph nodes examined. These 

ranges are grouped as 0, .10-49, .50-.99 and 1. The categories for surgery type 

included combination, lumpectomy, radical mastectomy, partial mastectomy, 

reexcision, total mastectomy and no surgery performed.  A two-way table was used to 
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assess bivariate distributions. A chi-square test was used to compare the expected and 

observed frequencies. We used conventional p-value levels (i.e p<.05) to assess 

statistical significance. 

3b. Chemotherapy 

 The comparison of nodal involvement to chemotherapy performed took form 

as a comparison between two categorical variables. The categories for nodal 

involvement were the range of proportions of positive lymph nodes to lymph nodes 

examined. These ranges were grouped as 0, .10-.49, .50-.99 and 1. The categories for 

chemotherapy included not recommended, refusal, therapy performed, 

contraindication and unknown. A two-way table was used to assess bivariate 

distributions. A chi square test was used to compare the expected and observed 

frequencies. We used conventional p-value levels to assess statistical significance.  

3c. Hormone Therapy 

 The comparison of nodal involvement to hormone therapy took form as a 

comparison between two categorical variables. The categories for nodal involvement 

were the range of proportions of positive lymph nodes to lymph nodes examined. 

These ranges are grouped as 0, .10-.49, .50-.99 and 1. The categories for hormone 

therapy included not recommended, refusal, therapy performed, contraindication and 

unknown. A two-way table was used to assess bivariate distributions. A chi square 

test was used to compare the expected and observed frequencies. We used 

conventional p-value levels to assess statistical significance. 
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3d. Radiation Therapy 

 The comparison of nodal involvement to radiation therapy performed took 

form as a comparison between two categorical variables. The categories for nodal 

involvement were the range of proportions of positive lymph nodes to lymph nodes 

examined. These ranges were grouped as 0, .10-.49, .50-.99 and 1. The categories for 

radiation included not performed, not recommended/contraindicated, refusal, therapy 

performed and unknown. A two-way table was used to assess bivariate distributions. 

A chi square test was used to compare the expected and observed frequencies. We 

used conventional p-value levels to assess statistical significance. 

Results 

1. Assessment of Prevalence 

 1a. Cancer stage 

 There were 481 breast cancer patients receiving care from St. Charles 

Hospital. Of these, 8 patients had missing data regarding lymph node involvement. 

These patients were excluded from the study.  The total population examined in this 

study was 473 breast cancer patients. An assessment of prevalence of cancer stage 

found that the largest subgroup of patients were classified as stage 1 and the smallest 

group of patients were classified as stage 4 (Table 1).   

Table 1: Prevalence of Cancer stage 

Cancer Stage Frequency  Percent   

Valid 0 60  12.5   

 1 217  45.1   
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 2 128  26.6   

 3 56  11.6   

 4 12  2.5   

Total  473  98.3   

Missing  8  1.7   

Total 481  100.0   

 
 

1b. Lymph Node Involvement   

 An assessment of prevalence of number of positive lymph nodes showed that 

as the number of positive lymph nodes increased, frequency of occurrence in patients 

decreased. This output is represented in Table 2. There were 290 patients with 0 

positive lymph nodes. This was the largest subgroup of patients categorized by 

number of positive lymph nodes.  As illustrated in cumulative percent, 80.5% of 

patients had 5 or fewer positive lymph nodes (Table 2).  

 

Table 2: Prevalence of Positive Lymph Nodes 

 Frequency Percent Valid Percent Cumulative 
Percent 

0 290 60.3 60.3 60.3 

1 51 10.6 10.6 70.9 

2 25 5.2 5.2 76.1 

3 10 2.1 2.1 78.2 

4 6 1.2 1.2 79.4 
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5 5 1.0 1.0 80.5 

6 5 1.0 1.0 81.5 

7 4 .8 .8 82.3 

9 2 .4 .4 82.3 

10 1 .2 .2 83.0 

11 6 1.2 1.2 84.2 

12 1 .2 .2 83.0 

15 1 .2 .2 84.4 

18 3 .6 .6 85.2 

19 1 .2 .2 85.4 

Missing 70 14.5 14.5 100.0 

Total 481 100.0 100.0  

 An assessment of prevalence of number of lymph nodes examined showed 

that as the number of lymph nodes examined increased, the frequency of patients that 

underwent this examination decreased.  Examination of 2 lymph nodes had the 

highest frequency (92 patients).  There were more than 60 patients who had 0, 1 or 3 

lymph nodes examined. There were fewer than 20 patients in each group with 5 or 

more lymph nodes examined (Table 3).  

