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Abstract: Cystic echinococcosis is an often-overlooked condition that otherwise negatively impacts
both the individual and the community, prompting major public health concerns. Early diagnosis
and treatment, as well as collaboration between specialties including surgery and parasitology, are
essential for avoiding complications and disease relapse. To better illustrate this, we present the
case of an elderly person with a rare localization of the disease at the muscular level. The patient
underwent numerous surgical interventions, and received multiple courses of antiparasitic treatment

over the course of 40 years as a result of the multivisceral dissemination of the parasite.

Keywords: multivisceral cystic echinococcosis; rare location; extensive follow-up

1. Introduction

Cystic echinococcosis (CE), recognized in the medical literature as a disease frequently
encountered in the countryside [1-3], has come to affect the urban population of our
country, which is presumably related to the large number of stray dogs, which are the
definitive hosts for Echinococcus granulosus [4-6].

This disease can be asymptomatic for a long time, and is consequently often only
diagnosed at a late stage, when the hydatid cyst has grown to a large size. There is an
increased risk of complications when the cyst has grown to a considerable size, including
cyst rupture with or without anaphylactic shock, multivisceral dissemination, cyst fissure
with cavity infection and secondary abscess, development of sepsis, etc., all of which are
circumstances associated with reserved prognosis [7,8].

For CE, consensus has been reached on an image-based, stage-specific approach, which
is helpful for choosing one of the following options: (1) percutaneous treatment; (2) surgery;
(3) anti-infective drug treatment; or (4) watch and wait [7].

The results of a systematic review and meta-analysis revealed a correlation between
the cyst stage of hepatic CE and the results of serological tests, with the highest sensitivity
being found in the presence of CE2 and CE3 and the lowest in the presence of inactive
cysts [9]. These findings show that, both in the clinical environment and in the context of

J. Clin. Med. 2023, 12, 5596. https:/ /doi.org/10.3390/jcm12175596

https:/ /www.mdpi.com/journal /jem


https://doi.org/10.3390/jcm12175596
https://doi.org/10.3390/jcm12175596
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0002-8285-7176
https://orcid.org/0000-0002-0794-9329
https://doi.org/10.3390/jcm12175596
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm12175596?type=check_update&version=2

J. Clin. Med. 2023, 12, 5596

20f11

research projects, it is imperative to define and take into consideration cyst staging when
analyzing the serological data of individuals with hepatic CE [4,7,9].

Recent findings support the hypothesis that chitosan nanoparticles have the potential
to be a safe and efficient candidate scolicidal agent at very low concentrations and over
a wide range of exposure times [10]. To assess the effectiveness of chitosan nanoparticles
prior to therapeutic application, more in vivo investigations are recommended [10].

We conducted an evaluation of worldwide databases in order to assess the existing
information on multivisceral cystic echinococcosis. For this reason, we initially looked for
medical papers related to the keywords “hydatidosis” and “echinococcosis” in combination
with “multivisceral” in PubMed /Medline. Despite not specifying the year of publication,
we discovered only 33 publications, of which 4 were fundamental laboratory studies,
14 were conference papers, and the rest were case reports. Most frequently, the authors
reported on topics such as multivisceral cystic echinococosis in children [11] and the
occurrence of subcutaneous hydatid cysts in the greater context of multivisceral CE [8],
as well as rare dissemination sites, such as the heart or the pelvis, or in the context of
spinal cord compression syndromes [12-15]. A patient with multivisceral CE affecting
the left infratemporal fossa, heart, liver, pancreas, abdomen and pelvic cavity was treated
with local surgery, due to the unusual localization, and chemotherapy to lower the risk
of local recurrences, as well as to address other infection sites [16]. A similar attitude was
registered in a case of multivisceral CE with spontaneous rupture of a splenic hydatid cyst
complicated by anaphylaxis [17].

We also looked at the data provided by Clarivate Analytics to see whether other
databases offered more articles on multivisceral cystic echinococcosis (webofscience.com,
accessed on 29 June 2023). We identified seven articles, four of which were very similar to
those published in PubMed, one without relevance to the studied domain, and the others
treating osseous CE, with multivisceral implications [18-20]. We estimate that a more
exhaustive review would probably reveal more such studies.

