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Introduction
According to the WHO (World Health Organization) 
GLOBOCAN 2020 reports, breast cancer (BC) is the most 
common type of cancer and the fifth cause of mortality among 
all genders worldwide and also in Iran. The cumulative inci-
dence risk of breast cancer is 3.67%, and the cumulative death 
risk of it is 1.15% in Iran.1-4 Therefore, finding new methods  
to help diagnose as a complementary method or predict breast 
cancer prognosis is essential.

Multiple studies show that several clinicopathological vari-
ables can effectively predict BC prognosis and patients’ survival 
rates, such as tumor size, grade, stage, metastasis, lymph nodes 
involved, and the number of intratumoral and peritumoral 
buds. Furthermore, there are a variety of opinions on the pur-
poseful use of the number of intratumoral or peritumoral buds, 
especially in breast cancer.5-8

Tumor budding is a histopathological phenomenon defined 
as a single cancer cell or small clusters of up to 4, located on 
the tumor’s invasive side. This phenomenon can be further 
classified into peritumoral budding (PTB), observed at the 
tumor front, and intratumoral budding (ITB), identified 
within the tumor center. The assessment of PTB is restricted 
to endoscopic or surgical resection specimens, while ITB can 
be evaluated in both colorectal cancer biopsies and resection 
specimens. ITB and PTB are morphological indicators of the 
epithelial-mesenchymal transition (EMT) process in colorec-
tal cancer.9 Several studies have shown that tumor budding 
can be used as a prognostic biomarker in solid cancers such as 
rectal and colon cancers and also in breast cancer, especially in 
early-stage.10,11

On the other hand, several studies have been done recently, 
and their results reveal some weak and poor associations 

The Relationship Between Tumor Budding  
and Patient’s Survival in Breast Cancer

Mohammad Ranaee1, Hossein Torabi2, Narges Azhganzad3,  
Kasra Shirini4, Akram Sadat Hosseini1 and Karimollah Hajian5

1Department of Pathology, Rouhani Hospital, Babol University of Medical Science, Babol, Iran. 
2Department of General Surgery, Poursina Medical and Educational Center, Guilan University of 
Medical Sciences, Rasht, Guilan, Iran. 3Department of Pathology, Poursina Medical and 
Educational Center, Guilan University of Medical Sciences, Rasht, Guilan, Iran. 4Department of 
General Surgery, Iran University of Medical Science, Tehran, Iran. 5Department of Statistics and 
Epidemiology, Faculty of Medicine, Babol University of Medical Sciences, Babol, Iran.

ABSTRACT

InTRoduCTIon: Breast cancer is a severe life-threatening condition in which many women are involved yearly. One factor that has recently 
been noticed and investigated as a diagnostic predictor of this type of cancer is the number of tumor buds and the relation of this factor with 
a patient’s survival rate.

MATeRIAlS And MeThodS: This study includes 150 female patients over 18 years old with a mean age of 53.99 ± 12.56 years old with 
breast cancer, which was diagnosed at various medical centers, including Rouhani Hospital itself, and referred to Rouhani Hospital Medical 
Center, Babol, Iran. The number of intratumoral and peritumoral buds in patients’ microscopic slides were archived and evaluated along with 
tumor microenvironment on hematoxylin and eosin (H&E) slides and compared to other clinicopathological findings. This article precisely 
investigated the relationship between the number of intratumoral and peritumoral buds with patients’ 5-year survival rate. Also, the relation-
ship between age, tumor stage, grade, size, the number of lymph nodes involved, and the presence of metastasis with the number of intra-
tumoral and peritumoral buds was studied.

ReSulTS And dISCuSSIon: The result showed a significant statistical association between the number of intratumoral and peritumoral 
buds with tumor size, tumor stage, presence of metastasis, the number of lymph nodes involved, and 5-year survival rate. On the other hand, 
there is not a significant statistical association between the number of intratumoral and peritumoral buds with age and tumor grade.

ConCluSIon: Our investigation revealed a significant statistical relationship between the number of tumor buds and patients’ survival rate. 
So, this factor should be considered significant to help those patients increase their survival ratio.

KeywoRdS: Breast cancer, intratumoral buds, peritumoral buds, 5-year survival rate, tumor budding

ReCeIVed: October 3, 2023. ACCePTed: February 10, 2024.