Table 3: Prevalence of Number of Lymph Nodes Examined 

Number of 
Lymph Nodes 
Examined 

Frequency Percent Valid Percent Cumulative 
Percent 

0 68 14.1 14.1 14.1 
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1 65 13.5 13.5 27.7 

2 92 19.1 19.1 46.8 

3 67 13.9 13.9 60.7 

4 42 8.7 8.7 69.4 

5 20 4.2 4.2 73.6 

6 9 1.9 1.9 75.5 

7 8 1.7 1.7 77.1 

8 8 1.7 1.7 78.8 

9 3 .6 .6 79.4 

10 4 .8 .8 80.2 

11 3 .6 .6 80.9 

12 5 1.0 1.0 81.9 

13 8 1.7 1.7 83.6 

14 9 1.9 1.9 85.4 

15 16 3.3 3.3 88.8 

16 5 1.0 1.0 89.8 

17 11 2.3 2.3 92.1 

18 10 2.1 2.1 94.2 

19 7 1.5 1.5 95.6 

20 2 .4 .4 96.0 

21 3 .6 .6 96.7 

22 1 .2 .2 96.9 
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23 2 .4 .4 97.3 

24 1 .2 .2 97.5 

26 1 .2 .2 97.7 

32 1 .2 .2 97.9 

Missing 10 2.1 2.1 100.0 

Total 481 100.0 100.0  

 

1c. Prevalence of each treatment  

 Surgery 

 An assessment of prevalence of type of surgery administered showed that the 

most prevalent types of surgery performed were lumpectomy and total mastectomy.  

Lumpectomies were performed on 130 patients (31.6%).  Total mastectomies were 

performed on 129 patients (31.4%).  Only 3 patients had no surgery performed 

(0.1%).  Other surgeries performed included partial mastectomy, radical mastectomy, 

reexcision and combination.  There were fewer than 15% of patients in each of these 

categories (Table 4). 

Table 4: Prevalence of Surgery 

 Frequency Percent 

None 3 0.7 

Lumpectomy 130 31.6 

Partial Mastectomy 52 12.7 

Total Mastectomy 129 31.4 

Radical Mastectomy 26 6.3 
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Combination 53 12.9 

Reexcision 18 4.4 

Total 411 100.0 

 
  
 
 Chemotherapy 

 The assessment of prevalence of chemotherapy showed that 55.5% of the 

patients did not have chemotherapy recommended as a treatment.  About 33.5% of 

patients had chemotherapy recommended and performed.  Categories outside of these 

two most prevalent groups had fewer than 10% of patients each.  These categories 

include refusal, contraindications, chemotherapy not performed for unknown reasons 

and chemotherapy recommended and unknown if performed (Table 5).   

Table 5: Prevalence of Chemotherapy 

 Frequency Percent 

Chemotherapy recommended, unknown if done 1 .2 

Chemotherapy not recommended 267 55.5 

Chemotherapy Performed 161 33.5 

Contraindicated due to other conditions 6 1.2 

Refusal of Chemotherapy 44 9.1 

Chemotherapy not performed, reason unknown 2 .4 

Total 481 100.0 
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Hormone Therapy 

 An assessment of prevalence of hormone therapy showed that the majority of 

patients (68.4%) had hormone therapy prescribed and performed as part of their 

treatment regimen.  The second most prevalent category of patients did not have 

hormone therapy recommended as a treatment (17.9%).  The remaining 13.7% of 

patients were divided among the following groups: contraindicated (autopsy), 

hormone therapy recommended unknown if performed, refusal, and hormone therapy 

not performed reason unknown (Table 6).   

