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Abstract

Purpose: To establish the prevalence of cancer in patients referred for breast ultrasound-
guided biopsy at Kenyatta National Hospital, Nairobi, Kenya.

Methods and Materials: A total number of 115 patients were included after approval from
the local ethical review committee. The patients were referred by clinicians for ultrasound-
guided biopsy for palpable breast lesions confirmed by imaging as solid masses. Detailed
ultrasound examination per American College of Radiology (ACR) guidelines was performed
before core biopsy or fine needle aspiration (FNA). Histological diagnosis was made and
prevalence of cancer analyzed.

Results: Of the 115 patients, final histology was available for 112 lesions; two cases could not be
traced and one was inconclusive. Females accounted for 96.5% of cases; median age 28 years
(range of 15-79 years). Median age of patients with cancer was 48 years (range 28-79 years).
Cancer was diagnosed in 28 (25%) specimens, the remaining 84 revealing benign histology,
with 74/84 (88%) fibroadenomas. There were 32/112 patients aged > 40 years (28.6%), of which
22 (78.6%) had cancer (p < 0.0001). BIRADS final assessment categories were assigned prior
to biopsy; all solid masses in BI-RADS 2 and BIRADS 3 were histologically benign. One of 11
lesions in BIRADS 4 category, and 2 of 20 in BIRADS 5 were histologically benign. Elastography
assisted in identifying all cancers in these groups as suspicious, based on strain ratio.

Conclusion: Most breast masses in our cohort (75%) were benign. Patients with a breast
lump, especially young ones, need not assume it is cancer until thorough clinical and imaging
evaluation has been done to characterize lesions and biopsy performed when indicated. Of
the 25% of patients with cancers in this study, almost 79% were > 40 years of age; younger
women had benign lesions, mostly fibroadenomas.

Introduction
Breast cancer is the most common cancer

in women worldwide (1,2). Locally in
Kenya, breast cancer accounts for 23.3%
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of cancer mortality amongst women (3,4).
It affects young to middle-aged women
in the 35- to 55-year age group and has a
prevalence of 34/100,000 (3,5). In the 2014
World Health Organization (WHO) report
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on causes of death and population dynamics, breast cancer
in Kenya accounted for 0.56% of all deaths. The Kenyan age
standardized rate (ASR) incidence of breast cancer between
2004 and 2008 was 51.7 per 100,000 (6). Kenya does not
have a national breast cancer screening program, but cancer
awareness is created through media and medical forums that
encourage self-breast examination and advise women to seek
medical attention if a mass is found or suspected. Voluntary
annual mammographic screening from 40 years of age is also
advocated in many of these forums. The risk of breast cancer is
higher in developed countries than in low-income countries,
with the highest number of cases being found in Western
Europe and North America (8,9). Studies estimate that 1 in 8
American women (about 12%) will develop invasive breast
cancer over the course of their lifetime (10). The etiological
factors leading to high risk of breast cancer in the developed
world compared to poorly resourced countries (PRCs) is
not known; however, lifestyle and reproductive factors are
thought to play a role (9). In Kenya, there has been an increase
in breast cancer which may in part be attributed to changesin
lifestyle habits, including adoption of known cancer-causing
behaviors such as smoking and diets that may lead to obesity

(7).

There is also the issue of low utilization of screening, and
inadequate documentation of breast cancer cases in PRCs
which may be a contributing factor to the assumed and
possibly false “lower” incidence and risk in these regions
(11,12). Other known risk factors for development of breast
cancer include female gender, older age, family history, BRCA
and other gene mutations, as well as obesity (9). However,
documentation of some of these factors is not available in
PRCs; specifically, BRCA testing is not established in most
countries within Africa (13,14).