TyPe: Original Research

FundIng: The author(s) received no financial support for the research, authorship, and/or 
publication of this article.

deClARATIon oF ConFlICTIng InTeReSTS: The author(s) declared no potential 
conflicts of interest with respect to the research, authorship, and/or publication of this 
article.

CoRReSPondIng AuThoR: Kasra Shirini, Department of General Surgery, Iran University 
of Medical Science, Tehran 14665-354, Iran. Email: Kasrashirini21@gmail.com

1235543 PAT0010.1177/2632010X241235543Clinical PathologyRanaee et al
research-article2024

https://uk.sagepub.com/en-gb/journals-permissions
mailto:Kasrashirini21@gmail.com


2 Clinical Pathology 

between tumor budding and some clinicopathological variables 
such as tumor size, grading, stage, and lymphatic invasion.12-16

Therefore, in this study, we try to reveal if any relation-
ships exist between intratumoral or peritumoral budding and 
the number of them with patients’ 5-year-survival rate and 
some other clinicopathological variables such as age, tumor 
size, grade and stage, presence of metastasis, lymphatic inva-
sion; and if any, find and design a method to use them to 
diagnose the progression and cure patients effectively and 
more accurate and increase their survival rate and improve 
the quality of life.

Materials and Methods
In this retrospective study, 150 patients over 18 years old with 
no underlying disease with breast cancer were referred and 
admitted to Rouhani Hospital Medical Center, Babol, Iran, 
between 2015 and 2020 and were identified. This study was 
conducted as an analytical cohort study after the approval of 
the research assistant and receiving the code of ethics (IR.
MUBABOL.HRI.REC.1398.295) from the Babol University 
of Medical Science ethical committee. Patients’ medical histo-
ries were reviewed, and 150 of them whose medical informa-
tion was complete and available and met our inclusion criteria 
were examined in this research project.

Inclusion criteria:

•• Female patients over 18 years old with breast cancer, 
without any underlying disease, with their microscopic 
tissue samples were sent to the Pathology Department of 
the Rouhani Hospital for diagnosis and investigation, 
and blocks fixed with formalin embedded with paraffin 
were available.

Exclusion criteria:

•• Samples that could not be evaluated or patients’ files that 
information was not entirely recorded.

Specimens were provided by lumpectomy or core needle biopsy. 
Tumor stroma was evaluated on H&E slides by Olympus 
microscope (ocular size 26.6 mm and field size 0.096 mm2. 
First, microscopic tissue samples were examined with 4× and 
10× microscope objective lenses to select areas with the most 
tumor buds. After that, those areas were investigated by a 20× 
microscope objective lens, and tumor buds were counted by our 
team’s pathologists. To classify tumors according to grades, 
Patients were divided into 3 groups based on the number of 
tumor buds. Group I (grade I), tumor with 0 to 4 tumor buds, 
Group II (grade II), tumor with 5 to 10 tumor buds; and Group 
III (grade III), tumor with more than 10 tumor buds.17

After data gathering, they were encoded and then analyzed 
using the statistical package for the social sciences (SPSS edi-
tion 22) software in this study. Mean and standard deviation, 
frequency (percentage), chi-square test, survival analysis test, 

and long rank were used to describe the quantitative variables. 
The significance level in all tests was considered 0.05, which 
means P-value < .05 was significant.

Results
The study population consisted of females over 18 years old 
with a mean age of 53.99 ± 12.56, while 66 (44%) patients were 
under 50 years and 84 patients (56%) were over 50 years old.

In this article, various quantitative and qualitative variables 
were investigated, which included age, tumor size and grade, 
the number of lymph nodes involved, presence or absence of 
metastasis, 5-year-survival rate, and the number of intratu-
moral or/and peritumoral buds.

The highest frequency of the variable, “the number of lymph 
nodes involved,” was related to patients without involvement  
of lymph nodes, which included 96 (64%) cases. The highest 
frequency of variable “tumor stage” was related to stage “2a,” 
which included 57 (38%) of patients, and about variable “tumor 
grade” was related to grade 2, which included 94 (62.7%) cases. 
The files of 138 patients did not have any evidence in favor of 
metastasis.