Table 6: Prevalence of Hormone Therapy 

 Frequency Percent 

Contraindicated, Autopsy 6 1.2 

Hormone Therapy not recommended 86 17.9 

Hormone Therapy Performed 329 68.4 

Hormone Therapy Recommended, Unknown if Done 16 3.3 

Refusal of Hormone Therapy 30 6.2 

Hormone Therapy not performed, reason unknown 14 2.9 

Total 481 100.0 

 

 Radiation Therapy 

 An assessment of prevalence of radiation therapy showed that 47.0% of 

patients had radiation therapy performed.  23.3% of patients did not have radiation 

prescribed as a treatment.  18.7% of patients did not have radiation therapy performed 

due to contraindications.  There were fewer than 8% of patients in the remaining 
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categories: refusal of radiation, radiation recommended unknown if performed, 

radiation recommended and not performed for unknown reason and death certificate 

only (Table 7).   

Table 7: Prevalence of Radiation Therapy 

 Frequency Percent 

Refusal of Radiation 34 7.1 

Radiation Recommended, Unknown if done 12 2.5 

Radiation not Prescribed 112 23.3 

Radiation not preformed, contraindicated 90 18.7 

Radiation Prescription Performed 226 47.0 

Radiation recommended, not performed, unknown 
reason 

6 1.2 

Unknown, death certificate only 1 .2 

Total 481 100.0 

2. Comparison of Lymph Node Involvement and Cancer Stage 

 For each stage of cancer, an average of number of positive lymph nodes was 

determined. Patients in stage 0 of cancer had and an average of .03 positive lymph 

nodes. Patients in stage 1 of cancer had an average of .06 positive lymph nodes. 

Patients in stage 2 of cancer had an average of .82 positive lymph nodes. Patients in 

stage 3 had an average of 6.26 positive lymph nodes. Patients in stage 4 of cancer had 

an average of 1.75 positive lymph nodes. A one-way analysis of variance found that 

the differences across stage in lymph node involvement was statistically significant 

(F= 109.813, p<0.001, Table 8).  
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Table 8: Average Number of Positive Lymph Nodes and Cancer Stage 

Cancer 
Stage 

N Mean Standard 
Deviation 

Standard 
Error 

95% Confidence 
Interval for 
Mean 

Minimum Maximum 

Lower 
Bound 

Upper 
Bound 

0 29 .03 .186 .034 .04 .11 0 1 

1 207 .06 .273 .019 .02 .10 0 2 

2 120 .82 .979 .089 .64 .99 0 4 

3 50 6.26 5.221 .738 4.78 7.74 0 19 

4 4 1.75 1.708 .854 .97 4.47 0 4 

Total 410 1.05 2.741 .135 .79 1.32 0 19 

  

 The comparison of cancer stage to proportion of lymph nodes positive to 

lymph nodes examined showed a positive linear association. The average proportion 

of lymph nodes positive to nodes examined in stage 0 cancer patients was .0015. The 

average proportion of lymph nodes positive to nodes examined in stage 1 cancer 

patients was .0159. The average proportion of lymph nodes positive to lymph nodes 

examined in stage 2 cancer patients was .1493. The average number of lymph nodes 

positive to lymph nodes examined in stage 3 cancer patients was .4332. The average 

proportion of lymph nodes positive to lymph nodes examined in stage 4 cancer 

patients was .4792. A one-way analysis of variance found that the differences across 

stage in lymph node involvement was statistically significant (F= 51.5, p<0.001, 

Table 9).  
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Table 9: Average Proportion of Positive Lymph Nodes and  Cancer Stage 

Cancer 
Stage 

N Mean Standard 
Deviation 

Standard 
Error 

95% Confidence 
Interval for 
Mean 

Minimum Maximum 

Lower 
Bound 

Upper 
Bound 

0 29 .0015 .00807 .00150 .0016 .0046 0.0 .4 

1 207 .0159 .09312 .00647 .0032 .0287 0.0 1.0 

2 120 .1493 .26510 .02420 .1013 .1972 0.0 1.0 

3 50 .4332 .32688 .04623 .3403 .5261 0.0 1.0 

4 4 .4792 .44292 .22146 .2256 1.1840 0.0 1.0 

Total 410 .1093 .24275 .01199 .0858 .1329 0.0 1.0 

  

