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Prevalence and patterns of breast lesions among women presenting with palpable breast lumps at Kiambu Level 5 Hospital in Kiambu County, Kenya
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ABSTRACT 
	
Background: Breast cancer remains a major public health challenge in low- and middle-income countries, disproportionately affecting women. It is a multifactorial disease arising from complex interactions between genetic, molecular, hormonal, environmental, and lifestyle factors. Evaluation of palpable breast lumps using fine needle aspiration cytology (FNAC) plays a critical role in the early detection and characterization of breast lesions. This study aimed to determine the prevalence and patterns of breast cytological lesions among women presenting with palpable breast lumps at Kiambu Level 5 Hospital, Kiambu County, Kenya. 
Study design: Prospective cross-sectional and cohort.
Place and Duration of Study: This study was done at Kiambu level 5 Hospital FNAC Clinic, between June 2024 and May 2025.
Methodology: A total of 185 women aged between 18 and 80 years of age who were attending breast FNAC clinic and consented to participate were recruited in this study.  Breast FNAC samples were obtained using a needle and syringe and were stained using Papanicolaou technique and the breast lesions were evaluated microscopically for cytological diagnosis. Associations between breast cytological lesions and sociodemographic factors were assessed using the chi-square test. 
Results: Among the 185 participants, overall 169 cases (91.4%) were confirmed to be benign lesions while 16 cases (8.6%) were confirmed to be malignant lesions. Fibroadenoma was the most encountered benign breast lesion accounting for 110 cases (65.1%) while Invasive ductal carcinoma (IDC) was the predominant malignant lesion, identified in 15 cases (93.8%). Several social-demographic factors showed significant associations with breast lesions; however, education level, previous breast history of breast FNAC, exposure to radiation and history of tobacco smoking were not significantly associated.  
Conclusion: The prevalence of benign breast lesions among women with palpable breast lumps was 91.4%, with fibroadenoma being the most frequent benign lesion. Malignant lesions accounted for 8.6%, with invasive ductal carcinoma (IDC) as the predominant malignant lesion 
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1. INTRODUCTION 

Breast cancer remains a major public health challenge globally, particularly in low- and middle-income countries (LMICs), where it disproportionately affects women. It is the most prevalent cancer among women worldwide and ranks as the fourth leading cause of cancer-related mortality. According to the World Health Organization (WHO), more than 2.29 million new cases of breast cancer and over 666,000 deaths were recorded globally in 2022. Breast cancer accounted for 11.5% of all newly diagnosed cancers in both sexes and 23.8% of all cancers affecting women. While incidence and mortality rates have declined in high-income countries due to improved screening and treatment strategies, these rates continue to rise in LMICs (1, 2). 
In Africa, breast cancer is regarded as a life-threatening disease and remains the leading cancer among women in terms of both incidence and mortality. In 2022, the continent recorded over 198,000 new cases of breast cancer, representing 29.2% of all cancers affecting women (1). During the same period, more than 91,000 deaths were attributed to breast cancer, accounting for 11.9% of cancer-related mortality in both sexes. In Eastern Africa, breast cancer was the second most frequently diagnosed cancer among women in 2022, following cervical cancer, with over 47,300 new cases (22.0%) and approximately 25,300 deaths (10.7%) reported. In Kenya, breast cancer was ranked as the most common cancer among women in 2022, accounting for 25.5% of all female cancer cases, with 7,243 new cases and 3,398 deaths (11.6%) recorded (1, 3). 
The higher incidence and mortality rates of breast cancer observed in developing countries compared to developed nations have been attributed to multiple factors, including limited access to diagnostic facilities, inadequate screening programs, low levels of public awareness, and delayed health-seeking behavior. Consequently, many patients present at advanced stages of the disease, which complicates effective management and contributes to poor treatment outcomes and increased mortality. Addressing these disparities remains a critical public health priority in resource-limited settings (4).