Taking this into account, as well as the fact that multivisceral CE is a difficult and
uncommon disease with limited therapeutic options, we aim to report the case of a female
patient, which we consider will be of value in increasing both the theoretical and practical
knowledge of this subject.

2. Case Report

The patient, a 79-year-old female, has been on the records of our clinic for 13 years,
undergoing monitoring and treatment of multivisceral cystic echinococcosis.

The most important elements of the patient’s personal history at the time of presen-
tation to our clinic were six surgical procedures for: retroperitoneal hydatid cyst in the
right lumbar region, operated in 1974, reoperation for lumbar relapse in 1976, reoperation
for secondary retroperitoneal echinococcosis in 1984, right kidney hydatid cyst, operated
in 1987, relapse of right kidney hydatid cyst, operated in 1990, and relapse of multiple
retroperitoneal CE, operated in 1995 (Supplementary Figures S1-S3).

Between 1974 and November 2000, the patient was not receiving any specific antipara-
sitic treatment. On 17 November 2000, she presented to the Parasitic Disease Department
of Colentina Hospital. On admission, the patient had elevated inflammatory markers and
mild anemia. The ELISA test for specific anti-Echinococcus granulosus 1gG antibodies (Ab)
showed a value of 5.9 (minimal positive value = 1.1).

Cardiac, thoracic and pulmonary radiographic examination showed two masses. The
mass located at the posterior base of the right lung had the characteristics of a cyst.

Abdominal ultrasonography highlighted the presence of multiple cystic masses (sum-
ming to 15/10 cm) in the renal space with extension to the right flank, which does not allow
viewing of the right kidney structure.

The abdominal and pelvic CT scan confirmed the presence of multiple hydatid cysts,
distributed on the projection area of the right retroperitoneal space, beginning with the
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retrocrural space, extended caudally towards the right pre-psoas muscle space as well as
towards the level of the right kidney.

Combined antiparasitic treatment was started (Albendazole 10 mg/kg/day and Prazi-
quantel 25 mg/kg/day) in 30-day courses, separated by 2-week medication-free intervals,
all throughout 2001.

The patient returned to our clinic in February 2002 with fever, chills, sweating and
purulent cough. The base of the right lung presented rales on auscultation and dullness
on percussion. Routine laboratory tests showed: erythrocyte sedimentation rate (ESR)
106 mm /h, fibrinogen 967 mg/dL, leukocyte count 11.000/mmc (76% neutrophils), gamma
glutamyl transpeptidase 347 Ul/L, alkaline phosphatase 263 UI/L.

The chest radiograph showed a well-defined pseudo-tumoral mass at the base of
the right hemithorax, with air-fluid level inside, leading to the suspicion of an infected,
ruptured hydatid cyst.

The abdominal ultrasonography revealed a huge mass of mixed consistency, under the
liver, probably situated in the retroperitoneal area, 10/6 cm in size, coming into contact with
the right branch of the portal vein (without invading it) and with the inferior vena cava.

Parenteral treatment with Metronidazole was started, 1 g every 12 h and Cefotaxime
1 g every 8 h, alongside the treatment with Albendazole. The patient was transferred to the
Surgery Department for surgical intervention.

Intraoperative examination revealed multiple visceral-visceral and parieto—visceral
adhesions, requiring surgical lysis. Partial peri-cystectomy, draining of the infected cyst,
and antiseptic lavage were performed for the retroperitoneal hydatid cyst located in the
right iliac region. An additional hydatid cyst in the VII-VIII liver segments was noticed,
penetrating the diaphragm and compressing the right lung. The cyst removal procedure
entailed drainage, antiseptic lavage, antegrade cholecystectomy and partial omentectomy.
Overall, surgical treatment included double drainage for the liver hydatid cyst, drainage
for the right iliac region hydatid cyst, peritoneal lavage, subhepatic and Douglas pouch, as
well as subcutaneous drainage.

The patient followed the antiparasitic treatment until June 2002. At that time, she
presented for her previously scheduled evaluation (routine laboratory tests, normal values;
hydatid ELISA, 4.4; an entrapped pleural effusion in the right hemithorax was seen at the
radiographic examination; no cystic images in the upper abdomen at the ultrasonography).