Based on the chi-square test, our study showed significant 
relations between the number of intratumoral and peritumoral 
buds with tumor size and grade, the number of lymph nodes 
involved, the presence of metastasis, and the 5-year-survival 
rate, as can be seen in Tables 1 and 2. There is no significant 
relationship between age with the number of intratumoral and 
peritumoral buds.

Patients’ mean five-year survival rate was 51.86 ± 1.53 months. 
More investigations revealed a significant relationship between 
the five-year survival rate and the number of lymph nodes 
involved, tumor size, the number of intratumoral and peritu-
moral buds, and the presence of metastasis. However, there is 
no relation between five-year survival and patients’ age and also 
their tumor grade.

Based on log-rank test results, as can be seen in Table 3, it 
can be concluded that there is no significant relationship 
between age or tumor grade with the five-year survival rate. On 
the other hand, our investigations revealed that, as can be seen 
in Table 3 and Figures 1 and 2, patients who had less than 4 
lymph nodes involved or with tumor size equal to or less  
than 2 cm, patients without metastasis, and patients with less 
than 10 intratumoral or peritumoral buds significantly had a 
better chance to live more than 5 years after BC diagnosis.

As seen in Figure 1, as the number of intratumoral buds 
increases, the patients’ 5-year survival rate decreases.

As seen in Figure 2, as the number of peritumoral buds 
increases, the patients’ 5-year survival rate decreases.

For more investigation, we used cox regression with a back-
ward conditional way. It was done in 6 stages, and the results of 
the first and the last step are shown in Table 4. The results 
presented in this table demonstrate that the increase in the 
number of intratumoral buds is related to a decrease in patients’ 
survival rate (P < .001), so the risk of death in patients with 
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Table 1. The relation between the number of intertumoral buds with patients’ clinicopathological variables.

INTERTUMORAl bUDS GRADE I GRADE II GRADE III P-vAlUE

Age 50⩾ 33 (50%) 17 (25.8%) 16 (24.2%) .57

<50 41 (48.8%) 17 (20.2%) 26 (31%)

Tumor stage 1a 19 (65.5%) 7 (24.1%) 3 (10.3%) .004*

2a 31 (54.4%) 17 (29.8%) 9 (18.5%)

2b 14 (50%) 5 (17.9%) 9 (32.1%)

3a 4 (36.4%) 2 (18.2%) 5 (45.5%)

3b 1 (33.3%) 0 (0%) 2 (66.7%)

3c 1 (10%) 2 (20%) 7 (70%)

4 4 (33.3%) 1 (8.3%) 7 (58.3%)

Tumor grade 1 19 (76%) 2 (8%) 4 (16%) .04*

2 43 (45.7%) 22 (23.4%) 29 (30.9%)

3 12 (38.7%) 10 (23.3%) 9 (29%)

The number of lymph node involved 0 54 (56.2%) 24 (25%) 18 (18.8%) .001*

1-3 16 (55.2%) 4 (13.8%) 9 (31%)

4-9 2 (16.7%) 4 (33.3%) 6 (50%)

⩾10 2 (15.4%) 2 (15.4%) 9 (69.2%)

Metastasis Yes 4 (33.3%) 1 (8.3%) 7 (58.3%) .04*

No 70 (50.7%) 33 (23.9%) 35 (25.4%)

*Means there is a significant relationship between that variable and the number of intertumoral buds.

Table 2. The relation between the number of peritumoral buds with patients’ clinicopathological variables.

PERITUMORAl bUDS GRADE I GRADE II GRADE III P-vAlUE

Age ⩾50 28 (42.4%) 18 (27.3%) 20 (30.3) .85

<50 39 (46.4%) 20 (23.8%) 25 (29.8%)

Tumor stage 1a 22 (75.9%) 2 (6.9%) 5 (17.2%) <.001*

2a 30 (52.6%) 22 (38.6%) 5 (8.8%)

2b 11 (39.3%) 8 (28.6%) 9 (32.1%)

3a 1 (9.1%) 1 (9.1%) 9 (81.8%)

3b 1 (3.3%) 1 (3.3%) 1 (3.3%)

3c 1 (10%) 3 (30%) 6 (60%)

