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Abstract

Introduction

Due to its rarity, there is limited information regarding breast hydatid disease, mostly
derived from case reports. This study aims to review the clinical presentation and
management of the disease systematically.

Methods

The PubMed/Medline and Google Scholar were searched with the following keywords:
(Breast OR Breasts OR "mammary gland" AND hydatid OR hydatidosis OR
echinococcus OR echinococcal OR echinococcosis OR "E. granulosus"). Only English-
language studies published in legitimate journals were included. Additional inclusion
criteria involved a confirmed diagnosis of breast hydatid cyst, details on presentation,
cyst characteristics, and management.

Results

Most cases were reported in India (32.6%) and Turkey (25.6%). The mean age of the
patients was 40.88 + 15.7 years, and all 43 patients were female. Most (69.8%) were
asymptomatic, while 25.6% reported pain and 2.3% reported dry skin. Surgery with
albendazole was the treatment of choice in 51.2% of the cases, followed by surgery
alone in 39.5%. Most cases (65.1%) recovered without complications, whereas one did
not and was under follow-up. The recovery status was not mentioned in 14 cases
(32.6%).

Conclusion

Breast hydatid cyst is an extremely rare finding that can be asymptomatic in most
instances. Surgery combined with albendazole may be the most successful treatment
approach.
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1. Introduction

Echinococcosis is a zoonotic, parasitic infection caused by the
larvae of Echinococcus granulosus [1]. The parasite is a
tapeworm with an approximate length of 2 to 7 mm [2]. While
the disease can occur anywhere, it is considered endemic in
several regions, including the Middle East, the Mediterranean,
South Africa, America, and Australia [3,4]. The parasite's
definitive hosts are wild and domestic canids. Humans can
become accidentally infected by direct contact with hosts or by
ingesting food contaminated with the parasite's eggs. Upon
ingestion, larvae hatch and form cysts that gradually enlarge,
triggering a granulomatous reaction [2]. These cysts are known
as hydatid cysts (HCs) and may not cause symptoms unless they
rupture or pressure nearby structures [5]. Due to its life cycle
and close relation to animals, it is important to consider contact
with animals as a risk factor during history-taking [4]. This is
why people living in rural areas are at a higher risk of being
infected by this disease [6]. The liver is the most frequently
affected organ, accounting for 55-70% of cases, while the lungs
rank as the second most common site (18-35%). Breast HC is
exceedingly rare, reported in less than 1% of all HC cases [7]. It
usually presents as an enlarging breast mass that has neither pain
nor any involvement of the regional lymph node [8]. Due to its
rarity, the literature has limited information regarding breast
HCs. Therefore, this study aims to review the clinical
presentation and management of breast HCs systematically.

2. Methods
2.1. Study Protocols

This study was per the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guideline.

2.2. Data sources and search strategy

The PubMed/Medline and Google Scholar were searched with
the following keywords: (Breast OR Breasts OR "mammary
gland" AND hydatid OR hydatidosis OR echinococcus OR
echinococcal OR echinococcosis OR "E. granulosus").

2.3. Eligibility Criteria

Only English-language studies published in legitimate journals
[9] were included. Additional inclusion criteria involved a
confirmed diagnosis of breast HC, details on presentation, cyst
characteristics, and management. Two authors performed the
screening to select studies that met the eligibility criteria, and a
third author blindly rechecked their work.

2.4. Data items

Data such as first author name, study design, country and year
of publication, sample size, patient demography, characteristics
of masses, presentation, management, and outcome were
extracted from the included studies.

2.5. Data analysis and synthesis

The data were collected in a Microsoft Excel sheet (2019) and
descriptively analyzed by Statistical Package for Social Sciences

(SPSS) 26.0 software. The data were presented in frequency,
percentage, mean, and standard deviation.

3. Results
3.1. Study Selection

In total, 144 articles were identified in the systematic research.
Then, 47 abstract-only and four non-English studies were
excluded before further screening. This left 93 articles for
further screening, resulting in the removal of 33 studies due to
irrelevancy. Within the 60 remaining articles, six were removed
since they were incompatible with the inclusion criteria, leaving
only 54 studies to be assessed for eligibility. Out of the 54
studies evaluated, 11 were removed due to publishing in
predatory journals (Figure 1). Finally, 43 studies were included
[8,10-51]. The raw data of each study can be found in Table 1.
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Figure 1. Study selection PRISMA flow chart.
3.2. Main findings

Most cases were reported in India (32.6%) and Turkey (25.6%).
The mean age of the patients was 40.88 + 15.7 years, and all 43
patients were female. Only six patients (14%) reported a history
of animal contact, and all cases with known residency (18.6%)
lived in rural areas. Out of the 51 masses found, 30 (58.8%) of
them were on the left side, 19 (37.2%) on the right, and 2 (4%)
were extramammary. The mean size of the breast masses was
4.95 £2.91 cm. Most cases (69.8%) were asymptomatic, while
25.6% reported pain and 2.3% reported dry skin. Among the 10
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Table 1. The raw data of each study.

