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Abstract

Introduction: Although the liver and lung are the most frequently affected organs in cystic echinococcosis, the cysts may develop in
any viscera and tissues. Breast is a rare primary localization with few cases described in the literature. We present an updated and sys-
tematic review and discuss the possible mechanisms of spreading, diagnostic and treatment options.

Materials and methods: We performed a literature search in PUBMED using the key words ‘hydatid disease’, ‘cystic echinococcosis’
and ‘breast echinococcosis’ without time limitation. Only studies reporting breast cystic echinococcosis were included.

Results: Overall, 121 cases with cystic echinococcosis and 2 with alveolar echinococcosis were reported. A total of 52 cases were in-
cluded in the analysis. The mean size of cysts was 5.5 cm (range 1.7-12). The most common clinical presentation was painless lump pre-
sented from 4 months to 19 years before the final diagnosis. Most cases had isolated breast CE, few cases had synchronous localizations
— femoral, thigh and lung, and previous liver CE. Most were active CL and CE1-2 cysts (72%). Ultrasound was used in 83%, followed by
mammography (35%). Fine needle aspiration was reported in 27 cases with positive finding in 59%.

Conclusions: In cases with cystic breast lesions from endemic regions we recommend the US as a gold standard. CT and MRT are
more accurate but expensive tools without the potential to change the surgical tactic. In contrast to the other localizations of CE, com-
plete excision of the cysts is the best diagnostic and treatment approach.
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INTRODUCTION

Cystic echinococcosis (CE) is a zoonotic disease with high
prevalence in South-Eastern Europe, the Middle East,
South Africa, South America and Australia. Although the
liver (70%) and lung (20-30%) are the most common pri-
mary sites, the cysts may develop in all viscera and tissues
(8-10%).!3 Recently, there have been reports from Turkey
of unusual locations in 22%, based on 10-year experience.*
Breast is an extremely rare primary site and the most fre-
quently cited rate in the literature is 0.27%.° However, we
believe this rate to be incorrect because most authors me-
chanically cited the study of Abi et al., based on 40 cases
with rare localizations, published in 1989.% The aim of the
present work was to perform an updated and systematic
review of the published literature reporting breast CE and
to discuss the possible diagnostic and treatment dilemmas.

MATERIALS AND METHODS

Literature search in PUBMED and Google using the key
words ‘hydatid disease;, ‘cystic echinococcosis, and ‘breast
echinococcosis, without time limitation was performed.
Only studies reporting breast CE were included. The fol-
lowing variables were analysed: distribution by continents
and country of origin, age, gender, type and duration of the
complaints, size and stage of the cysts, synchronous local-
izations and diagnostic modalities used.

RESULTS

Using all key words, we identified a total of 2646 papers
written between 1948 and 2018. Using only ‘breast echino-
coccosis’ as a key word, we found a total of 127 papers. Of
the latter, 40 were excluded because of reporting different
other localizations, and 87 were considered eligible. The
analysis included a total of 53 full text papers, whereas 34
full texts papers were not available, but the cases were in-
cluded in the total count. The PRISMA flow chart is shown
in Fig. 1.

Opverall, 121 cases with CE and 2 with alveolar echino-
coccosis were reported in the literature up to October 2018.
The distribution of the cases by continents and countries is
given in Figs 2, 3.

There was available information for demography, clinical
presentation and diagnostic work-up for 52 cases and they
were included in the analysis. All cases but one® concerned
women. The mean age was 40.5 years (range 18-70 yrs). The
size of the cysts was 5.5 cm (range 1.7-12 cm). In the vast
majority of the cases there was only one cyst, whereas mul-
tiple cysts were found in two cases.”® The most common
clinical presentation was slowly growing painless lump. Ab-
scess was initial presentation in 2 cases.>!? The lump was
presented from 4 months to 19 years before the referral to a

specialist. Most cases had isolated breast CE and only in few
cases synchronous localizations were presented as follows —
femoral (n=1), thigh and lung CE (n=1)'2, liver (n=2)!>14,
lung!®, pancreas?, spleen'® in two cases with previous liver!®
and lung CEY. Ultrasound (US) was the most frequently
used diagnostic modality, whereas computed tomography
(CT) and magnetic resonance tomography (MRT) were
used in few cases (Fig. 4). Mammography was used in 35%
of the cases and has been gradually replaced by US in the
last two decades. Fine needle aspiration (FNA) with cyto-
logic examination was positive (scattered hooklets, scolices
and laminated membrane) in 59% of the cases (16/27). Ex-
cision biopsy was reported in only two cases. In one case
elevated CA 19-9 level was noted.!8

The cysts were classified according to WHO classifica-
tion!*? based on the statement of authors and the available
US images or gross specimens (n=50). Most of them were
active CL and CE1-2 cysts (72%), 14% were transitional,
whereas 14% were inactive. (Fig. 5).