In August 2002 she presented with fever and hemoptysis. At the beginning of Septem-
ber, she was admitted to the Thoracic Surgery Department, where radiographic examination
revealed a large pleural effusion, located in the base of the right lung. The lateral thoracic
radiograph revealed an opaque oval mass, located in the right upper third of the lung, near
the posterior wall. Abdominal ultrasonography showed the following: a relatively homoge-
nous liver, absence of the gallbladder, a regular, homogeneous pancreas, normal-sized and
homogeneous spleen, irregular contour and disorganized aspect of the right kidney, and
normal left kidney. Thoracic and abdominal CT imaging revealed multiple hydatid cysts in
various locations (pleura, lungs, diaphragm, retroperitoneal area, and liver).

For the right lung cystic echinococcosis, the surgeons used the Fracer—-Gurd decortica-
tion technique. The procedure was complicated by a right posterior base hydatid empyema.
In addition, the retroperitoneal cyst that fused trans-diaphragmatically behind the liver
was evacuated. Pericystectomy was performed with transparietal and diaphragm drainage.

The patient underwent three postoperative antiparasitic treatment courses, then she
presented again for her usual check-up. The ultrasonography confirmed the absence of
any abdominal hydatid cysts and a 3.5 cm residual liver cavity. The right lung showed
retraction and sequel pachypleuritis.

The patient finished her medical treatment in February 2003. She was regularly
monitored twice a year in the first two years, then annually. In May 2005, the antibody titer
was 1.2, compared to a positive minimum of 1.1.
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At her check-up in October 2006, the thoracic radiograph raised the suspicion of lung
metastases from a cancer of unknown location (numerous 1-2 cm opacities, with bilateral
lung dissemination) (Figure 1).

W rxges

Figure 1. Lung radiograph with numerous bilaterally disseminated opacities. Blue arrows show the
elevation of the right diaphragm, and the blunting of the lateral costo-diaphragmatic angle. Red
arrows point to round opacities disseminated bilaterally (not all are marked, as to not overcrowd the
image). The orange star denotes an area with a diffuse para-cardiac opacity.

Thoracic and abdominal CT scans were performed, which revealed numerous thoracic
masses, located in both the lungs and the pleura, round or oval in shape, centimetric
or millimetric in size, with different consistencies, some liquid with calcifications, some
condensed, sometimes clustering, as well as bilateral pachypleuritis, more pronounced on
the right side (Figure 2).

Figure 2. Thoracic CT scan showing numerous thoracic masses (red arrows), located bilaterally, with
different consistencies, and bilateral pachypleuritis.
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Abdominal imaging revealed multiple cysts, with lots of septa, confluent in the right
kidney space, invading the retroperitoneal area down into the right pelvic region, situated
between the aorta and the vena cava. Similar types of damage were visible in the sixth right
liver segment, as well as the right iliac fossa, and the right paravertebral region (Figure 3).

Presto

13-October-2006 16:50:46

Figure 3. Abdominal CT scan showing multiple cysts, confluent in the right kidney space (red
diamond), invading the retroperitoneal area, in the sixth right liver segment (star) and in the right
iliac fossa and right paravertebral area (arrow).

The right kidney could not be visualized. The psoas muscle, along with the spaces
between intestinal loops, had been infiltrated by the same sort of septate cystic masses. A
somewhat larger mass, with a size of 45/33 mm, was observed adjacent to the bowel on
the right side. The specific serology was intensely positive.

Classical antiparasitic treatment with Albendazole was instituted again. After eight
therapeutic courses, in 2007, the abdominal CT scan revealed no changes; however, the
thoracic CT indicated small improvements, with the cysts having a mixed solid and liquid
nature (and a tendency towards densification and the elimination of clustering).

The antiparasitic treatment was continued.

A favorable evolution of the cysts under antiparasitic treatment was observed in
October 2009 and March 2010 (Figure 4).