Author (reference)

El Moussaoui et al [8]

Kumar et al [10]
Al Sharei et al [11]
Cancelo et al [12]

Tadele et al [13]

Moazeni-Bistgani [14]

Alamer et al [15]
Acar et al [16]

Mesfin et al [17]
Vegaetal [18]

Uncu et al [19]

Samsami et al [20]

Gul et al [21]
Karatas et al [22]

Abu-Mandeel et al [23]

Dubbhashi et al [24]

Shekh et al [25]

Parvej et al [26]
Elverici et al [27]

Sarkar et al [28]

Type of
Study

Case report

Case report
Case report
Case report

Case report

Case report

Case report

Case report
Case report
Case report

Case report

Case report

Case report
Case report

Case report

Case report

Case report

Case report
Case report

Case report

Country

Morocco
India
Jordan
Spain

Ethiopia

Iran

Saudi Arabia
Turkey

Ethiopia
Spain

Turkey

Iran

Pakistan
Turkey

Jordan
India
Syria
India

Turkey

India

Year

2020

2015

2023

2012

2022

2016

2013
2003

2023

1993

2007

2021

2019

2013

2023

2023

2020

2015

2013

2015

N.
Patients

59

31

38

70

18

61

66
37

28

74

31

31

25

34

38

21

23

65

50

58

Animal
Contact

N/A

No

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Residency

N/A
N/A
N/A
N/A

Rural

N/A

N/A
N/A

N/A
N/A

N/A

Rural

N/A
Rural

N/A

N/A

Rural

N/A
N/A

Rural

Gender

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

N.
Masses

Side of Mass

1 Right
1 Left
Right

Left
Left
Left

1 Right
1 Left
Left
Right

Left
Right
Right

1 Left

1 Extramammary
Right
Left

Left

Right

Left

Left
Left

Right

Presentation

Symptomatic
Asymptomatic
Symptomatic
Asymptomatic

Asymptomatic

Symptomatic

Symptomatic

Symptomatic
Symptomatic
N/A

Asymptomatic

Asymptomatic

Asymptomatic
Asymptomatic

Asymptomatic

Asymptomatic

Asymptomatic

Asymptomatic
Asymptomatic

Asymptomatic

Symptoms

Pain
N/A
Dry skin
N/A

N/A

Pain

Pain
Pain

Pain &
Weight loss

N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A
N/A

N/A

Hydatid
serology

N/A

N/A
N/A
N/A

N/A

Positive

N/A

Positive
N/A
N/A

N/A

Negative

N/A
N/A

N/A

N/A

N/A

N/A
N/A

Positive

Treatment

Surgery with
Albendazole
Surgery alone

Surgery with
Albendazole

Observation
Surgery with
Albendazole

Surgery alone

Surgery alone
Surgery alone

Surgery with
Albendazole

Surgery alone

Surgery with
Albendazole

Surgery with
Albendazole

Surgery with
Albendazole

Albendazole

Surgery with
Albendazole

Surgery with
Albendazole

Surgery with
Albendazole

Surgery with
Albendazole

N/A

Surgery with
Albendazole

48

Outcome

Recovery
N/A
Recovery
No recovery

Recovery

Recovery

N/A
Recovery

N/A
N/A

Recovery

Recovery

Recovery
Recovery

Recovery

Recovery

N/A

Recovery
N/A

Recovery
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Alareqi et al [29]
Koc et al [30]
Ines et al [31]

Onder et al [32]

Ansari et al [33]

Jha et al [34]
Sah et al [35]

Geramizadeh et al [36]

Dogan et al [37]

Kamali et al [38]
Assefa et al [39]

Gupta et al [40]

Sharma et al [41]
Arikan et al [42]

Tutar et al [43]

Sheikh et al [44]
Sharma et al [45]

Uysal et al [46]
Maraclan et al [47]

Gupta et al [48]

Bekele et al [49]
Munshi et al [50]