One case refused operation and was followed-up for two
years without progression of the cyst.?! There was no suf-
ficient and consistent information regarding the treatment
with albendazole - most cases were not treated, some au-
thors reported a 4-week postoperative course, whereas few
reported preoperative course. Only few papers reported
follow-up studies - there were no recurrences after a mean
follow-up of 38 months (3-60).%10-12.16.22-28

Additionally, two cases with alveolar echinococcosis
were reported in the literature (from Bulgaria and Tur-
key).29’30

DISCUSSION

According to World Health Organization (WHO) the term
Cystic Echinococcosis (CE) designates the disease caused
by E. granulosus. Unfortunately, the terms ‘hydatid disease’
and ‘hydatid cysts’ are still commonly misused in the liter-
ature.’!

Bulgaria is a classical endemic region with prevalence
2.37/100 000 and steady increase in incidence from 2.0 to
3.1/100 000 for males and from 2.0 to 3.4/100 000 among
women over a span of 45 years (1950-1995). Within the
same period, 12343 operated cases were recorded, whereas
556 newly diagnosed cases was registered in 1995. Only two
cases with cystic and alveolar breast echinococcosis were
reported (0.016%).2%-32

The most commonly cited frequency of breast CE is
0.27% of all cases. In fact, we found only 121 cases for the
search period. In a series with 661 cases Akcam et al. report-
ed unusual localizations in 20% with breast CE in 0.15%
(n=1).% Depending on the developmental stage, the cysts
may mimic simple cysts, fibroadenoma, phylloides tumor,
inflammatory cancer, mastitis, abscess or rare mammary
abnormalities, which should be included in the differential
diagnosis.>10-21:34
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Figure 1. PRISMA 2009 Flow Diagram.
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Figure 2. Distribution of cases by continent (n = 121).
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Figure 3. Distribution of cases by country.
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Figure 4. Distribution of the diagnostic modalities (% of 52 patients).
(MG: mammography, US: ultrasound, CT: computed tomography, MRT: magnetic resonance tomography, FNA: fine needle aspiration,
EB: excision biopsy).
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Figure 5. Distribution of cysts according to World Health Organization classification (n=50).

In humans, oncospheres released in the bowel penetrate
through the intestinal mucosa and enter into the portal ve-
nous system. Due to its location, the liver is the most af-
fected organ (70%). In 20-30% of the cases, oncospheres
enter systemic blood stream and initially reach the lung,
but in fact all tissues could be affected (10%). Another pos-
sible way to reach the lung is to enter the lymphatics of the
bowel and through the thoracic duct they pass into the su-
perior vena cava. A report from Turkey described an inter-
esting case with extrapleural parasternal dissemination of
liver CE in line with the right internal thoracic artery and
intercostal vessels.* In our view, another possible way for
breast involvement is through the lymphatic pathways be-
tween liver and breast (Gerota’s pathway), similarly to the
liver metastasizing of the breast cancer. Only one case in
the present series, however, had previous liver CE and an-
other one had previous lung CE. This finding is in contrast
to Akcam et al. who reported synchronous liver CE in 24%,
lung CE in 5% and both localizations in 1.5% of all cases
with unusual CE.** Thus, the passing of the systemic blood
stream through bowel lymphatics seems to be the most
probable route for dissemination.

Mammography is a widely accepted screening tool for
breast diseases, despite the fact that it has low specificity.
The most common finding in mammography is a ring-
shaped dense lesion.® The recent consensus statement
published by WHO Informal Working Group on Echino-
coccosis (WHO-IWGE) recommended US examination
as a very useful screening tool, especially for CE with sen-
sitivity and specificity of 93-98% and 88-90% in endemic
areas, respectively.!®20 It is considered a gold standard be-
cause it is safe and fast bedside procedure which provides
an exact description of the developmental stage of CE and
reliable comparison of the results. FNA with cytologic ex-
amination could reveal scattered hooklets, scolices and

laminated membranes.!”3%43> However, it is non-specific
(52% in the present series) and carries a risk for dissemina-
tion and serious allergic reactions. Computed tomography
usually reveals well-defined uni- or multilocular cyst with
hypodense fluid and peripheral enhancement, whereas on
magnetic resonance breast CE appears as hypointense mass
with peripheral isointense capsula on T1-weighted and hy-
perintense with solid hypointense capsula on T2-weight-
ed images.!6363744 Both modalities allow for more precise
imaging of the lesions, but actually they are expensive and
more importantly, the finding could not change the surgi-
cal tactic,5-16:36:37,44-46

In general, the management of CE depends on local-
ization and type of the cysts. For example, inactive (type
CE 4 and CE 5) and uncomplicated liver cysts require no
treatment. Besides, the total pericystectomy is not always
feasible in liver echinococcosis because of the complex liver
anatomy. Due to accessibility and relatively simple anatomy
of the breast, along with the need for exact differential di-
agnosis, all suspected cysts in endemic regions are indicat-
ed for surgery and the total pericystectomy should be the
gold standard. We strongly consider excision biopsy to be
the most appropriate diagnostic and therapeutic approach.
There was no consistent information in the literature re-
garding the postoperative treatment with albendazole. In
our opinion, in cases with isolated breast CE it is not nec-
essary.