Multiple solid lung masses were described, some with a nodular appearance, some
spiculated extensions, some with well-defined borders, and in the approximately same
position as the nodular masses from 2006, although obviously diminished in size and
with a global change in terms of appearance and contour (Figure 5). The number of
masses was unchanged since the previous CT scan; the posterior and right lateral thoracic
fibrotic pleural alterations remained; the right pachy-pleuritis was more visible in the right
posterior and superior areas.
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Figure 4. Cardio-thoracic radiograph showing a favorable evolution of the cysts (red arrows) and
diffuse para-cardiac opacity (star) under antiparasitic treatment. Persistence of right-lung retraction
can be observed (blue arrows).

Figure 5. Thoracic CT showing a reduction in the appearance and dimensions of the cysts (red
arrows), which is associated with favorable evolution under treatment.

The abdominal CT scan showed multiple spontaneous hypodense masses with hyper-
dense borders, occupying the entire kidney space, with no evidence for the right kidney
(Figure 6).
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Figure 6. Abdominal CT shows reduction in the aspect and dimensions of the cysts—right kid-
ney space (red diamond), the sixth right liver segment (star) and in the right iliac fossa and right
paravertebral area (arrow)—associated with favorable evolution under treatment.

The maximum axial dimension of the above-mentioned lesions was 10 cm, which
is considerably less than what was recorded in 2006. In addition, this conglomerate of
hypodense images was remarked to have increased in overall density. The conglomerate
presented cranial and caudal extension, starting just beneath the diaphragm and end-
ing right under the plane of the renal artery, with a close anatomic relation to the right
diaphragm pillar, right hemidiaphragm, and right psoas muscle. The spontaneous hypo-
dense, heterogenous mass, with an axial maximum diameter of 46 mm, located in the VI
liver segment, appeared to be reduced in comparison to the 2006 examination.

Between 2009 and 2013, the patient presented twice a year to her regular check-
ups. We observed the lung injuries to possess stationary and condensed characteristics,
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whereas the liver mass remained the same size but, had nearly totally condensed. The renal
space conglomerate decreased slightly in size, having a more condensed image, with the
persistence of small areas of liquid densities inside.

We noticed the presence of the inflammatory syndrome and that the titer of the antibod-
ies against Echinococcus granulosus reached a value a value of 1.8. We must additionally em-
phasize that the patient underwent further surgical procedures, including a postoperative
hernia repair, a right knee prosthesis, and the placement of a permanent cardiac stimulator
(first-degree atrioventricular block, intermittent second-degree atrioventricular block).

3. Discussion

According to the experience of the Colentina Hospital’s Parasitology Department
(Radulescu et al., unpublished), postoperative recurrences occur in 20.4% of cases after
4 years, as was the case in the current report. The only difference is that participants
in our 2004 study had not undergone postoperative antiparasitic therapy. Although the
patient had received three courses of antiparasitic therapy after the surgical intervention in
September 2002, the length of her treatment was shorter than is now recommended (at that
time two or three postoperative courses were considered to be sufficient) [4,7,21-25].

In this particular case, which presents the clinical course of a secondary, disseminated,
cystic echinococcosis, we noticed that the disease was much more severe and disabling
compared to the primary hydatid cyst, when accounting for the number of cysts, their
locations, and any complications (ruptured and infected hydatid cysts, secondary hydatid
pleural effusion, multivisceral dissemination, disorganized right kidney structure, toxic
status, and risk of sepsis). We reviewed the papers found in the literature related to
primary multivisceral CE in the Introduction. Evaluating Clarivate Analytics databases,
we identified only 15 articles addressing the subject of secondary multivisceral hydatid
disease, thus strengthening the usefulness of this case report.

The particularity of our case consists in the rare primary location (right lumbar,
retroperitoneal), which was secondary to intraoperative protoscolices dissemination, as
well as the fact that the patient underwent eight surgical interventions as a result of the
multivisceral disease.

Surgical treatment is considered to ensure healing in the case of CE, because it com-
pletely removes the cause of the disease [26], but medical treatment must be associated
with surgical therapy in order to prevent hydatid recurrence. When patients with CE
cannot be operated on—either due to contraindications (e.g., associated diseases) or the
locations being difficult to reach, the cysts being very small, or the presence of numerous
tiny cysts—the only option is medical therapy [7,16,21-25].

