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Introduction
Parasitism means a temporary or permanent reciprocal association
between two species, where one species depends upon another for its
existence. The most important parasitic diseases involving the
genitourinary system in humans are helminthic, where schistosomiasis
is the commonest followed by hydatid disease (HD) and filariasis [1].
HD is a parasitic infestation, caused by tape worms of the genus
Echinococcus, that usually involves the liver and lungs, although no
organ is spared [2,3]. The varied presentations and complications of
HD present routine surgical problems in endemic areas, although HD
of the urinary tract is uncommon, comprising 2–4% of all cases [3].
This article reviews the epidemiology, etiopathogenesis, clinical
features and presentations, medical and surgical treatment of
genitourinary and pelvic echinococcosis with special reference to
individual organs. In addition our own experience at our hospital in
the last 4 years that we treated 4 cases of hydatid cysts of which 3 were
renal HD and one was primary pelvic HD.
Keywords: Genitourinary hydatid disease; Echinococcosis; Hydatid
cyst

Echinococcosis
Epidemiology
The disease is caused when food and water that contains eggs of the
parasite are eaten by or by close contact of the infected animal. The
eggs are released in the stool of the meat eating animals that are
infected by the parasite, commonly infected animal are dogs, foxes and
wolves. For these animals to be infected they must eat the organs of an
animal that contains sheep or rodents. E. granulosus is endemic in
India, Middle East, Asia, Australia, Africa, especially northern parts
like Tunisia, Southern Europe, South America and the Mediterranean
countries, New Zealand and Alaska where sheep rearing and cattle
rearing is common occupation. Reservoir of the disease is maintained
by allowing dogs to have free access to ingest organs of infected
animals, slaughter of animals from farms or villages and from
communities that practice ritual sacrifice. The surgical incidence is 50
per 100,000 population [1]. We would like to end by saying that very
few countries are considered to be completely free of E. granulosus, by
virtue of change in occupational practices, nomadic migration of
shepherds and their herds and various other incidental factors
endemicity of the disease varies, there always will be emergence and
re-emergence of the disease in certain countries with its ability to
spread Echinococcosis is an infection caused by the larval stage of a
cestode (tapeworm) called Echinococcus [4,5]. There are 3 species Echinococcus granulosus is the most common type world over,
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followed by E. multilocularis, E. oligartus and E. vogeli, the latter being
popularly known as human polycystic hydatid disease [4-7].

Organ of involvement
The liver is the most commonly involved (45-75%), followed by the
lungs (10-50%). Heart, spleen, kidney, and brain constitute only 10% of
cases [8-12]. Genitourinary tract infestation is rare and kidneys are the
most commonly affected, constituting for 1–5% of all cases [10,12,13].
Genitourinary hydatid (GUH) patients are usually asymptomatic on
rupture of the cyst and are diagnosed many years later until being
evaluated for other symptoms [7,14]. Adrenal gland is involved in less
than 1% cases.[15,16] Pelvic echinococcosis (PE) is rare, with an
incidence of 0.2- 2.25% and retrovesical location is even rarer
[10,11,17-19]. Bladder, prostate and even testis have been reported as
sites for HD.[7] Hydatid cysts (HC) in the peritoneal cavity or pelvis
are usually a result of spontaneous rupture from a primary liver focus
or following surgical inoculation [10,20]. Pelvic and retrovesical
locations are considered primary if no other site is affected
[6,10,12,21]. Mostly pelvic HC coexist with hepatic HC, detected
before or on simultaneously, hence most of these cysts are secondary
[10,12,22]. Retrovesical echinococcosis accounts for only 0.1-0.5% and
1-2% in a Tunisian series [12,23-26]. Most retrovesical HC have been
reported from Turkey [6]. Approximately 80% of PE involves the
genital area. Ovary is the most frequent location, followed by uterus
[27]. In primary PE, the disease is exclusively confined to genital
organs and inoculation is hematogenous [28].