An important limitation of the present study is the lack
of search of databases other than PUBMED.

CONCLUSION

The most probable way for an isolated breast involvement
is the passing of the systemic blood stream through bowel
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lymphatics. The lymphatics between liver and breast (Gero-
ta’s pathway) represents an unique route for dissemination.
In cases with cystic breast lesions from endemic regions we
recommend the US as a gold standard. FNA yield frequent-
ly equivocal results and carries a risk for dissemination, CT
and MRT are more accurate, but expensive tools without
the potential to change the surgical tactic. In contrast to the
other localizations of CE, the complete excision of the cysts
is the best diagnostic and treatment approach and should
be the gold standard. In case with isolated breast CE post-
operative treatment is not necessary.
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AGCTpakT

BBeaeHue: XoTa npy KMCTO3HOM 9XMHOKOKKO3€ Yallle BCEro IIOPaKaloTCsA Ie4eHb M JIETKMe, KMCThI MOTYT Pa3sBMBATLCA BO BCEX
BHYTPEHHMX OpraHax M TKaHAX. Ipyb AB/IAeTCA penKoil HepBIYHON JOKaIM3aleli, o IIOBOAY KOTOPOJ B IMTepaType cooOIaeTcs
JIMIIb O HECKOJIBKMX CIy4asx. Mbl IpecTaB/seM OOHOBIEHHBI M CHCTEMATUYeCKUIT 0630 U 00Cy»/aeM BO3MO>KHbBIE MEXaHI3MBbI
PacrpoCTpaHeHN, AMATHOCTIYECKIUE U TeparleBTIYecKe BapMaHThI.

Matepuanbl u MeTofbl: Me nposenu nouck B 6ase fanubix PUBMED 1o K/1i04eBbIM CTOBaM «BOMSIHKa», «KKMCTO3HBII 9XMHOKOK-
KO3» I «9XIHOKOKKO3 MOJIOYHOII >Ke/le3bl» 6e3 KaKUX-/I1M60 OrpaHIueH il 0 BpeMeHN. BbII BK/IIOUeHbI TOTIBKO CIydan, COObIIao-
1i1e 0 MyKOBUCLIMJO3E.

Pesynbratbl: Beero 6bi10 3apernctpupoBaHo 121 crydaii MyKoBUCIMZO3a. Beero B aHamms 6bU10 BKI04YeHO 52 cinydast. CpegHuii
pasMep KUCT cOCTaBsAN 5,5 cM (amamason 1,7-12). Hambornee pacripocTpaHEHHOIM KIMHMYECKON KapTUHOI Obita 6e360/e3HeHHas
OIIyXOJIb, OSIBUBLIAACSA B IIEPHOT OT 4 MecsleB [0 19 eT mepes ycTaHOB/IeHMeM OKOHYATe/IbHOTO [1arHo3a. B 60/bIIMHCTBE ClTydaeB
MIMeJT MeCTO M30JIMPOBAHHBII KICTO3HBI 9XMHOKOKKO3 (KO) MO/IOYHOII >Ke/le3bl, B HECKONIbKUX CIy4asx ObUIM CMHXPOHHbIE JIOKA-
nusauun - Gexpa, 6empa 1 IETKOro, a TAKXKe paHee CyIeCTBOBABIINIT pak medeHn. Hanbonee axrusubiMu 6bumn kuctsl CL 1 CE1-2
(72%). Y3/ 6b110 nctonb3oBaHo B 83%, a sareM mammorpadust (35%). ToHKoUronbHas acCIMpaLiOHHast 610IICH s ObLIa 3aperncTpu-
poBaHa B 27 CIyYasAx C IOTOXUTEIbHBIMU pesynbraraMu B 59%.

BbIBOAbI: B cnyyasx ¢ KUCTO3HBIMM MOPAKEHMAMM MOJIOYHOI JKeIe3bl U3 S9HJAEMUYHBIX PAallOHOB MBI PEKOMEHJyeM IpUMeHeHMe
M060r0 METOAA YIATHOCTUKY, KpoMe Mammorpaduy u / wm ynbrpassyka. KT u MPT apnsAtorcs 60/ee TOYHBIMI, HO JOPOTOCTOSA-
MY MeTOfiaM 6e3 BO3MO>KHOCTY M3MEeHEHVA XMPYPridecKoli IPaKTUKI. B ormrdne ot gpyrux Mect nokanmsarmyu K9, roranbHoe
yHazenyue KUCT ABJAETCA TyYIIMM JMATHOCTUYECKIM 1 TeparieBTIYeCKMM HOAXOIOM.

KnioueBble cnoBa

KucTo3HbIi 9XMHOKOKKO3, BOJAHKA, MO/IOYHAA JKene3a
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