Since there is no national screening program in Kenya, breast
cancer usually presents as a palpable lump, raising great
concern and sometimes leading to extensive investigations,
including invasive procedures such as biopsies. Kenya
Ministry of Health guidelines published in 2012 advocate
for triple assessment of palpable and mammographically
detected breast masses (11). The triple assessment combines
clinical breast examination, mammography or other imaging
such as US, and tissue sampling using fine needle aspiration
(FNA) cytology or biopsy (15). While diagnostic ultrasound
(US) evaluation may help characterize masses as possibly
benign and not requiring biopsy, most cases undergo
image-guided core needle biopsy (US-CNB), FNA, or surgical
excision, limiting the potential benefit of diagnostic US. We
have encountered in our practice and experience such cases
where some clinicians and patients want all masses to be
subjected to FNA or core biopsy to allay patient anxiety. Such
experiences motivated us to carry out this study and assess
the prevalence of breast cancer among patients presenting
with breast masses and referred for US-guided biopsies or
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FNA.

The purpose of this study was to determine the prevalence
of histologically diagnosed cancers in patients with palpable
solid breast masses referred for US-guided biopsies at
Kenyatta National Hospital (KNH), Nairobi, Kenya.

Methods and materials

Thiswas a prospective study carried out from May to December
2014. Subjects were all patients with known or suspected
breast masses, referred to the Radiology Department for
US-CNB. Most patients came from clinics within Nairobi and
neighboring counties. Approval was sought from the KNH/
University of Nairobi (UON) ethical committee and granted
before the study commenced. Patients who had known
histology and/or declined consent to participate in the study
were excluded. A total number of 118 patients were recruited.
After adequate explanation of the study and procedure, 115
consented. Prior to tissue sampling, detailed US evaluation
of both breasts was performed to scout for any additional
masses, all masses were characterized as likely benign or
malignant, and final assessment categories were assigned
using the ACR BI-RADS lexicon. Correlation was made with
final histology.

Breast US was performed per American College of Radiology
(ACR) guidelines (16) to confirm masses, find any additional
masses and characterize the masses based on US features.
All exams were performed and interpreted by one of three
radiologists, one of whom had 10 years’ experience and the
other two 5 years each.Two of 115 patients had no mass, while
one patient had an additional mass in the same breast, and
two had an additional mass in the contralateral breast. All US
exams were performed using a GE (General Electric, Boston,
MA, USA) Logiq S7 machine with B mode, color Doppler and
elastography, utilizing a high frequency 8-13 MHz transducer.
Allscans were performed by qualified sonologists experienced
in breast ultrasound, and included bilateral whole breast and
axillary examination. The lead researcher (AAA) in this study
had completed her ultrasound fellowship training at Thomas
Jefferson University (Philadelphia, PA, USA). Although all
solid masses had been referred for tissue sampling, we
classified the lesions using the ACR BI-RADS final assessment
categories. Evaluation included sono-elastography recording
the elastography strain scores for each mass with the ratio
cut-offs of 3 and 4.2, respectively.

All tissue sampling procedures were performed using
standard aseptic technique and real-time US guidance, under
local anesthesia.

BIOPSY PROCEDURE:

Informed free consent was obtained from each patient, after
the need for the study and technique of the procedure was
clearly explained to each patient.
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Core biopsy of breast masses has low incidence of
complications and generally requires no pre-biopsy laboratory
tests, except in patients with known coagulopathy or those
on anticoagulant medications. None of the study patients
had such history, obviating the need for laboratory work or
withdrawal of medications. All procedures were performed
under strict asepsis. No antibiotics were administered after
biopsy.

A free-hand biopsy technique was used where the ultrasound
transducer was held with one hand, while the biopsy device
attached to a 16-18 gauge needle, in the other. Core biopsies
were performed after a tiny nick in the skin, and using a spring-

Figure 1. Distribution of the patients according to different

age groups.
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loaded 16-gauge Bard biopsy system. FNA were performed
using a 23-gauge needle.

In most cases, four samples were obtained from different
areas of the lesion: center, 12, 6, 3, and 9 o'clock positions.
After biopsy the area was checked sonographically to check
for any complication, hemorrhage or injury to the chest wall.
We encountered no complications.