Life cycle
HD is an anthropozoonosis caused by the larval stage of the
different types of Echinococcus [1,10,26]. The adult tapeworm resides
in the dogs’ small intestine, attached to the villi of ileum [4].
Carnivores such as dogs, wolves, and foxes are the definitive hosts
[4,7,29-31]. Adult worms mature in the small intestine of these
definitive hosts and shed their proglottids in feces [7]. Eggs are passed
and deposited within the dogs’ feces [3,7,10]. Herbivores such as sheep,
horses, cattle, pigs, goats, camel, and humans (accidental dead end
hosts) are intermediate hosts [4,7]. They ingest eggs excreted in the
dogs’ feces [4,10,29,30]. Eggs penetrate the duodenum and enter the
portal system [31]. Oncosphere larvae are released in small intestine
and penetrate the mucosa to reach the lamina propria [7]. Liver and
lungs act as first and second filters for the embryos respectively [30].
Only a few embryos not filtered out escape into the systemic
circulation and passive transport to target organs occurs by
haematogenous or lymphatic route [4,7]. Embryos not destroyed by
phagocytosis develop into HC (Greek: hydatisa means a drop of water)
[4,30,32]. Usually patients are asymptomatic for years. In the human
duodenum, the parasitic embryo penetrates the mucosa, allowing
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access to the blood stream, and enters the liver (most commonly) and
the lungs [4,5]. The trilayered cyst consists of an inner germinal layer
giving rise to protoscoleces, middle a cellular laminated layer and an
outermost host derived fibrous layer [7]. The life cycle is depicted in
Figure 1. Clinical HD in man occurs following the development of HC.
Eradication of the disease needs breaking this life cycle, by avoiding
access for dogs to untreated offal, especially from sheep. Though
sounds easy, public health education is often misunderstood and only
slow progress is achievable. Treating dogs for this infection has been
proposed as a reliable alternative [1,7].

Preoperative diagnostic accuracy has been found to be 74% for
ultrasound (US), 87.5% for computed tomography (CT) and 73.3% for
serological tests [7,13]. US demonstrates site, size and number of cysts,
unilocular or multivesicular nature, floating membranes, daughter
cysts, and hydatid sand. Transrectal US is helpful in evaluating pelvic
cystic lesions [4,7]. US picture of HC is homogenous, multicystic,
hypoechoic mass with septations (Figure 2) [1,7]. US is mainly to
specify the location of the cyst, its vascular relations, and the existence
at other locations [12,23,25]. Type 1 is the monovesicular simple cyst
[12].

Figure 2: Ultrasound showing retrovesical hydatid cyst.

Figure 1: The life cycle of the worm.

Hydatid may be classified into five types based on imaging
classification of Gharbi et al. [12,45-49] Types 2, 3 and 5 do not pose a
diagnostic problem, but type 4 called pseudo tumoral, can cause
confusion [12].
T1 – pure fluid collection – non-complicated unilocular cyst.

Clinical Features
Clinical manifestations result from haematogenous invasion of the
liver and the lungs [4]. HCs are typically slow growing, taking 5-20
years to grow into symptomatic sizes (3-15 cm) and clinical
presentation seldom suggests diagnosis [4,5,7,33]. Most common
symptoms of renal echinococcosis are palpable mass, flank pain,
hematuria, malaise, and fever [34]. Hydatiduria, characterized by
passing grape-like material in the urine resulting from the rupture of
the cysts into the collecting system is pathognomonic. But has been
reported only in 5-25% cases [4,34]. Adrenal masses cause flank pain
and hypertension [7,8]. There are no specific symptoms of pelvic HD.
The mode of presentation is determined by the size of the cyst and
complications. HD is very rare in pregnancy but has been reported to
cause obstructed labor due to left adnexal hydatidosis [26].
Retrovesical hydatidosis present with lower urinary tract symptoms,
acute urinary retention, suprapubic mass, chronic renal failure and
unilateral non-functioning kidney [10,35-40].