 The proportion of lymph nodes positive to lymph nodes examined was 

divided into three categories: 0 (proportion = 0), 1 (proportion = .10-.49), 2 

(proportion = .50-.99) and 1 (proportion = 1). These four categories were compared to 

cancer stage. In stage 0 cancer patients, 96.6% of patients were in the proportion 

category of 0. In stage 1 cancer patients, 95.2% of cancer patients were in the 

proportion category of 0. In stage 2 cancer patients, 49.2% were in proportion 

category 0, 39.2% were in proportion category 1. In stage 3 cancer patients 56.0% 

were in proportion category 2, 20.0% were in proportion category 2 and 14.0% were 

in proportion category 3. In stage 4 cancer patients there were 25% of patients in each 

category, illustrating an even distribution (Table 10).  A chi-square test indicated that 

results in the two way table were statistically significant (chi-square value= 202.370, 

df=12, p<0.001). 
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Table 10: Comaprison of Lymph Node Involvement to Cancer Stage 

Proportion Nodes 
Positive to Nodes 
Examined 

Cancer Stage Total 

0 1 2 3 4 

 0 96.6% 95.2% 49.2% 10.0% 25.0% 70.7% 

0.1-0.49 3.4% 3.4% 39.25% 56.0% 25.0% 20.5% 

0.5-0.99 0% 1.0% 5.0% 20.0% 25.0% 4.6% 

1 0% 0.5% 6.7% 14.0% 25.0% 4.1% 

Total  100% 100% 100% 100.0% 25.0% 100.0% 

 

3. Comparison of Lymph Node Involvement to Treatment 

Administered 

3a. Surgery 

 In the category of patients that had no positive lymph nodes, 36.9% had a 

lumpectomy performed and 31.7% had a total mastectomy performed.  Within this 

category, there were fewer than 15% who had another type of surgery performed.  For 

patients that had a .1-.49 proportion of lymph nodes positive to lymph nodes 

examined, 34.1% had a total mastectomy.  In this patient group, 22.4% had a 

combination of surgeries.  There were fewer than 15% in each remaining surgery 

category for this group. In the category of patients that had .5-.99 proportion of lymph 

nodes positive to lymph nodes examined, 31.6% had a lumpectomy.  In this same 

category, 26.3% of had a total mastectomy and 26.3% had a radical mastectomy.  Of 

the patients that had all nodes positive that were examined, 29.4% had a lumpectomy, 

23.5% had a radical mastectomy, and 17.6% had a total mastectomy.  A chi-square 

test indicated that results in the two way table were statistically significant (chi-square 

value= 71.340, df=18, p<0.001).  
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Table 11: Comparison of Lymph Node Involvement to Surgery 

Proportion 

Lymph 

Nodes 

Positive to 

Examined 

Surgery Code 

None Lump -

ectomy 

Partial 

Mast -

ectomy 

Total 

Mast- 

ectomy 

Radical 

Mast -

ectomy 

Combination Reexcision Total 

0.0 2 107 40 92 4 32 13 290 

  0.7% 36.9% 13.8% 31.7% 1.4% 11.0% 4.5% 100.0% 

.1-.49 0 12 8 29 13 19 4 85 

  0.0% 14.1% 9.4% 34.1% 15.2% 22.4% 4.7% 100.0% 

.5-.99 0 6 2 5 5 1 0 19 

  0.0% 31.6% 10.5% 26.3% 26.3% 5.3% 0.0% 100.0% 

1.0 1 5 2 3 4 1 1 17 

  5.9% 29.4% 11.8% 17.6% 23.5% 5.9% 5.9% 100.0% 

 Total 3 130 52 129 26 53 18 411 

  0.7% 31.6% 12.7% 31.4% 6.3% 12.9% 4.4% 100.0% 

 

3b. Chemotherapy 

 The majority (65.9%) of patients with no positive lymph nodes did not have 

chemotherapy recommended.  24.8% of these patients had chemotherapy performed.   

The majority (69.4%) of patients with a ratio of .1-.49 lymph nodes positive to lymph 

nodes examined had chemotherapy performed.  In this group, 17.6% did not have 

chemotherapy recommended.  The majority of patients (68.4%) with a ratio of .5-.99 

lymph nodes positive to lymph nodes examined had chemotherapy performed.  In this 

patient group, 15.8% (3 patients) did not have chemotherapy recommended and 

15.8% refused chemotherapy.  The majority of patients (58.0 %) with a ratio of 1.0 

lymph nodes positive to lymph nodes examined had chemotherapy performed.  In this 

patient group, 17.6% (3 patients) did not have chemotherapy recommended and 
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23.5% refused chemotherapy. A chi-square test indicated that results in the two way 

table were statistically significant (chi-square value= 93.106, df=12, p<0.001). 