4 1 (8.3%) 1 (8.3%) 10 (83.4%)

Tumor grade 1 18 (72%) 3 (12%) 4 (16%) .049*

2 38 (40.4%) 25 (26.6%) 31 (33%)

3 11 (34.5%) 10 (32.3%) 10 (32.3%)

The number of lymph node involved 0 55 (57.3%) 28 (29.2%) 13 (13.5%) <.001*

1-3 10 (34.5%) 6 (20.6%) 13 (44.9%)

4-9 1 (8.3%) 1 (8.3%) 10 (83.4%)

⩾10 1 (7.7%) 3 (23.1%) 9 (69.2%)

Metastasis Yes 1 (8.3%) 1 (8.3%) 10 (83.4%) <.001*

No 66 (47.8%) 37 (26.8%) 35 (25.4%)

*Means there is a significant relationship between that variable and the number of intertumoral buds.
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more than 10 intratumoral buds is 2.85 times higher than that 
of patients who had 4-0 tumor buds (P = .03) (Figures 3–5). 
Further studies on the tumor stage and patients’ survival rate 
showed that their relationship is the opposite of each other 

(P < .001). So that the risk of death in patients with stages  
3c and 4 are 8.80 times (P = .04) and 22.33 times (P = .004), 
respectively, higher than in patients with stage 1a, which is 
significantly bold.

Table 3. The relation between 5-year-survival rate with patients’ clinicopathological variables.

FIvE-YEAR-SURvIvAl RATE (MONTHS) P-vAlUE

Age ⩾50 52.89 .86

<50 51.6

The number of lymph nodes involved 0-3 54.62 <.001*

4-9 42

⩾10 34.46

Tumor size ⩽2 55.6 .03*

2-5 52.63

<5 42.27

Tumor grade 1 54.47 .38

2 51.87

3 48.93

The number of intertumoral buds Grade I 56.89 <.001*

Grade II 56.82

Grade III 39.04

The number of peritumoral buds Grade I 58.12 <.001*

Grade II 53.94

Grade III 40.51

Metastasis Yes 26.5 .001*

No 54.07

*Means there is a significant relationship between that variable and the 5-year-survival rate.

Figure 1. The number of intratumoral buds versus 5-year-survival rate.
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Discussion
Breast cancer, the foremost cause of female mortality globally, 
ranking fifth in 2020 according to WHO GLOBOCAN, 
under scores the urgency for advancing precise prognostic meth-
ods to enhance survival rates.1,3,5 Multiple studies have been 
done up to now and approve that some clinicopathological vari-
ables can be helpful for early diagnosing or determining the 
probability of patients’ survival rate, which can be very effective 
in determining treatment methods or policies and plans.4-8

The results of our study also confirmed that the risk of 
death in patients with more than 10 intratumoral buds and 
patients with tumor stages 3c and 4 is higher than in other 
patients, and these variables could be more effective than other 
variables on patients’ survival rate.

More investigation proved that, as the other studies 
revealed,13,18-22 there was a reverse relationship between tumor 
stage, grade, and size, the number of lymph nodes involved, and 

Figure 2. The number of peritumoral buds versus 5-year-survival rate.

Figure 3. Examples of tumor budding in microscopic view of breast 

cancer tissue.
Figure 4. Examples of tumor budding in microscopic view of breast 

cancer tissue.

Figure 5. Examples of tumor budding in microscopic view of breast 

cancer tissue.
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the presence of metastasis, with the 5-year survival rates of the 
patients, so that as the stage or grade or size of the tumor or the 
number of lymph nodes involved increases, the five-year sur-
vival rate of the patients decreased. Our study also stated that 
an increase in the number of intratumoral or peritumoral buds 
could be associated with a decrease in the five-year survival 
rates of the patients.

In a study by Kumarguru et al,18 50 patients were studied, 
and the result, considering 20 tumor buds as cut-off, point 
revealed a significant direct relationship between the number 
of tumor buds and metastasis to lymph vessels and nodes.

In a study prepared by Agarwal et  al,19 40 patients were 
studied for one and a half years, and the result, considering  
10 tumor buds as the cut-off point, showed that the larger the 

Table 4. Results based on COX regression.