Diagnosis
Imaging
Imaging plays a key role in the diagnosis and staging of HD
[4,7,41-43]. Plain abdominal radiography may reveal ring-shaped,
linear, multilaminated, or amorphous calcifications. Intravenous
urography shows distortion of the calyces or caliectasis due to renal
mass involving the pelvi-calyceal system [1,4]. Rarely it may show up a
nonfunctioning kidney or a filling defect in the renal pelvis [4,44].
Trop Med Surg
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T2 – fluid collection with a split wall- cyst with floating detached
endocyst membrane.
T3 – cyst with septations and daughter cysts with predominant fluid
on imaging.
T4 – cyst with predominant heterogeneous solid pattern with thick
membranes and few daughter cysts.
T5 – calcified cyst with thick reflecting walls – non viable
degenerated involuted cyst.
WHO/IWG-E classification [7,45]
This has been developed for diagnosis and treatment based on US
imaging characteristics into 6 subtypes (CL, CE1 to CE5) and into 3
groups: active (CE1 and 2), transitional (CE3), and inactive (CE4 and
5) [7,13].
CL - univesicular, cystic with uniform echoes, clear boundary, thin
visible wall.
CE1 - univesicular anechoic cyst with hydatid sand, double wall,
and snowflake sign.
CE2 - multi-vesicular, multi-septated cysts, producing ‘‘wheel-like’’
structures, and the presence of daughter cysts is indicated by ‘‘rosettelike’’ appearance.
CE3a - detachment of laminated membrane from the cyst wall,
depicted as‘big snake sign’ or ‘water-lily sign. This disease status is
transitional.
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CE3b - intracystic shadow of the daughter vesicles and solid
septation, manifesting as complex cyst shadow.
CE4 - heterogenous, hypoechoic, or hyperechoic contents.
CE5 - intracystic solid degeneration and calcification of the cystic
wall.
CT scan depicts HC as thick-walled cystic masses in kidney with
typical peripheral location giving the so-called rosette appearance
(Figure 3) [1]. CT has its own advantages in that it can detect
calcification and daughter cysts much easily; It is more sensitive and
accurate than US [4,44]. Stable, asymptomatic, and calcified cysts do
not require specific therapy, however should be monitored with serial
imaging over several years to ensure that they are benign [4]. Uni- or
multilocular cystic lesions are identified with calcified walls, debris,
small daughter cysts, and increased tissue density of hydatid
membrane enhances on intravenous contrast [7,50]. Plaque-like
calcifications in the cystic wall or the presence of daughter cysts by CT
aids in diagnosis and sensitivity of CT ranges from 90 - 98% [10,51,52].
CT scan provides additional information regarding the organ of origin,
residual parenchyma in the affected organ and relationship of cyst to
adjacent structures which is essential for planning the surgical
approach and type. CT-guided diagnostic needle aspiration is
contraindicated when echinococcosis is suspected due to risk of
dissemination and anaphylactic reaction [7].

Figure 3: CT abdomen showing left renal hydatid disease.
Retrograde pyelography may not demonstrate communication with
the pelvicalyceal system initially due to high intracystic pressures, but
becomes apparent as soon as cyst is decompressed [7,53]. Magnetic
resonance imaging (MRI) provides better tissue delineation especially
in pelvic HD. HC must be considered in the differential diagnosis of
cystic masses of the genitourinary tract as they radiologically and
clinically mimic benign or malignant tumors and other cystic lesions
of genitourinary tract, especially in endemic areas [7]. The cyst appears
as a circumscribed mass with hypo intensity on T1, hyper intensity on
T2 and changes little or not at all with contrast administration [12].
Daughter cysts with septa hypointensity on T1 and T2 sequences is
pathognomonic of HD [23].