Table 12: Comparison of Lymph Node Involvement to Chemotherapy 

Proportion 

Lymph 

Nodes 

Positive to 

Examined 

Chemotherapy Code  

Not 

Recommended  

Refusal Performed Contraindicated Unknown Total 

0.0 191 22 72 2 3 290 

 65.9% 7.6% 24.8% .7% 1.0% 100.0% 

.1-.49 15 8 59 3 0 85 

 17.6% 9.4% 69.4% 3.5% 0.0% 100.0% 

.5-.99 3 3 13 0.0 0 19 

 15.8% 15.8% 68.4% 0.0% 0.0% 100.0% 

1.0 3 4 10 0 0 17 

 17.6% 23.5% 58% 0.0% 0.0% 100.0% 

Total 212 37 154 5 3 411 

 51.6% 9.0% 37.5% 1.2% 0.7% 100.0% 

 

 

3c. Hormone Therapy 

 The majority (70.7%) of patients with no positive lymph nodes had hormone 

therapy performed.  In this group 17.2% did not have hormone therapy 

recommended.   The majority (76.5%) of patients with a ratio of .1-.49 lymph nodes 

positive to lymph nodes examined had had hormone therapy performed.  In this 

group, 12.9% did not have hormone therapy recommended.  The majority of patients 

(73.7%) with a ratio of .5-.99 lymph nodes positive to lymph nodes examined had 

hormone therapy performed.  In this patient group, 21.1% did not have hormone 
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therapy recommended.  The majority of patients (64.7 %) with a ratio of 1.0 lymph 

nodes positive to lymph nodes examined had hormone therapy performed. A chi-

square test indicated that results in the two way table were not statistically significant 

(chi-square value= 9.804, df=12, p=0.633). 

 

Table 13: Comparison of Lymph node Involvement to Hormone Therapy 

Proportion 

Lymph 

Nodes 

Positive to 

Examined 

Hormone Code 

Not 

Recommended 

Refusal Performed Contraindicated Unknown Total 

 0.0 50 15 205 2 18 290 

  17.2% 5.2% 70.7% 0.7% 6.2% 100.0% 

 .1-.49 11 2 65 2 5 85 

  12.9% 2.4% 76.5% 2.4% 5.9% 100.0% 

 .5-.99 4 1 14 0 0 19 

  21.1% 5.3% 73.7% 0.0% 0.0% 100.0% 

 1.0 2 1 11 0 3 17 

  11.8% 5.9% 64.7% 0.0% 17.6% 100.0% 

 Total 67 19 295 4 26 411 

  16.3% 4.6% 71.8% 1.0% 6.3% 100.0% 

 

 

3d. RadiationTherapy 

 In the category of patients that had no positive lymph nodes, 43.8% had 

radiation therapy performed and 26.9% did not have radiation therapy performed.  

Within this category, there 21.1% of patients that did not have radiation therapy 

recommended due to contraindications.  For patients that had a .1-.49 proportion of 
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lymph nodes positive to lymph nodes examined, the majority (61.2%) had radiation 

therapy performed.  In this patient group, 18.8% did not have radiation therapy 

recommended due to contraindications.  In the category of patients that had .5-.99 

proportion of lymph nodes positive to lymph nodes examined, the majority (63.2%) 

had radiation therapy performed.  Of the patients that had all nodes positive that were 

examined, 70.6% had radiation therapy performed.  A chi-square test indicated that 

results in the two way table were statistically significant (chi-square value= 39.310, 

df=12, p<0.001). 