STAGE vARIAblES OR 95.0% CI FOR OR P-vAlUE

lOwER UPPER

First Stage (1) Age > 50 1.33 0.59 3.03 0.48

The number of lymph nodes (⩾1) 0.42 0.13 1.3 0.13

Tumor size (⩽2 cm) 1 - - 0.22

Tumor size (2-5 cm) 0.57 0.15 2.06 0.39

Tumor size (>5 cm) 1.32 0.32 5.43 0.69

Tumor grade I 1 - - 0.37

Tumor grade 2 0.57 0.12 2.57 0.47

Tumor grade 3 1.16 0.23 5.87 0.85

The number of intertumoral buds (Grade I) 1 - - 0.07

The number of intertumoral buds (Grade II) 0.79 0.14 4.45 0.79

The number of intertumoral buds (Grade III) 3.15 1.02 9.7 0.45

The number of peritumoral buds (Grade I) 1 - - 0.30

The number of peritumoral buds (Grade II) 2.42 0.47 12.43 0.29

The number of peritumoral buds (Grade III) 3.50 0.71 17.21 0.12

Tumor stage 1a 1 - - 0.001

Tumor stage 2a 3.34 0.29 37.54 0.32

Tumor stage 2b 2.08 0.13 32.8 0.60

Tumor stage 3a 6.60 0.41 106.35 0.18

Tumor stage 3c 14.66 0.86 249.32 0.06

Tumor stage 4 35.20 3.08 402.38 0.004

Final Stage (6) The number of intertumoral buds (Grade I) 1 - - 0.03

The number of intertumoral buds (Grade II) 0.63 0.12 3.08 0.57

The number of intertumoral buds (Grade III) 2.85 1.1 7.38 0.03

Tumor stage 1a 1 - - <0.001

Tumor stage 2a 2.47 0.28 21.27 0.4

Tumor stage 2b 1.52 0.13 17.11 0.73

Tumor stage 3a 5.87 0.59 58.31 0.13

Tumor stage 3c 8.80 0.94 81.66 0.04

Tumor stage 4 22.33 2.72 183.05 0.004

Abbreviations: OR, odds ratio; CI, confidence interval.
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tumor in size, the higher the stage or presence of lymphovascu-
lar metastasis, the number of tumor buds is higher.

In the study conducted by Huang et al, the medical history 
of 102 patients was investigated, and the results, considering 
10 tumor buds as the cut-off point, revealed a significant sta-
tistical association between tumoral budding with lymph node 
metastasis, lymphovascular emboli, and tumor grade. However, 
there was not a significant relationship between age and size 
of the tumor with the number of tumoral budding.5

It should be mentioned that our study not only confirms the 
results of other studies that have been done before,5,18,19 it 
clearly shows that the number of intratumoral and peritumoral 
buds could be used as a proper clinicopathological parameter in 
diagnosing and determining the prognosis of breast cancer and 
determining a patient’s survival rate.

In this study, the strength lies in and limitations of our 
approach. The strength lies in addressing the multiplicity of 
variables inherent in breast cancer prognostication, allowing 
for a comprehensive assessment of patients’ survival rates. 
However, it is crucial to acknowledge certain limitations,  
notably the existing discrepancies among pathologists in this 
field.23 The subjective nature of pathological interpretation and 
the potential oversight of important prognostic factors, such as 
Immunohistochemistry (Er, Pr, Her2, and Ki-67), pose chal-
lenges in the interpretation of prognostic findings, which dem-
onstrate the need for more research on the matter incorporating 
these factors. Despite these limitations, our study endeavors to 
contribute valuable insights into the predictive potential of 
tumor buds, offering a nuanced understanding of their role in 
predicting survival outcomes for breast cancer patients.

Conclusion
According to the WHO investigation results, breast cancer is a 
common problem threatening women’s lives. One of the contro-
versial clinicopathological factors that could be helpful in breast 
cancer prognosis is “The number of intratumoral and peritu-
moral buds.” This study clearly revealed that this factor could be 
used as a beneficial factor in the early-stage diagnosis of breast 
cancer, and by confirming the results of some other studies, this 
factor could be used to diagnose progression earlier and increase 
patients’ survival rates. Resolving studied limitations and reach-
ing more certain results is crucial to saving patients’ lives.
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