When we were satisfied that appropriate samples had been
taken, the incision area was compressed for five minutes and
a sterile compressive dressing applied to be in place for 24
hours. The patient was advised to avoid excessive physical
exercise and take non-steroidal anti-inflammatory pain tablets

Figure 2. Proportion of malignant and benign lesions.
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Figure 3: Frequency of benign and malignant lesions among different age groups.
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as necessary. The specimens were sent to the appropriate
high-end laboratories in University of Nairobi histology and
cytology labs for histology or cytology.

FNA was performed in 23 cases using the appropriate FNA
procedure. Gauge 23 needles were used and three samples
per lesion were taken and the slides placed in 95% alcohol.
Histopathologic and cytology examinations were conducted
by pathologists with over 15 years’ experience in breast and
general pathology.

Descriptive statistics, including frequencies, measures of
central tendency and spread, were analyzed using MS Excel®
and SPSS® software. Significance of difference among different
age groups was also calculated using Fisher’s exact test.

Results

Out of 115 patients who consented for the study, two patients
had no mass lesion and were therefore excluded from biopsy,
leaving 113 patients, median age 28 years (range: 15-79 years)
(Figure 1). An extra mass was seen in three patients, leading

to identification of 116 masses for biopsy/cytology. Biopsy
results were lost in two cases, and two biopsy results were
inconclusive, leaving a final study population of 112; 108
(96.5%) females and 4 (3.5 %) males. Of the 112 cases that
were fully evaluated, 89/112 (79.5 %) underwent CNB, and
23/112 (20.5 %) underwent FNA. All four male patients had
benign lesions: two were lipomas, and the other two, who
had family history of breast cancer, were found to have
glandular hypertrophy in the affected breast. Cancer was
diagnosed histologically in 28/112 (25%) biopsy specimens,
with the remaining 84/112 (75%) revealing benign histology.
All the cancers in our study were invasive ductal carcinomas,
which are the most common breast cancers worldwide. Of the
benign lesions, there were 74/84 (88%) fibroadenomas (Figure
2). No cancers were found in the <25 years age group (Figure
3); the youngest cancer patient was 28 years old. Of the total
study population, there were only 32 (28.6%) patients >40
years of age, but they accounted for 22/28 (78.6%) cancers
(Table 1) (p <0.0001).

Our study found that BIRADS 5 had the largest number of

Table 1. Demonstrating lesion distribution with a cutoff at 40 years of age.

Benign Malignant Total
Less than 40 years 74 6 80
40 years and above 10 22 32
Total 84 28 112
Table 2. Proportion of malignant lesions per Bl RADS category.
Al BIRADS 2 and 3 were confirmed benign histologically.
Histology Classification
BIRADS Total % Malignant
Malignant Benign
2 0 73 73 0
3 0 8 8 0
4 10 1 90.9
5 18 2 20 90
Total 28 84 112 25

Table 3. Comparison of ultrasound and histology.

All sonograghically benign masses were proven histologically benign.

Histology Classification
Strain ratio Total
Malignant Benign
Malignant 28 3 31
Benign 0 81 81
Total 28 84 112

4/7
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Figure 4a. Typical examples of malignant lesions (Bl
RADS 4). These lesions were found to be positive on
histopathology.

Figure 4b. Typical example of benign (BI-RADS 2) mass.
All such category masses were found to be benign on
histology.

LEFT BREAST

cancers, while no cancer was seen in the BIRADS 2 and BIRADS
3 categories. Of the 20 BIRADS 5 masses, 18 (90%) were proven
malignant. Of the 11 BIRADS 4, one was found benign and
10/11(90.9%) were proven malignant (Table 2), giving a total
of 28 cancers of the 112 total cases (25%) in the study.

Regarding elastography criteria, as stated above, strain
score and strain ratio cut-offs of 3 and 4.2, respectively,
were used. These cut-offs were generated by receiver
operating characteristics (ROC) curves in retrospect after
histopathology. All 81 cases categorized as benign by BIRADS
were also confirmed benign on histology (Table 3). Three
lesions classified as probably malignant by elastography
were found benign on histology (all had fibrotic changes
due to previous infection). Ultrasound distinction between
malignant and benign lesions using the BI-RADS lexicon and
elastography is summarized in Figures 4a and 4b.