Table 14: Comparison of Lymph Node Involvement to Radiation Therapy 

Proportion 

Lymph 

Nodes 

Positive to 

Examined 

Radiation Code 

Not 

Performed 

Contraindicated Refusal Performed Unknown Total 

 0.0 78 64 13 127 8 290 

  26.9% 22.1% 4.5% 43.8% 2.8% 100.0% 

 .1-.49 3 16 9 52 5 85 

  3.5% 18.8% 10.6% 61.2% 5.9% 100.0% 

 .5-.99 1 2 2 12 2 19 

  5.3% 10.5% 10.5% 63.2% 10.5% 100.0% 

 1.0 1 2 1 12 1 17 

  5.9% 11.8% 5.9% 70.6% 5.9% 100.0% 

 Total 83 84 25 203 16 411 

  20.2% 20.4% 6.1% 49.4% 3.9% 100.0% 
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Discussion 
 There were 481 women with breast cancer that are receiving care from St. 

Charles Health System in Bend Oregon.  This research explored the implications of 

lymph node involvement and its relationship with cancer stage and cancer treatment 

for this population.  This analysis informs St. Charles Health System of current trends 

in their breast cancer population regarding these variables.  It was found that lymph 

node involvement was associated with cancer stage and radiation therapy.  It was also 

concluded that hormone therapy and surgery are likely not prescribed based on lymph 

node involvement.  Chemotherapy was most commonly prescribed for patients with 

lymph node involvement, but a statistically significant relationship was not seen. The 

highest prevalence for treatment contraindication was seen in radiation therapy.  The 

highest prevalence of treatment refusal was seen in chemotherapy.  Lastly, there was 

a positive association between refusal of chemotherapy and increased lymph node 

involvement.  These results are pertinent to St. Charles Health System because they 

inform physicians of trends in patient care. 

 In the United States, physicians use protocol established by the American 

Joint Committee on Cancer (AJCC) to diagnose cancer and assign cancer stage
6
.  The 

Diagnostic measures set forth by the AJCC for assigning stage include giving a TNM 

(Tumor, Nodes and Metastasis) score following patient examination
6
.  The T score is 

a range of 0-4 and is dependent on the number of tumors present, the location of 

tumors and the size of tumors
6
.  The N score is a range of 0-3 and is dependent on the 

number of positive lymph nodes and the locations of the positive lymph nodes
6
.  The 

M score is denoted as 0 or 1 and is dependent on whether there is metastasis of 
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cancer
6
. After this score is assigned, a physician can categorize the patient’s condition 

as stage 0, 1, 2, 3 or 4.    

 Stage 0 is defined as cancer that is solely restricted to the location it started
6
.  

It is usually treated through a surgical removal and is considered highly curable.  The 

third most populous category of patients in this study was stage 0.  Stage 1 cancer is 

considered an early stage and is characterized by very little spread to tissues and no 

positive lymph nodes
6
.  The majority of patients in this study were diagnosed as stage 

1.  Stage 2 cancer is characterized by larger tumors present, deeper growth in tissues 

and spread to lymph nodes
6
.  There were slightly more than one quarter of patients in 

this study that were in stage 2, making it the second most populous group. Stage 3 

cancer is characterized as a further advancement of stage 2 cancer
6
.  About one eighth 

of patients in this study were diagnosed as having stage 3 cancer.  Stage 4 is assigned 

to patients who have metastasis of cancer to other areas of the body
6
.  Stage 4 was the 

smallest category of cancer stage in this study.  Due to this uneven distribution, the 

comparison of cancer stage to nodal involvement, discussed later in this study, was 

likely most precise for stage 1 and 2 patients.  Comparisons made for patients in stage 

4 were least precise because this was the smallest stage group (12 patients).   

 An assessment of prevalence of the number of positive lymph nodes showed 

that the majority of patients in this study had no positive lymph nodes.  About one 

third of the population had one or more positive lymph nodes and 5% of the 

population had more than five positive lymph nodes.  Due to this uneven distribution, 

the largest proportion group was zero lymph nodes positive that were examined.  The 

smallest category of patients was in the proportion group of all nodes positive that 
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were examined.  Conclusions drawn from the proportion groups with a larger 

population are likely to be the most reliable.   