Microbiological diagnosis
There is no pathognomonic serological and immunological test and
this is the reason for constant evolution of serological tests over time;
however all have low sensitivity [4,54]. Eosinophilia is seen in 20-50%
of patients, however this may be seen in any parasitic infestation
[4,55]. Nonspecific and traditional tests like Casoni intradermal test,
Trop Med Surg
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complement fixation tests, indirect hem agglutination and latex
agglutination tests have been now replaced by Enzyme linked
Immunosorbent assay (ELISA), immunoelectrophoresis, indirect
immunofluorescence antibody test, and immunoblotting [7,56,57].
ELISA has positive titres in up to 80% of the cases.[58] Dipstick assays
with nearly 100% sensitivity and approximately 91% specificity have
been developed [59]. Cross reactions have been noted especially with
anti-Cysticercus antibodies and serology must not be taken as the sole
diagnostic criterion [1]. The newer immunodiagnostic tests are based
on detection of Echinococcus antigens in the hydatid fluid, including
E. granulosus antigen B (AgB), E. granulosus antigen 5 and EpC1.
AgB8/2 antigen has the highest diagnostic sensitivity (84-93.1%) and
specificity (98–99.5%) [7,60,61]. Serology has a definite role in follow
up as the titres should fall after definitive and successful treatment
[62].

Treatment
Treatment depends on the disease activity and symptoms. Active or
symptomatic cysts need to be treated. Available treatment modalities
include medical therapy, percutaneous intervention, and open or
minimally invasive surgery or even robotic assisted surgeries in the
modern era. Surgical excision provides the best cure [7].

Medical therapy
Medical therapy is used as an adjunct to surgical excision or as
primary therapy in poor surgical candidates, disseminated
echinococcosis [7,50]. Trials have shown the efficacy of the
benzimidazole compound albendazole [1,63-65]. Preoperative therapy
with albendazole (10–15 mg/kg per day) with or without praziquantel
(50 mg/kg) for 4 weeks before surgery kills the scolices, decreases cyst
antigenicity, renders the cyst inactive, reduces cyst wall tension and
reduces the risk of intraoperative spillage [7,66]. Cysts become smaller,
osmotic pressure falls and it becomes softer and floppier and cyst
membrane may separate. To achieve this benefit, treatment is needed
for many months and the patient needs to be monitored for the
possible hepatotoxicity [1]. In hepatic echinococcosis, only 4.16%
receiving albendazole recurred while against 18.75% in those not
receiving it [7,67]. However, a major limitation of medical therapy is
the serious drug related adverse effect like hepatotoxicity, leukopenia,
allergic reactions, and alopecia.[68] Unfortunately when chronic
treatment is discontinued the disease may slowly regain its vigour and
recur [1,65,69]. Though albendazole can penetrate the intact cyst
effectively to achieve cyst fluid levels, it is a relatively weak
antihelminthic. Praziquantel is a stronger agent available during
surgery [1].
Praziquantel at 40 mg/kg/day, 1–2 weeks postoperatively will work
well to eradicate infective particles spilled or released into the
circulation [1]. However, it does not penetrate intact cysts. The ideal
medical treatment is preoperative albendazole for 3 months or longer
and praziquantel in the postoperative period for 2 weeks.
Intraoperatively, hydrocortisone is used to avoid serious allergic
reactions [1]. Stronger chemicals like 0.5% silver nitrate or 2.5%
formalin, can be instilled directly into cysts after puncture
[1,54,55,65,69]. Exposure of the germinal membrane to these agents
will sterilize the cyst in 1–2 minutes [1].
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Surgery
When technically feasible, active, expanding, symptomatic, and
infected cysts are best treated with surgical excision or cyst aspiration
with instillation of scolicidal agents [4,7]. Laparoscopy and robotics
and image guided percutaneous techniques have decreased the
morbidity associated with the conventional open surgical excision [7].
The objective is to remove all infective elements with no
contamination or spillage and the goal of surgery is total cyst excision
without spillage or contamination of the operative field (Figure 4)
[1,12] Whenever possible, the cyst should be excised, if necessary,
along with some normal tissue such as partial nephrectomy or
nephron-sparing pericystectomy [1,70-72]. Nephrectomy is reserved
for destroyed kidneys (Figure 5) [70]. Small, asymptomatic cysts with
wall calcification need no treatment [69]. The surrounding tissue must
be protected by covering with pads soaked in scolicidal solutions and
care must be taken to ensure that no spillage occurs, to prevent seeding
and secondary infestation [1]. Scolicidal agents used include 30%
sodium chloride, 10% povidone iodine, 0.5% silver nitrate, or 95%
ethanol [7,55,66]. During surgery, the cysts should be packed on all
sides with gauzes soaked in scolicidal solutions like 20% normal saline
solution, 1% iodine, 10% cetrimide, 10% povidone-iodine, or 0.5%
silver nitrate [7,73]. Laparoscopic evacuation of the HC with excision
of the redundant cyst and pericyst tissue has been reported. With
advances in interventional radiology, percutaneous drainage is also
being done [1,74]. Both these treatment modalities have reported
successful outcomes at short-term follow-up [74]. Recurrent cysts
caused by seeding during any of these minimally invasive procedures
usually become evident only beyond 5 years, hence long-term followup is necessary [1].