Although cytological assessment plays a critical role in distinguishing benign from malignant breast lesions and guiding clinical management, there is limited local data on the cytological patterns and prevalence of breast lesions among women attending Kiambu Level 5 Hospital. This evidence gap hampers effective early detection, resource allocation, and the development of targeted diagnostic and management strategies. Given that Kiambu County ranked third nationally in new cancer cases in 2022, with breast cancer as the leading malignancy, this study was undertaken to characterize the cytological features and determine the prevalence of breast lesions among women presenting with palpable breast lumps, thereby providing essential data to inform clinical practice, public health interventions, and policy development within the county.

2. MATERIAL AND METHODS 

2.1 Study Area and Study population     

This research was conducted in Kiambu Level 5 Hospital in FNAC Clinic. The study population was comprised of 185 women with palpable breast lumps aged between 18-80 years attending FNAC Clinic at Kiambu Level 5 Hospital.
 
2.2 Data collection and Techniques 

· The study recruited one hundred and eighty five women with palpable breast lumps attending FNAC clinic between June 2024 and May 2025. This study recruited participants using purposive sampling technique. A structured questionnaire was used to collect the social demographic features like age, alcohol consumption history, number of offsprings, previous breast FNAC, tobacco smoking history, educational level, age at first child birth, use of contraceptives, previous radiation exposure, family history of breast cancer and BMI. Breast FNAC samples were obtained using a needle and syringe and the cell materials spread on the slide and fixed. The specimens were labeled, stained using pap technique and evaluated by the principal investigator. Reporting and signing out of the reports was done by a qualified, licensed, experienced clinical cytologist. The International Academy of Cytology Yokohama system for reporting breast FNAC 2019 was used. All participants whose cytological results were atypical, suspicious for malignancy or malignant were referred for histopathology. 

2.3 Data analysis

The statistical package for the social sciences (SPSS-Version 18) software was employed in data analysis. Percentages and absolute numbers were used to present the variables. Comparison of the categorical data among groups was done using the chi-square test with the confidence interval at 95% and P≤ 0.05 considered to be statistically significant.


3. results and discussion

3.1 RESULTS 

3.1.1 Cytological Classification based on the International Academy of Cytology Yokohama System for Reporting Breast FNAC 2019  

Out of 185 participants, 165 (89.2%) were classified as Benign, 2 (1.1%) as Atypical, 14 (7.5 %) as Suspicious of malignancy, and 4 (2.2%) as Malignant. There were no insufficient smears reported in this study. (Figure 1) 

3.1.2 Prevalence of Benign and Malignant Breast Lesions 
Among the participants who presented with palpable breast lumps, cytological findings categorized under the International Academy of Cytology (IAC) Yokohama System revealed that 20 cases fell under the categories of atypical, suspicious for malignancy, or malignant. These 20 cases were subsequently subjected to histopathological evaluation to confirm the nature of the lesions. Upon further analysis, two cases that were initially classified as atypical, along with two cases initially categorized as suspicious for malignancy, were histologically confirmed to be benign fibroadenomas. The remaining 16 cases were confirmed as malignant, with diagnoses of invasive ductal carcinoma (IDC) and invasive lobular carcinoma (ILC) being made. 
Overall, 169 participants were confirmed to have benign breast lesions, while 16 participants were found to have malignant lesions. This corresponds to a benign lesion prevalence of 91.4% and a malignant lesion prevalence of 8.6% among women with palpable breast lumps (Table 1)
3.1.3 Patterns of Breast Lesions among Women with Palpable Breast Lumps 

 Among the 169 participants who were diagnosed with benign breast lesions, fibroadenoma emerged as the most frequently encountered lesion, accounting for 110 cases (65.1%). This was followed by lipoma, observed in 27 participants (16%), and fibrocystic changes, which were identified in 19 cases (11.1%). Other less common benign lesions included galactocele (6 cases, 3.6%), fat necrosis (5 cases, 3%), and phyllodes tumor as well as inflammatory lymph nodes, each reported in a single participant (0.6%). (Table 2)
For the malignant lesions, invasive ductal carcinoma (IDC) was the predominant type, diagnosed in 15 out of 16 malignant cases (93.8%). Invasive lobular carcinoma (ILC) was observed in only one case (6.2%) (Table 3) 