Discussion

Findings from this study have led to strict adherence to
sonographic BIRADS standards for evaluation of all breast
masses referred for ultrasound guided biopsy in our hospital.

Lesions that are benign after thorough sonographic
evaluation and categorized as BIRADS 2 on imaging are not
biopsied while those assessed as BIRADS 3 are recommended
for follow-up in 6 months. All BIRADS 4 and 5 undergo biopsy.
Lesions in BIRADS 4 and 5 that turned out histologically
benign included cases with previous scar and infections that
had healed and showed fibrotic changes on histopathology.

Our 25% rate of cancer amongst breast masses undergoing
biopsy is in keeping with several other studies reported from
other African countries in which benign masses accounted for
68-70% of the cases (16-20). One local study evaluating pattern
of breast diseases in 1172 cases at the Kenyatta national
hospital breast clinic found distribution of pathology at 22%
malignant and 78% benign, which is close to our findings (26).
Our results differ from one study from Rwanda in which the
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malignancy rate was 55% of all breast masses undergoing
biopsy (21). Such a high prevalent rate of malignancy was
attributed to previous absence of diagnostic access in the
area. In terms of frequency, most cancers in our study were
seen in the 40-54-year age group, with the youngest patient
being 28 and the oldest 79 years old. This finding differs
from studies in developed countries where breast cancer
affects older populations, probably due to differences in
demographic age patterns. As a developing country, Kenya
has a life expectancy lower than that in the developed world.
According to the Kenya demographic profile, the 2017 female
life expectancy is 65.5 years. It should be noted that there
were only 8 patients above 55 years old in our study, and 6
of them were diagnosed with cancer. Our study findings also
correlated favorably with those in China with regards to age
distribution (22).

From observations derived from our study, overenthusiastic
utilization of triple test assessment protocol will lead to every
palpable breast mass undergoing invasive cytology or core
biopsy procedure. We believe some of these procedures can
be avoided through imaging undertaken by qualified and
competent radiologists. BI-RADS lexicon-based assessment
has been shown to be highly predictive of the likelihood of
malignant or benign results of breast masses (27-29).

Strict application of BI-RADS criteria would have avoided
invasive procedures in 81 (72.3%) patients in our cohort,
saving the patients from the pain, discomfort, anxiety and
cost of invasive diagnostic tests.

The Kenyan breast mass work-up guidelines require highly
trained and experienced radiologists and technologists, but
such resources may not be widely available. In reality, in the
settings of PRCs, local factors such as available equipment,
personnel expertise and laboratory facilities generally
determine how diagnoses in breast masses are managed.
For this reason, we believe, our report does not replicate the
experience of other imaging centers within the country, the
region or in many PRCs. However, this issue is beyond the
scope of this paper.

https://doi.org/10.7191/jgr.2018.1037
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Various studies have demonstrated that teaching hospitals
generally offer a higher quality care (23,24). One example is
a study published by Shahian et al., conducted in the United
States (23). In this study, teaching hospitals were associated
with advanced technologies and superior clinical capabilities.
The setting of our study was a teaching and referral center,
where we are actively involved in training imagers in a bid
to build capacity in breast imaging. A similar study in Nigeria
within a similar setting also gave high diagnostic accuracy of
ultrasound in women with symptomatic breast pathology (24).
From Uganda, a 2010 study conducted in the largest teaching
and referral hospital showed lower sensitivity and specificity
than ours (25). We attribute this to the fact that the machine
we used for our study was a higher-end model integrating
higher frequency and elastography. We note that there are
scant studies from non-teaching hospitals within our region
on diagnostic accuracy of breast ultrasound. A larger study
within our country and region needs to be conducted to
validate our findings, since ours was only a small, prospective
one.

Our study has some limitations: the total study population
is small; and FNA or biopsies were carried out for all lesions,
regardless of BIRADS-based US assessment, as per the local
guidelines which informed the surgeons’ management
practice of referring all breast masses for biopsy, instead of
for diagnostic evaluation only. Due to this practice, diagnostic
imaging is not utilized as much as it potentially could be.