Figure 5: Postoperative appearance of hydatid cyst.

Approach
Some authors recommend extra peritoneal approach to minimize
the risk of intraperitoenal hydatid dissemination [12,75-77]. Midline
laparotomy is recommended whenever the diagnosis is in doubt or
there is an associated intraperitoneal cyst [10,75]. This technique
involves injection of a scolicidal solution (hypertonic saline or
hydrogen peroxide) for 10 minutes and draining the cyst [12]. If the
HC is infected, it is advisable to instill an irrigation-drainage system to
prevent secondary collections and intraperitoneal dissemination [75].
Traditional surgery is associated with a wide range of complications
and with the development of minimally invasive managements;
morbidity has been minimized [12]. Smaller incision leads to less
postoperative pain, and wound-related complications [7]. The
anesthetist should be ready with epinephrine injections as severe
anaphylactic reactions are known [73]. Trans peritoneal and
retroperitoneal laparoscopic approaches have been described [78].
Trans peritoneal approach provides a larger working space outside the
Gerota fascia and this prevents inadvertent cyst rupture [79].

Percutaneous aspiration, instillation and re-aspiration
(PAIR)
PAIR under US has been devised to reduce the morbidity associated
with open surgical procedures in cases of unilocular cysts with no
communication with the collecting system, but carries the risk of
dissemination of daughter cysts. Lethal anaphylaxis has been reported
in 0.03-0.04% procedures [7,80].
Figure 4: Intraoperative image showing hydatid cyst and multiple
daughter cysts.
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Palanivelu hydatid system (PHS)
PHS primarily described in hepatobilliary HCs, aids in controlled
removal of internal contents and endocyst without excising the entire
cyst laparoscopically with minimal fear of intraperitoneal spillage [81].
It has a 12 mm trocar and cannula assembly with 5 and 8 mm reducers
and 26 cm long cannula with 12 mm inner diameter with suction and
irrigation channels. The pyramidal tip of the trocar has fenestrations.
Shaft is hollow to accommodate the suction cannula. This design
allows easy suction of scolices and avoids spillage of contents. After
aspiration, the cannula can be used for visualization of intracystic
architecture and to rule out its communication with the collecting
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system. Scolicidal agents can be aspirated after 10 minutes contact
time. The residual cyst can then be marsupialized or excised depending
on the location and specimen is retrieved through a retrieval bag [81].
Retroperitoneoscopy further minimizes the risk of intraperitoneal
spillage of cyst contents [82]. Through standard three-port (5, 10, 10
mm) retroperitoneal access at 90-degree flank position, with balloon
dilatation, cyst wall is packed with gauze soaked in scolicidal agent.
Ozden et al. described a purse-string suture on the cyst wall followed
by cyst perforation with hook dissector, aspiration of fluid contents,
Then followed by the instillation of scolicidal agent. After this
cystopericystectomy is done with removal of intact cyst could be
removed [82].