3.1.4 The risk factors associated with breast lesions among women with palpable breast lumps 
The majority of benign lesions were observed in the youngest age group (18–27 years), with 85 cases (45.9%). In contrast, the least number of benign lesions was seen in the oldest age group (68–77 years), with only 3 cases (1.6%). Malignant lesions were distributed across the middle to older age groups, with the highest number observed in the 48–57-year age group (6 cases, 3.2%), followed by 4 cases each in the 28–37 and 38–47 age groups. Age was significantly associated with the type of breast lesion identified among women with palpable breast lumps (P = 0.001).  (Table 4)

 The number of offspring and the age at first childbirth were evaluated as potential risk factors associated with the benign and malignant breast lesions. The number of offspring was statistically significantly associated with the type of breast lesion (P = 0.0001).  The association between age at first childbirth and breast lesions was also found to be statistically significant (P = 0.031), {Table 5}.

Out of the 185 participants, 13 (7.0%) reported a history of tobacco smoking, while the majority, 172 (93.0%), had never smoked. Among the smokers, all 13 (7.0%) were diagnosed with benign lesions, and none had malignant lesions. There was no statistically significant association between tobacco smoking and the type of breast lesions (P = 0.250). 
Regarding alcohol consumption, 38 participants (20.5%) reported having consumed alcohol, while 147 (79.5%) had not. Among the alcohol consumers, 31 (16.8%) were diagnosed with benign lesions, and 7 (3.8%) had malignant lesions. A chi-square test revealed a statistically significant association between alcohol consumption and breast lesion classification (P = 0.016) {Table 6}. 

Among the 185 participants, the majority had attained secondary education (119, 64.3%), with 107 (57.8%) presenting benign lesions and 12 (6.5%) diagnosed with malignant lesions. A chi-square test revealed no statistically significant association between level of education and breast lesion categorization (P = 0.319). 
In terms of history of prior breast FNAC, 178 participants (96.2%) had never undergone the procedure, while only 7 (3.8%) had a prior breast FNAC before this study was done. . There was no statistically significant association between prior breast FNAC and breast lesion classification (P = 0.589) {Table 7}

 A majority of participants had a normal BMI (156, 84.3%), with 149 (80.5%) presenting benign lesions and 7 (3.8%) with malignant lesions. A chi-square test revealed a statistically significant association between BMI and the categorization of breast lesions (P = 0.000)
Regarding family history, 153 participants (82.7%) reported no family history of breast cancer, among whom 143 (77.2%) had benign lesions and 10 (5.5%) had malignant lesions. The association between family history of breast cancer and lesion type was also statistically significant (P = 0.025) {Table 8} 

A majority of the participants reported using hormonal contraceptives (129, 69.7%). Among these, 114 (61.6%) had benign breast lesions, while 15 (8.1%) had malignant lesions. A chi-square test showed a statistically significant association between the use of hormonal contraceptives and the type of breast lesion (P = 0.029) 
In terms of radiation exposure, most participants (156, 84.3%) had not been exposed to radiation. Of these, 143 (77.2%) had benign lesions and 13 (7.1%) had malignant lesions. The chi-square analysis revealed no statistically significant association between radiation exposure and the type of breast lesion (P = 0.723) {Table 9}