In echinococcosis caused by E. granulosus, the fibrous capsule that surrounds the cyst
may prevent antiparasitic treatment from entering the tapeworm tissues, and antiparasitic
drugs can be diluted in the hydatid fluids. Thus, effective medical chemotherapy is a
lengthy process, explaining the need for repeated courses, over a period of 2-3 years,
depending on the number, size, viability, and location of cysts, and the patient’s age.
Single hydatid cysts respond better to antiparasitic treatment than do multiple cysts (which
produce recurrences in 25% of cases) [21-23,25].

The patient was recommended to take Albendazole after a fat-rich meal [21,27,28]. It
was not possible for us to check the patient’s compliance. It is possible that non-compliance
with the recommendation contributed to the relatively poor overall therapeutic outcome.

We learned that giving antiparasitic medication for only three months was insufficient
to avoid relapses in operated patients, especially if the surgical interventions were laborious,
or being performed on larger cysts or multiple determinations [7,16,23].

Abdominal ultrasonography is very useful, but sometimes insufficient for the moni-
toring of situations that involve several abdominal surgical procedures, as well as cases
involving retroperitoneal CE. The post-surgical residual cavity, visible after more than
18 months, strengthens the possibility of recurrence, as has been documented previously
in the literature [29,30]. Computed tomography scanning has many advantages for the
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diagnosis of multivisceral CE and postoperative surveillance [16,25]. It is our opinion that
patients at high risk of relapse should be annually monitored though CT imaging, with
contrast, and that ultrasonography should be used exclusively in control investigations
every three months.

The existing serological diagnostics, which use native or recombinant antigens derived
from protoscolices, have a significant limitation in that they cannot differentiate between
past infections and recent infections or relapses [9,31]. Because of the activation of immuno-
logical memory, IgG levels can remain positive for several years after surgery. In the case of
reactivation/relapses, the TH2 levels rapidly increase, while TH1 levels and total IgE show
a slow evolution trend [32].

During a three-year monitoring period, the evolution of the specific serology should
lead to a gradual decline, and can be profoundly positive in the case of a fresh recurrence.
Biannual patient monitoring was demonstrated to detect the occurrence of probable relapses
and establish the need to introduce antiparasitic therapy when the hydatid cysts are still
incipient (these respond more favorably than larger cysts).

The expertise of the Colentina Hospital’s Parasitology Clinic, as well as the hospital’s
Surgery Clinic, emphasizes the importance of the interdisciplinary therapy required by
some patients, such as the patient reported in this paper. As highlighted by a recent
publication, medical and surgical care of E. granulosus infection is complex due to the slow
development of the cysts and the disease’s wide range of possible complications [33]. It is
worth noting that the patient described by the Italian team was of Romanian origin and had
emigrated to Sardinia 23 years prior. This is especially important for medical and surgical
teams operating in nations where the incidence of disease is particularly low.

4. Conclusions

Because of its acute (associated with complications) and chronic progression, cystic
echinococcosis is not only a public health concern that is largely overlooked, it is also a
major problem for individuals and health systems, with considerable expenditures and
hazards [3,4,16,21,25].

In areas with high prevalence of echinococcosis, examination by full imaging is nec-
essary for accurate diagnosis, especially in cases with atypical localization. Cases of
multivisceral CE with atypical localization are very rare, but can have severe consequences
and may even be fatal.

The regular and long-term follow-up of patients with CE is highly recommended [7].
In order to decrease the risks of recurrence, we emphasize the importance of preoperative
and postoperative medical care [7,21,23]. Unfortunately, we did not have the material
resources to genotype the cystic material, establish the parasite strain, or detect albendazole
levels in the blood at the time.

In recent years, prolonged antiparasitic regimens (90 or 180 days, or even longer)
have been recognized as being more effective in both the specialized literature and in our
clinic [7,23]. The courses can be repeated depending on the particularities of each case (e.g.,
evolution of the hydatid cysts, albendazole tolerance, etc.). Each hydatid cyst evolves as an
independent entity, showing distinct responses to specific treatment, with large, aged cysts
with a thick outer membrane being more resistant [21].

Another potential limitation of this study is that pure 20-30% saline solution was
not accessible during surgeries, and betadine was not utilized in surgical departments
back then.