Specific Organs
Renal echinococcosis (RE)
RE is very rare, caused by the larval stage of E. granulosus. Patient
presents with flank pain or abdominal mass, hematuria, malaise, and
fever [1,7,46,47,71,83]. RE presents between the third and fifth decades
of life, accounting for 2-3% cases [7,84]. Left renal involvement is more
common than the right probably owing to the smaller renal artery
[7,13]. Surgical treatment planning for RE is based on degree of renal
involvement and residual renal function, size, location and number.
Surgical treatment options for RE include cysto-pericystectomy, cyst
reroofing with endocyst evacuation, and partial (PN) or total
nephrectomy. Laparoscopic management of renal HC was started in
1991 [53]. Nephrectomy should be avoided considering the benign
nature of the disease and that it can recur. Ex-vivo surgery with
orthotopic reimplantation has been reported for a centrally located HC
with good short-term outcome [85]. PN is indicated for thickened or
calcified cysts especially when diagnosis is doubtful [7,50]. Nephronsparing surgeries (NSS) can be completed in 75% cases [57,86].
Nephrectomy is needed only in cases where the entire kidney is
replaced by a HC or in poorly functioning kidney, cyst haemorrhage or
infection, or communicating cysts (Figure 6) [50]. Two main
challenges in minimal invasive surgery for RE include the risk of
intraperitoneal spillage and difficult evacuation of particulate cyst
contents. Giant multilocular renal HCs have been successfully treated
by Santosh-PGI technique which involves percutaneous nephroscopic
aspiration, instillation, and re-aspiration through single periumbilical
incision laparoscopic approach [53]. After pneumoperitoneum, three
conventional laparoscopic trocars with cannula (one 10 mm and two 5
mm) are inserted through periumbilical incision. Cyst is punctured
after colon mobilisation, with an 18G puncture needle introduced
through the right lumbar region. Scolicidal 10% povidone-iodine is
instilled for 10 minutes, followed by the passage of Terumo guide wire
and the tract is dilated to 30F. Two separate camera monitors are used:
one for laparoscopy and the other for HC cystoscopy. Suction catheter
through the 5F periumbilical port sucks out spilled fluid during tract
dilatation. Following dilatation, a 24F rigid nephroscope is introduced
into cyst and the contents are aspirated under vision followed by the
removal of the laminated membrane with grasping forceps (Figure 7).
This attractive technique has acceptable success rates with reduced
morbidity and highlights the feasibility of successful laparoscopic
treatment even in giant HC [53]. Laparoscopic guidance prevents
colonic injury. It is cost effective and cosmetically appealing.
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Figure 6: Gross specimen showing left nephrectomy specimen with
daughter cysts.

Figure 7: Photomicrograph. Wet mount (100X) showing laminated
cyst wall and daughter brood capsules.

Adrenal hydatid cysts (AHC)
Small and uncomplicated cysts are asymptomatic, however about
80% of AHC patients are symptomatic [8,87]. It accounts for 6–7% of
all adrenal cysts [7,15,16,66,88]. Patients may present with
hypertension, known as Goldblatt phenomenon, due to irritation of
the functional tissue of the adrenal by growing cyst and is curable by
cyst ablation [8,89]. Many authors believe adrenal involvement to be a
part of a generalized echinococcosis [90,91]. Treatment of AHC is
mainly total cyst excision. If cyst is large and adherent to vital
structures, partial pericystectomy and adequate drainage of the
remaining cystic cavity is acceptable. Total excision of AHC when
adherent to the renal hilum can be disastrous. Laparoscopic
adrenalectomy has been described with transperitoneal aspiration with
instillation of scolicidal agent with partial cystectomy [7,92].