Napgal et al [51]

Case report
Case report

Case report

Case report

Case report

Case report

Case report

Case report

Case report

Case report

Case report
Case report

Case report

Case report
Case report

Case report

Case report
Case report
Case report

Case report

Case report
Case report

Case report

Yemen
Turkey

Tunisia

Turkey

India

India

Nepal

Iran

Turkey

India

Ethiopia
India

India
Turkey

Turkey

India

India
Turkey
Turkey

India

Ethiopia

India

India

2021
2017
2022

2011

2014

2014
2000

2011

2005

2012
2022

1994

1997
2004

2006

2017
2019

2007

2015

2014

2016

2017

2006

23
59
50

62

30

28
33

35

56

42
28

27

26
42

48

45
35

32

31

70

45

35

N/A
N/A
N/A

N/A

N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

Rural

N/A

N/A

Rural
N/A

Rural

N/A

N/A
N/A

N/A

N/A
N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

Female
Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Female

Left
Left
Left

Left

Right

Right
Left

Left

Left

Left
Left

Left

Left
Right

Left

Right
Right
1 Right
1 Extramammary

Left

Right

Left
Left

Right

Asymptomatic
Symptomatic

Asymptomatic

Asymptomatic

Symptomatic

Symptomatic

Asymptomatic

Asymptomatic

Asymptomatic

Symptomatic

Asymptomatic
Asymptomatic

Asymptomatic

Asymptomatic
Asymptomatic

Symptomatic

Asymptomatic
Symptomatic
Asymptomatic

Asymptomatic

Asymptomatic
Asymptomatic

Asymptomatic

N/A
Pain

N/A

N/A

Pain

Pain

N/A

N/A

N/A

Pain

N/A

N/A

N/A
N/A

N/A

Pain

N/A

Pain

N/A

N/A

N/A

N/A

N/A

N/A
N/A

Negative

Negative

N/A

Positive

N/A

N/A

N/A

Positive

N/A
N/A

N/A
N/A

N/A

N/A
N/A

N/A
Positive

N/A

N/A
N/A

Positive

Albendazole
Surgery alone
Surgery alone

Surgery with
Albendazole

Surgery with
Albendazole

Surgery alone
Surgery alone

Surgery with
Albendazole

Surgery with
Albendazole

Surgery alone
Surgery alone

Surgery with
Albendazole

Surgery alone
Surgery alone

Surgery with
Albendazole

Surgery alone

Surgery alone

Surgery with
Albendazole
Surgery alone

Surgery with
Albendazole

Surgery with
Albendazole

Surgery alone

Surgery with
Albendazole

Recovery
N/A

Recovery

Recovery

N/A

Recovery

Recovery

Recovery

Recovery

Recovery
N/A

Recovery

N/A
N/A

N/A

Recovery
N/A

Recovery
Recovery

Recovery

Recovery
Recovery

N/A

N/A; non-available
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cases (23.3%) with serology tests, it was positive in seven cases
(16.3%). Surgery with albendazole was the treatment of choice
in 51.2% of the cases, followed by surgery alone in 39.5%. Most
cases (65.1%) recovered without complications, whereas one
did not and was under follow-up. The recovery status was not
mentioned in 14 cases (32.6%) (Table 2).

Table 2. The baseline characteristics of the study

Variables Frequency/Percentage
Mean Age (Years) 40.88 £15.7
Sex
Male 0 (0.0%)
Female 43 (100%)
Country of study
India 14 (32.6%)
Turkey 11 (25.6%)
Ethiopia 4(9.3%)
Iran 3 (7.0%)
Spain 2 (4.6%)
Jordan 2 (4.6%)
Morocco 1(2.3%)
Others 6 (14.0%)
Contact with animal
Yes 6 (14.0%)
No 3 (7.0%)
Not Mentioned 34 (79.0%)
Residency
Rural 8 (18.6%)
Urban 0 (0.0%)

Not mentioned 35 (81.4%)

Side of masses

Left side 30 (58.8%)
Right side 19 (37.2%)
Extramammary 2 (4.0%)
Average size of masses 4.95+2091 cm
Presentation
Symptomatic 12 (27.9%)
Pain 11 (25.6%)
Dry skin 1(2.3%)
Asymptomatic 30 (69.8%)
Not mentioned 1(2.3%)