3.2 discussion


Out of 185 cases evaluated, 20 lesions that were initially categorized as atypical, suspicious for malignancy, or malignant underwent histopathological confirmation. Among these, two cases initially classified as atypical and another two categorized as suspicious for malignancy were histologically confirmed to be benign fibroadenomas. The remaining 16 cases were confirmed to be malignant, comprising diagnoses of invasive ductal carcinoma (IDC) and invasive lobular carcinoma (ILC).
Thus, the overall histopathologically confirmed prevalence of benign lesions was 169 cases (91.4%), while malignant lesions accounted for 16 cases (8.6%) among women with palpable breast lumps. 
This prevalence closely mirrors findings by Rioki et al. (2023), who reported 83.6% benign and 10.4% malignant lesions (5) However, Menapara and Kokani (2019) reported a significantly lower prevalence of benign lesions (53.8%) and a higher prevalence of malignant lesions (21.4%), while Makhija and Patil (2020) documented an even higher malignancy rate of 24.0%. The comparatively lower malignancy rate observed in the current study may suggest differences in the population's risk profile, age distribution, access to healthcare, or timing of clinical presentation (6, 7)
Among the 169 confirmed benign breast lesions, fibroadenoma was the most common, accounting for 110 cases (65.1%) while inflammatory lymphadenopathy reported 1 case (0.6%). Among malignant lesions, invasive ductal carcinoma (IDC) was the predominant histological type, found in 15 out of 16 malignant cases (93.8%), while invasive lobular carcinoma (ILC) was identified in one case (6.2%). 
These results are consistent with existing literature, which also identifies fibroadenoma as the most prevalent benign lesion. Rioki et al. (2023) reported fibroadenoma in 41% of benign cases, while Panjvani et al. (2013) reported a prevalence of 30.2%. Inflammatory lesions were less frequent in this study (0.6%) compared to 15.6% reported by Rioki et al., possibly reflecting differences in the studied populations or diagnostic thresholds (5, 8). 
The dominance of IDC among malignant cases aligns with global trends, as IDC is widely recognized as the most common type of breast cancer. The observed patterns reinforce the need for high-quality cytological and histological diagnostic frameworks to accurately categorize breast lesions and inform targeted clinical intervention.
This study found a significant association between age group and breast lesions (P= 0.001). The majority of participants belonged to the age range of 18–57 years, with fibroadenoma lesions most common in the 18–27-year age group. This finding aligns with Mudassar et al. (2020), who reported a significant association between age and breast lesions (P = 0.000). Similarly, Wondimu et al. (2021) and Khan et al. (2014) also demonstrated age as a risk factor for breast lesions with P values of 0.015 and 0.001, respectively. The current study, alongside these prior findings, consistently highlights age as an important determinant in breast lesion occurrence (9, 10, 11). 
The analysis revealed statistically significant associations between the number of offspring and age at first childbirth with breast lesions, with P values of 0.0001 and 0.031, respectively. Wondimu et al. (2021) similarly reported that age at first childbirth is significantly associated with breast cancer risk (P = 0.001). These findings suggest that both parity and reproductive timing play critical roles in breast lesion development (11). 
The history of tobacco smoking was not significantly associated with breast cancer in this study (P = 0.250), indicating no clear relationship. However, alcohol consumption was significantly associated with breast cancer (P = 0.016). This contrasts with Mudassar et al. (2020), who found tobacco smoking to be significantly associated with breast cancer (P = 0.000). The lack of association here may be due to variations in smoking prevalence or patterns, while the positive association with alcohol aligns with global evidence linking alcohol intake to increased breast cancer risk through hormonal and carcinogenic pathways (9).
Both level of education and history of prior breast FNAC were not significantly associated with breast cancer in this study, with P values of 0.319 and 0.589, respectively. While Sarkar et al. (2020) reported a significant association between education level and breast lesions (P = 0.001), this discrepancy may reflect differences in study populations or healthcare access. The findings here suggest that educational status and prior FNAC procedures do not directly influence breast lesion pathology but may affect other factors such as awareness and healthcare utilization (12).
Significant associations were identified between body mass index (BMI) and breast lesions (P = 0.001), as well as between a family history of genetic mutations and breast lesions (P = 0.025). Consistent with these findings, Wondimu et al. (2021) reported a strong association between family history and breast cancer (P = 0.001), while Mudassar et al. (2020) similarly demonstrated a significant relationship between elevated BMI and breast cancer risk (P = 0.001). Collectively, these findings corroborate existing literature highlighting BMI and familial predisposition as key risk factors for breast cancer, likely mediated through hormonal, genetic, and metabolic mechanisms, and underscore their importance in breast cancer risk assessment and prevention strategies (9, 11). This study identified a statistically significant association between hormonal contraceptive use and breast lesions (P = 0.029), whereas exposure to radiation was not significantly associated with breast cancer (P = 0.723). This is consistent with findings from Wondimu et al. (2021), who reported significant associations between hormonal contraceptive use and breast lesions (P = 0.001), and Mudassar et al. (2020), who observed a similar association (P = 0.003) but no significant link between radiation exposure and breast cancer (P = 0.393). The consistent low P values across studies suggest a potential role for hormonal contraceptives in breast lesions development, warranting further investigation. The lack of association with radiation exposure might reflect limited sample sizes or differences in exposure levels and timing (9, 11).