Conclusion

Most breast masses in our study cohort were benign, with
only 25% histologically proven malignant. Specifically, most
masses in the younger, <40 age group in this study were
benign fibroadenomas. Given these results, we believe

that properly used US evaluation can reduce unnecessary
biopsies, especially in patients under 40 years of age. We
encourage a complete diagnostic US examination for all
patients referred for tissue sampling of breast masses.
However, patients with high risk for breast cancer, especially
strong first-degree family history, can be handled on a case-
by-case basis.

Conflict of interest

The authors report no conflict of interest.

Acknowledgments

The authors sincerely acknowledge the University of Nairobi.
KNH and General Electric (GE) Healthcare for availing the
resources for the study. They are also grateful to the patients
who consented to participate in the study.

References

6/7 September 2018

10.

11.

GLOBOCAN 2012: Estimated cancer incidence, mortality
and prevalence worldwide in 2012 [Internet]. Lyon
(France): International Agency for Research on Cancer;
€2018. Available from: http://globocan.iarc.fr.

Farmer P, Frenk J, Knaul FM, Shulman LN, Alleyne G,
Armstrong L, et al. Expansion of cancer care and control
in countries of low and middle income: a call to action.
Lancet. 2010 Oct 2;376(9747):1186-93.

Kenya Medical Research Institute. Nairobi cancer
registry: Cancer incidence report 2000-2002. Nairobi:
Kenya Medical Research Institute; 2006 Oct. Available
from: https://www.healthresearchweb.org/files/
CancerlncidenceReportKEMRI.pdf.

Kenya Cancer Statistics & National Strategies [Internet].
Kenyan Network of Cancer Organizations. Available
from: https://www.kenyacancernetwork.wordpress.com/
kenya-cancer-facts.

Sawe RT, Kerper M, Badve S, Li J, Sandoval-Cooper M,
Xie J, et al. Aggressive breast cancer in western Kenya
has early onset, high proliferation, and immune cell
infiltration. BMC Cancer. 2016 Dec;16(1):204.

Cancer Incidence in Five Continents, Vol. XI [Electronic
version]. Lyon: International Agency for Research on
Cancer. Available from: http://ci5.iarc.fr.

Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman
D. Global cancer statistics. CA Cancer J Clin. 2011
Mar;61(2):69-90.

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin
DM. GLOBOCAN 2008 v1. 2, Cancer Incidence and
Mortality Worldwide: IARC CancerBase No. 10 [Internet].
Lyon (France): International Agency for Research on
Cancer; c2010.

Danaei G, Vander Hoorn S, Lopez AD, Murray CJ, Ezzati
M, Comparative Risk Assessment collaborating group
(Cancers). Causes of cancer in the world: comparative risk
assessment of nine behavioural and environmental risk
factors. Lancet. 2005 Nov 19;366(9499):1784-93.

U.S. breast cancer statistics [Internet]. Ardmore
(PA): Breastcancer.org; c2018. Available from: www.
breastcancer.org/symptoms/understand_bc/statistics.

Ministry of Public Health and Sanitation and Ministry of
Medical Services. National guidelines for prevention and
management of cervical, breast and prostate cancers.
Nairobi: Ministry of Public Health; 2012 Jan. Available
from: https://www.k4health.org/toolkits/kenya-health/
national-guidelines-prevention-and-management-
cervical-breast-and-prostate.

https://doi.org/10.7191/jgr.2018.1037



Aywak, Mutala, Ndaiga, Onyambu and Raza (2018)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

7/7

Korir A, Okerosi N, Ronoh V, Mutuma G, Parkin M.
Incidence of cancer in Nairobi, Kenya (2004-2008). Int J
Cancer. 2015 Nov 1;137(9):2053-9.

Brinton LA, Figueroa JD, Awuah B, Yarney J, Wiafe S,
Wood SN, Ansong D, Nyarko K, Wiafe-Addai B, Clegg-
Lamptey JN. Breast cancer in Sub-Saharan Africa:
opportunities for prevention. Breast Cancer Res Treat.
2014 Apr 1;144(3):467-78.