Cyst rupture during presentation in
symptomatic cases

0 (0%)
Yes 0
No 12 (100%)
Hydatid serology test
Positive 7 (16.3%)
Negative 3 (7.0%)
Not mentioned 33 (76.7%)
Treatment
Surgery 17 (39.5%)
Surgery with Albendazole 22 (51.2%)
Albendazole 2 (4.7%)
Observation 1(2.3%)
Not Mentioned 1(2.3%)
Outcome
PatlenF regovered with no 28 (65.1%)
complication 1(2.3%)
Patient did not recover 14 (3'2 6“;/)
Not Mentioned S

4. Discussion

This review documented most cases in India (32.6%), followed
by Turkey (25.6%). This can be attributed to livestock breeding
being more common in these regions [52]. Among the 43
patients in this study, only nine had their animal contact status
determined, of which seven had a positive history of animal
contact. Mutafchiyski et al. reported that the average age of
patients with breast HCs was 40.5 years, whereas Tavakoli et al.
found a mean age of 32 years [53,54]. The mean age of the cases
in this study was 40.88 years, which closely aligns with that
reported by Mutafchiyski et al. Given animals' critical role in the
disease's etiology, much attention is placed on the patient's
residency. Moreover, due to poor sanitation and inadequate
water drainage, most reported cases originate from rural areas or
regions with lower socioeconomic status [55]. In the present
study, only eight cases had their place of residency determined,
all from rural areas.

The HC occurs in 1-200 per 100,000 individuals [56]. In
addition to its rarity, the parasite typically forms fluid-filled
cysts, most commonly in the liver, followed by the lung, and
occasionally in the brain. An isolated breast HC is exceptionally
rare, accounting for only 0.27% of the already limited HC cases
[11]. About 51 masses were found among the 43 patients
included in this study. Six patients (13.9%) had two cysts, and
one (2.3%) presented with three different cysts. The cyst
typically goes unnoticed unless it ruptures or compresses
adjacent structures [5]. In the current study, 30 patients (69.8%)
were asymptomatic, 12 (27.9%) were symptomatic, and the
presentation status of one patient (2.3%) was undetermined. The
mass can mimic breast cancer, as it is generally hard and painless
[11]. If present, rapidly developing symptoms are more
indicative of cyst rupture than growth [5]. Out of the 12
symptomatic patients in this study, pain was the most common
symptom in 11 patients (25.6%). The cyst (s) was not ruptured
in any symptomatic cases.

In the breast, the cyst can mimic phyllode tumors,
fibroadenomas, abscesses, or even carcinomas, posing
challenges for preoperative diagnosis. Therefore, the majority of
breast HC cases necessitate postoperative diagnosis, relying on
histopathological confirmation [11]. Ultrasound serves as the
gold standard imaging modality for diagnosing HCs due to its
ease of use, noninvasiveness, and affordability. Additionally, it
offers precise information regarding the cyst's location,
condition, and size [57]. Mutafchiyski et al. reported that the
average size of a breast HC is 5.5 cm, which is 2 cm larger than
the average size reported by Tavakoli et al. [53,54]. In this
systematic review, the average cyst size was 4.95 + 2.91 cm,
closely resembling the average size reported by Mutafchiyski et
al.

While not commonly employed due to its high rate of false
negatives and costliness, serological testing for the hydatid
antigen is another diagnostic tool for identifying the disease
[11]. In this study, only 10 out of 43 patients conducted the test.
Among them, nine patients (64.3%) tested positive for the
serological test, while five (35.7%) tested negative. Generally,
the treatment of HCs depends on several factors, such as the size
of the cyst, its location, and the degree of complications [54].
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Treatment approaches can either be surgical, aspiration,
chemotherapy, or simply watch and wait [11]. Antiparasitic
agents such as albendazole can be given before or after surgery
to prevent relapse. They can also be prescribed as an alternative
for cases where multiple HCs are present [57]. Among reviewed
studies, surgery alone was performed for 17 (39.5%) patients,
and surgery combined with albendazole was the treatment in 22
(51.2%) patients. Two cases (4.7%) received only albendazole,
and one case (2.3%) was under observation only. In total, 28
patients (65.1%) recovered with no complications. One patient
(2.3%), who was under observation, did not recover. The
recovery status was unknown for 14 patients (32.6%). This
study was constrained by the descriptive nature of the included
studies (case reports), which might introduce bias and lack
comprehensive insights. Missing data in the included studies
could also affect the reliability of the findings.

5. Conclusion

Breast HC is an extremely rare finding that can be asymptomatic
in most instances. Surgery combined with albendazole may be
the most successful treatment approach.
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