Figure 1: International Academy of Cytology Yokohama System for Reporting Breast FNAC (2019)
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Table 2: Benign Breast Lesions Patterns
	Benign Patterns	
	Frequency
	Percent

	Fibroadenoma
	110
	65.1

	Fat Necrosis
	5
	3.0

	Fibrocystic
	19
	11.1

	Phyllodes Tumor
	1
	0.6

	Lipoma
	27
	16

	Galactocele
	6
	3.6

	Inflammatory lymph node
	1
	0.6

	Total
	169
	100.0



         Table 3: Malignant Breast Lesions Patterns
	
	  Malignant    Patterns
	Frequency
	Percent

	IDC
	15
	93.8

	ILC
	1
	6.2

	Total
	16
	100.0



Table 4: Age Group versus General Categorization of Breast Lesions 
	
	Age Group versus General Categorization of Breast Lesions
	

	Age Group (years)
	General Categorization of Breast Lesions 
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant
	%
	
	
	

	 18-27
	85
	45.9
	0
	0
	85
	45.9 
	0.001

	28-37
	35
	18.9
	4
	2.2
	39
	21.1
	

	38-47
	23
	12.4
	4
	2.2
	27
	14.6
	

	48-57
	17
	9.2
	6
	3.2
	23
	12.4
	

	58-67
	6
	3.4
	2
	1.0
	8
	4.4
	

	68-77
	3
	1.6
	0
	0
	3
	1.6
	

	Total
	169
	91.4
	16
	8.6
	185
	100.0
	



Table 5: Number of Offsprings and Age at First Child Birth versus General Categorization of Breast Lesions
	
	Number of Offsprings 
	General Categorization of Breast Lesions
	Total
	%
	P-Value  

	
	Benign 
	%
	Malignant 
	%
	
	
	

	 0
	52
	28.1
	0
	0
	52
	28.1
	0.0001

	1
	42
	22.6
	1
	0.6
	43
	23.2
	

	2
	40
	21.7
	6
	3.2
	46
	24.9
	

	3
	15
	8.2
	6
	3.2
	21
	11.4
	

	4
	18
	9.7
	0
	0
	18
	9.7
	

	5
	2
	1.1
	2
	1.1
	4
	2.2
	

	6
	0
	0
	1
	0.5
	1
	0.5
	

	Total 
	169
	91.4
	16
	8.6
	185
	100.0
	

	 Age at First Child Birth (years)
	General Categorization of Breast Lesions
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant 
	%
	
	
	

	Below 18
	10
	5.4
	1
	0.5
	11
	5.9
	0.031

	18 and Above 
	107
	57.9
	15
	8.1
	122
	65.9
	

	N/A
	52
	28.1
	0
	0
	52
	28.1
	

	Total 
	169
	91.4
	16
	8.6
	185
	100.0
	



Table 6: History of Tobacco Smoking and Alcohol Consumption versus General Categorization of Breast Lesions 	
	History of Tobacco Smoking and Alcohol Consumption versus General Categorization of Breast Lesions
	
	

	History of Tobacco Smoking
	General Categorization of Breast Lesions
	Total
	%
	P-Value

	
	Benign
	%
	Malignant
	%
	
	
	

	YES
	13
	7.0
	0
	0
	13
	7.0
	0.250

	NO
	156
	84.3
	16
	8.7
	172
	93.0
	

	Total
	169
	91.3
	16
	8.7
	185
	100.0
	

	Alcohol Consumption
	General Categorization of Breast Lesions
	Total
	%
	P-Value

	
	Benign
	%
	Malignant
	%
	
	
	