Karami F, Mehdipour P. A comprehensive focus on global
spectrum of BRCA1 and BRCA2 mutations in breast
cancer. BioMed Res Int. 2013;2013.

Ahmed |, Nazir R, Chaudhary MY, Kundi S. Triple
assessment of breast lump. Journal of the College
of Physicians and Surgeons--Pakistan: JCPSP. 2007
Sep;17(9):535-8.

American College of Radiology. ACR BI-RADS:
ultrasound, 1st ed. In: Breast imaging reporting and data
system: BI-RADS atlas, 4th ed. Reston (VA): American
College of Radiology; 2003.

Adesunkanmi AR, Lawal OO, Adelusola KA, Durosimi MA.

The severity, outcome and challenges of breast cancer in
Nigeria. Breast. 2006 Jun 1;15(3):399-409.

Okello J, Kisembo H, Bugeza S, Galukande M. Breast
cancer detection using sonography in women with
mammographically dense breasts. BMC Med Imaging.
2014 Dec;14(1):41.

Rayne S, Lince-Deroche N, Hendrickson C, Shearer

K, Moyo F, Michelow P, Rubin G, Benn C, Firnhaber C.
Characterizing breast conditions at an open-access
breast clinic in South Africa: a model that is more than
cancer care for a resource-limited setting. BMC Health
Serv Res. 2017 Dec;17(1):63.

Olu-Eddo AN, Ugiagbe EE. Benign breast lesions in an
African population: A 25-year histopathological review
of 1864 cases. Niger Med J. 2011 Oct;52(4):211.

Pace LE, Dusengimana JM, Hategekimana V, Habineza H,
Bigirimana JB, Tapela N, Mutumbira C, Mpanumusingo
E, Brock JE, Meserve E, Uwumugambi A. Benign and
malignant breast disease at Rwanda's first public cancer
referral center. Oncologist. 2016 May 1;21(5):571-5.

Chen C, Sun S, Yuan JP, Wang YH, Cao TZ, Zheng HM,
Jiang XQ, Gong YP, Tu Y, Yao F, Hu MB. Characteristics
of breast cancer in Central China, literature review and
comparison with USA. Breast. 2016 Dec 31;30:208-13.

Shahian DM, Nordberg P, Meyer GS, Blanchfield BB,
Mort EA, Torchiana DF, Normand SL. Contemporary

September 2018

24,

25.

26.

27.

28.

29.

performance of US teaching and nonteaching hospitals.
Acad Med. 2012 Jun 1;87(6):701-8.

Irurhe NK, Adekola OO, Awosanya GO, Adeyomoye AO,
Olowoyeye OA, Awolola NA, Olajide TO. The accuracy of
ultrasonography in the diagnosis of breast pathology in
symptomatic women. Nig Q J Hosp Med. 2012;22(4):236-
9.

Gonzaga MA. How accurate is ultrasound in evaluating
palpable breast masses?. Pan Afr Med J. 2010;7(1).

Otieno ES, Kimende SK, Micheni J. The pattern of breast
diseases at Kenyatta National Hospital. Annals of African
surgery. 2008;2(1).

Raza S, Chikarmane SA, Neilsen SS, Zorn LM, Birdwell

RL. BI-RADS 3, 4, and 5 lesions: value of US in
management—follow-up and outcome. Radiology. 2008
Sep;248(3):773-81.

Graf O, Helbich TH, Fuchsjaeger MH, Hopf G, Morgun
M, Graf C, Mallek R, Sickles EA. Follow-up of palpable
circumscribed noncalcified solid breast masses at
mammography and US: can biopsy be averted?.
Radiology. 2004 Dec;233(3):850-6.

Mainiero MB, Goldkamp A, Lazarus E, Livingston

L, Koelliker SL, Schepps B, Mayo-Smith WW.
Characterization of breast masses with sonography: can
biopsy of some solid masses be deferred?. J Ultrasound
Med. 2005 Feb;24(2):161-7.

https://doi.org/10.7191/jgr.2018.1037