 The prevalence of cancer treatment was determined for surgery, 

chemotherapy, hormone therapy and radiation therapy.  This assessment determined 

that the most common surgeries performed were lumpectomies and total 

mastectomies. All but 3 patients had a surgery of some kind performed.  About half 

of the patients in this population did not have chemotherapy recommended.  About 

one third of patients had chemotherapy performed.  Of all treatments, chemotherapy 

had the highest patient refusal rate.  A majority (about 70%) of patients had hormone 

therapy prescribed as part of cancer treatment.  Nearly one half of patients in this 

population had radiation therapy performed.   

 The results of the comparison of cancer stage to lymph node involvement 

were parallel to the hypothesized relationship.  It was hypothesized that an increase in 

lymph node involvement would be associated with later stage of cancer.  As stage 

increased from 0-4, lymph node involvement also increased.  The exception to this 

was stage 4 patients.  In this group, 25% of patients had no lymph node involvement. 

This was a higher portion than the stage 3 cancer patients.  This may be due to the 

small population of patients with stage 4 cancer.  However, stage 4 cancer patients 

also had the highest amount of all positive lymph nodes or a majority of lymph nodes 

positive that were examined.  Lymph node involvement is used as part of the TNM 

score that assesses the cancer stage diagnosis
6
.  The method for diagnosing cancer 

stage outlined by the AJCC is consistent with the positive association between stage 

and nodal involvement found in this comparison
6
.   
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 The comparison of lymph node involvement to surgery administered showed 

that almost all patients, of all ratios of lymph node involvement underwent a surgery.  

Most of the patients that had a lumpectomy performed had no positive lymph nodes.  

There was also a high prevalence of patients that had a proportion of .1-.49 lymph 

nodes positive.  This result is consistent with the cancer treatment recommended for 

early stage cancer, typically characterized by little or no nodal involvement
6
.  The 

majority of patients that had a total mastectomy had no positive lymph nodes or a 

proportion of .10-.49 lymph nodes positive to lymph nodes examined.  This was 

inconsistent with AJCC recommendations
6
.  There was not a linear relationship 

shown between nodal involvement and surgeries performed.  From these results it is 

concluded that surgery is likely prescribed on a case to case basis, and nodal 

involvement is not a sole deciding factor for surgery prescription. 

 The results of the comparison of lymph node involvement to chemotherapy 

showed that the majority of patients with no positive lymph nodes did not undergo 

chemotherapy.  The majority of patients with at least one positive lymph nodes had 

chemotherapy.  This output may indicate that chemotherapy is prescribed if there is 

any indication that cancer has spread beyond the starting area, to lymph nodes.  In 

addition to these results, it was found that as the proportion of lymph nodes positive 

to lymph nodes examined increased, patient refusal of chemotherapy also increased.  

It is possible that this is representative of the aggressive nature of chemotherapy, and 

advanced cancer patients are more likely to not want or be recommended an 

aggressive treatment.  However, it is also possible that a patient with all lymph nodes 

positive that were examined had only one lymph node examined.  This patient may 
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want to refuse chemotherapy because they are in early advancing cancer, skewing 

results.  Furthermore, only 9% of patients refused chemotherapy; a small subset of the 

population.  More research should be done that examines the relationship between 

cancer morbidities and chemotherapy refusal in order to draw a conclusion regarding 

this relationship.   

 A comparison of lymph node involvement and hormone therapy showed that 

the majority of patients in every lymph node involvement subgroup were prescribed 

hormone therapy.  This indicates that the prescription of hormone therapy is likely not 

dependent on lymph node involvement.  Furthermore, the results of the comparison of 

these two categorical variables were not statistically significant.  Other factors, not 

explored in this study, may be used to determine if hormone therapy should be 

recommended to breast cancer patients.   

 The comparison of lymph node involvement to radiation therapy showed that 

as lymph node involvement increased, incidence of patients that underwent radiation 

therapy also increased.  In addition to this, the highest number of patients that did not 

receive radiation therapy had no nodal involvement.  These findings may indicate that 

radiation therapy is more frequently prescribed for patients that have a more 

aggressive or advanced cancer.  This result is consistent with the cancer treatment 

recommended by the AJCC
6
.  This result may also indicate that examination of lymph 

nodes may precede a prescription for radiation therapy and the results of the 

examination are used to determine if radiation therapy is needed.   