Pelvic echinococcosis (PE)
Ovarian involvement is the commonest among PE.
Symptomatology includes non-specific symptoms like abdominal pain,
menstruation irregularities, infertility, and urinary disturbances [93].
Ovarian echinococcosis can mimic polycystic ovarian disease,
malignancy or endometriosis [94,95]. It has been shown to cause
obstructed labour requiring caesarean section [96]. Treatment is cyst
excision or marsupialisation. Uterine echinococcosis has been
described and they present with menorrhagia, may be misdiagnosed as
molar pregnancy [97]. Primary broad ligament HC is extremely rare
condition contributing to 0.037% of all cases and may be misdiagnosed
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as pedunculated fibroid or paraovarian cyst [98,99]. Due to location
within the narrow confines of the pelvis and dense adhesions to
surrounding structures, excision is a formidable task. Laparoscopic
excision of pelvic HC using PHS was reported by Subramaniam et al,
allows a safe minimally invasive option to the existing surgical
techniques [7,12,100]. Robot-assisted surgical excision of the pelvic
HC has been reported. Superior magnification, 3D vision and
endowrist help in accurate dissection with minimal damage to adjacent
structures and aids in complete cyst excision [7].

Bladder echinococcosis and retrovesical hydatidosis (RVH)
Bladder echinococcosis is characterized by clinical latency [7].
Pelvic HC affecting the bladder occur in 5% cases. They may present
with frequency of micturition, urgency, urinary retention or
obstructive azoospermia [1,100]. Isolated RV cyst is a very rare
diagnosis for a suprapubic mass presenting with lower urinary tract
symptoms (LUTS) [30]. Pelvic RVH occurs by peritoneal
dissemination, haematogenous or lymphatic seeding or spread from
rectal mucosa to the perivesical and pelvic venous plexus [103]. Even
in endemic regions, it accounts to only 2% of all genitourinary
echinococcosis [31,102]. On initial imaging, it mimics rectal
duplication cyst, recto sigmoid neoplasm, posterior bladder
diverticula, seminal vesicle cyst or hydronephrosis in pelvic kidney
[30,105] When daughter cysts are seen on CT, it is diagnostic.[12] In
female patients, RVH may mimic ovarian neoplasm, Mullerian
remnant, hydrosalpinx, pseudomyxomaperitonei or tubal ectopic
pregnancy [10]. Shailesh Chandra et al. reported for the first time, the
use of the da Vinci® surgical system for RVH [106]. RVH may contain
small bowel, sigmoid colon, rectum, ureter, urinary bladder, pelvic
vessels, or internal genital of females as part of pericyst. A high risk of
inadvertent pelvic visceral injury exists. PHS has been successfully
employed. Pelvic HC have also been excised transvaginally [108].

Prostate hydatid cyst
Prostatic involvement occurs by hematogenous dissemination and
cyst develops in the prostatic stroma, presenting as intraprostatic cystic
mass [7]. It may rupture into the urethra causing hydaturia and stone
formation can occur due to urine stagnation in the remaining cystic
cavity. Transurethral resection of the prostatic tissue separating the
cystic cavity from urethra has been to produce good drainage with
potentially no risk for stone recurrence [7,11]. Endoscopic and
laparoscopic management of prostatic HC have been reported with
application of similar therapeutic principles [107,108].

Other genitourinary sites of involvement
Scrotal, testicular, epididymal, and seminal vesicle HC have been
reported [107,108]. The blood-testis barrier has been attributed to
testicular resistance to echinococcosis (testicular echinococcosis)
[42,108]. It presents as testicular mass and diagnosis is made only on
final histopathology of orchidectomy specimen. Orchidectomy is
usually done for suspicion of testicular malignancy or tuberculosis
[109]. It can be primary or secondary [110]. Seminal vesicles HC have
been reported to cause LUTS [111].

Conclusion
Genitourinary echinococcosis is uncommon disease and
preoperative diagnosis requires a high index of suspicion and
especially considered in patients in endemic regions with cystic
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masses. Complete excision of germinal layer with daughter cysts
without spillage of viable cyst contents with preoperative medical
therapy is the gold standard and minimally invasive surgery is feasible
with advantages of early recovery and minimal spillage due to
availability of special devices. Follow up for recurrence and
dissemination is essential.
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