	YES
	31
	16.7
	7
	3.8
	38
	20.5
	0.016

	NO
	138
	74.6
	9
	4.9
	147
	79.5
	

	Total
	169
	91.3
	16
	8.7
	185
	100.0
	




Table 7: Level of Education and History of Prior Breast FNAC versus General Categorization of Breast Lesions
	
	Level of Education and History of Prior Breast FNAC versus General Categorization of Breast Lesions
	

	Level of Education
	General Categorization of Breast Lesions
	Total
	%
	P-Value  

	
	Benign 
	%
	Malignant
	%
	
	
	

	Primary
	18
	9.8
	3
	1.6
	21
	11.4
	0.319

	Secondary
	107
	57.8
	12
	6.5
	119
	64.3
	

	College
	43
	23.2
	1
	0.6
	44
	23.8
	

	Never Attended School
	1
	0.5
	0
	0
	1
	0.5
	

	Total 
	169
	91.3
	16
	8.7
	185
	100.0
	

	Done FNAC Previously
	General Categorization of Breast Lesions
	Total 
	
	P-Value  

	
	Benign 
	%
	Malignant
	%
	
	
	

	YES
	6
	3.2
	1
	0.6
	7
	3.8
	0.589

	NO
	163
	88.1
	15
	8.1
	178
	96.2
	

	Total 
	169
	91.3 
	16
	8.7
	185
	100.0
	



Table 8: BMI and Family History of Breast Cancer versus General Categorization of Breast Lesions    
		
	BMI and Family History of Breast Cancer versus General Categorization of Breast Lesions
	

	BMI
	General Categorization of Breast Lesions 
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant
	%
	
	
	

	NORMAL
	149
	80.5
	7
	3.8
	156
	84.3
	0.000

	HIGH
	19
	10.3
	9
	4.9
	28
	15.1
	

	 LOW
	1
	0.5
	0
	0
	1
	0.5
	

	Total 
	169
	91.3 
	16
	8.7
	185
	100.0
	

	Family History of Breast Cancer
	General Categorization of Breast Lesions
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant
	%
	
	
	

	YES
	26
	14.1
	6
	3.2
	32
	17.3
	0.025

	NO
	143
	77.2
	10
	5.5
	153
	82.7
	

	Total 
	169
	91.3
	16
	8.7 
	185
	100.0
	



Table 9: Use of Hormonal Contraceptives and Exposure to Radiations versus General Categorization of Breast Lesions
	Use of Hormonal Contraceptives and Exposure to Radiations versus General Categorization of Breast Lesions
	

	Use of Hormonal Contraceptives
	General Categorization of Breast Lesions
	
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant
	%
	
	
	

	YES
	114
	61.6
	15
	8.1
	129
	69.7
	0.029

	NO
	55
	29.7
	1
	0.6
	56
	30.3
	

	Total 
	169
	91.3
	16
	8.7
	185
	100.0
	

	Exposure to Radiations
	General Categorization of Breast Lesions
	Total
	%
	P-Value  

	
	Benign
	%
	Malignant
	%
	
	
	

	YES
	26
	14.1
	3
	1.6
	29
	15.7
	0.723

	NO
	143
	77.2
	13
	7.1
	156
	84.3
	

	Total 
	169
	91.3
	16
	8.7
	185
	100.0
	


 


4. Conclusion

This study demonstrated that the majority of women presenting with palpable breast lumps had benign breast lesions (91.4%), with fibroadenoma being the most common benign diagnosis. Malignant lesions constituted 8.6% of cases, with invasive ductal carcinoma (IDC) identified as the predominant malignant subtype. Several factors were significantly associated with breast lesions, including age (P = 0.001), parity (P = 0.0001), age at first childbirth (P = 0.031), body mass index (P = 0.001), family history of breast cancer (P = 0.025), use of hormonal contraceptives (P = 0.029), and alcohol consumption (P = 0.016). In contrast, level of education (P = 0.319), prior history of breast FNAC (P = 0.589), exposure to radiation (P = 0.723), and tobacco smoking history (P = 0.250) showed no significant association with breast lesions. 

[bookmark: _GoBack]Consent 

The participants were informed and clarified on the procedure, safety measures and the benefits of breast cytological screening and were recruited after giving their consent.                      
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