 It was hypothesized that increased lymph node involvement would be related 

to later stage of cancer.  This hypothesis was supported by the results.  It was also 
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hypothesized that increased lymph node involvement would be related to higher 

incidence of cancer therapy.  An assessment of comparison of lymph node 

involvement to radiation therapy supported this hypothesis.  An assessment of 

comparison of lymph node involvement to hormone therapy did not support this 

hypothesis because the majority of patients underwent hormone therapy, regardless of 

lymph node involvement.  An assessment of comparison of lymph node involvement 

and surgery neither supported nor rejected this hypothesis.  These results were largely 

variable for each type of surgery.  An assessment of comparison of lymph node 

involvement and chemotherapy supported this hypothesis because the majority of 

patients that did not have lymph node involvement also did not undergo 

chemotherapy.  However, this comparison also questioned the hypothesis because 

there was not a positive relationship between nodal involvement and chemotherapy.  

Lymph node involvement is an indication of spread of cancer in the body and is often 

a warning sign that metastasis to other organs may occur or has occured.  It is 

possible that this knowledge shows physicians that any lymph node involvement, 

regardless of the proportion positive, indicates chemotherapy would be beneficial to 

the patient.  Furthermore, no lymph node involvement may indicate a lower 

likelihood of metastasis and therefore chemotherapy may not be the best route of 

treatment.   

 Sources of imprecision in this study could stem from having an uneven 

distribution of patients in each lymph node involvement proportion group.  There 

were also an unequal number of patients in each cancer stage.  Due to this, the most 

precise findings in this study were likely the patients that had a smaller proportion of 
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lymph nodes positive.  However, the results for all comparisons (except the 

comparison of hormone therapy to proportion of positive lymph nodes) were 

statistically significant, indicating that there is low likelihood that relationships seen 

were a result of random chance.  There could have been errors in the collection or 

recording of data.  This was done by St. Charles Health System.  The likelihood of 

this source of error occurring is small because the data was collected by medical 

professionals who have extensive training in recording patient charts, and strong 

incentive to be accurate in their documentation.  There were 70 patients with missing 

information regarding lymph node involvement.  Having data for these patients may 

have affected conclusions drawn about the population.  However, this was only a 

small number of patients and it is not likely that their information would drastically 

change trends seen, unless those without information on nodal involvement differed 

substantially from other patients.  Other limitations in this study are due to a lack of 

specific information regarding variables.  There was no information available 

regarding the specific drugs prescribed for hormone therapy and chemotherapy.  The 

length of time for drug administration or number of times a treatment was 

administered was not known.  The specific contraindications and reasons for 

treatment refusal were also not available.   

 The goal of this research was to examine the relationships between lymph 

node involvement, cancer stage and cancer treatment for breast cancer patients 

receiving care from St. Charles Hospital.  It can be concluded that lymph node 

involvement has a positive association with cancer stage and radiation therapy.  It can 

also be concluded that hormone therapy and surgery are likely not prescribed based 
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on lymph node involvement.  In addition to this, it is noted that chemotherapy is most 

commonly prescribed for patients that have lymph node involvement, but a linear 

relationship was not seen. Lastly, there was a positive association between refusal of 

chemotherapy and increased lymph node involvement.  Results in this thesis are 

pertinent to St. Charles Health System because they inform physicians of trends in 

patient health status.  These trends can be used to assess the needs of patients and 

make plans to meet those needs.  For example, there were high rates of hormone 

therapy prescription in this population.  This may indicate that it could be useful to 

create educational materials for patients regarding the mechanisms of hormone 

therapy and why it is one of the most popular treatments for breast cancer.  In 

addition to this, the highest rates of contraindications for treatment were observed in 

radiation therapy.  Radiation therapy incidence increased as proportion of lymph node 

involvement increased.  This shows that radiation therapy may be an aggressive 

cancer treatment and may often be prescribed to those battling advanced cancer.  For 

these patients, resources such as patient or family counseling as well as education 

regarding this treatment might prove to be beneficial to patient wellbeing.  This 

research may also confirm to St. Charles Health System that excision of lymph nodes 

at a diagnostic strategy is a relevant method to assign cancer stage and prescribe 

cancer treatment.  In future research, other clinical predictors of cancer morbidity, 

such as tumor size and metastasis, should be examined in order to determine 

relationships with cancer treatment and cancer stage.   
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