While the literature has discussed the effectiveness of serological tests primarily in the
context of diagnostic and surgical cases, suggesting them to be of limited benefit during
case follow-up, in this specific instance, each recurrence was accompanied by a considerable
increase in serological results [25].

Long-term follow-up of CE patients is critical because, according to our data (Cretu et al.,
unpublished), the majority of post-surgery relapses occur during the first 3-6 years.
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Because of the unique, diversified, and unexpected progression of CE, close collab-
oration between experts (i.e., parasitology/infectious diseases, surgery, laboratory, and
imaging) is strongly encouraged [7]. Such a collaboration has been established and has
been operating extremely effectively at the Colentina Teaching Hospital for over a decade,
enabling therapy to be adjusted to the requirements and individual options of each patient.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/jcm12175596 /51, Figure S1: Timeline of patient evolution from
diagnosis of CE to presentation at the Parasitic Disease Department, Colentina Clinical Hospital
(years 1974-2000), Figure S2: Timeline of patient evolution between 2000-2003, when the patient
received concomitant medical and surgical treatment, Figure S3: Timeline of patient evolution
between 2003-2010, when patient received further medical treatment.

Author Contributions: Conceptualization, G.L.P., M.I.P. and C.M.C.; writing—original draft prepara-
tion, G.L.P,; writing—review and editing, C.M.C., A.C.P. and B.M.; supervision, M.L.P. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and was approved by the Carol Davila University of Medicine and Pharmacy Ethics
Committee in Scientific Research (Approval Code: 03_b-2_17-12-2012).

Informed Consent Statement: Informed consent was obtained from the patient.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Acknowledgments: The authors want to thank the imaging, laboratory, and surgical teams for
their support.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

Atkinson, J.-A.M.; Williams, G.M.; Yakob, L.; Clements, A.C.A.; Barnes, T.S.; McManus, D.P; Yang, Y.R.; Gray, D.]J. Synthesising
30 Years of Mathematical Modelling of Echinococcus Transmission. PLoS Neglected Trop. Dis. 2013, 7, €2386. [CrossRef]

Petrone, L.; Vanini, V.; Petruccioli, E.; Ettorre, G.M.; Busi Rizzi, E.; Schinina, V.; Girardi, E.; Ludovisi, A.; Gémez-Morales, M.A.;
Pozio, E.; et al. IL-4 Specific-Response in Whole Blood Associates with Human Cystic Echinococcosis and Cyst Activity. J. Infect.
2015, 70, 299-306. [CrossRef]

Budke, C.M.; Carabin, H.; Ndimubanzi, P.C.; Nguyen, H.; Rainwater, E.; Dickey, M.; Bhattarai, R.; Zeziulin, O.; Qian, M.-B.
A Systematic Review of the Literature on Cystic Echinococcosis Frequency Worldwide and Its Associated Clinical Manifestations.
Am. |. Trop. Med. Hyg. 2013, 88, 1011-1027. [CrossRef]

Wen, H.; Vuitton, L.; Tuxun, T; L, J.; Vuitton, D.A.; Zhang, W.; McManus, D.P. Echinococcosis: Advances in the 21st Century.
Clin. Microbiol. Rev. 2019, 32, e00075-18. [CrossRef] [PubMed]

Piccoli, L.; Bazzocchi, C.; Brunetti, E.; Mihailescu, P.; Bandi, C.; Mastalier, B.; Cordos, L; Beuran, M.; Popa, L.G.; Meroni, V.; et al.
Molecular characterization of Echinococcus granulosus in South-Eastern Romania: Evidence of G1-G3 and G6-G10 Complexes in
Humans. Clin. Microbiol. Infect. 2013, 19, 578-582. [CrossRef] [PubMed]

Vlad, D.C.; Neghina, A.M.; Dumitrascu, V.; Marincu, I.; Neghina, R.; Calma, C.L. Cystic Echinococcosis in Children and Adults:
A Seven-Year Comparative Study in Western Romania. Foodborne Pathog. Dis. 2013, 10, 189-195. [CrossRef]

Brunetti, E.; Kern, P.; Vuitton, D.A. Writing Panel for the WHO-IWGE. Expert consensus for the diagnosis and treatment of cystic
and alveolar echinococcosis in humans. Acta Trop. 2010, 114, 1-16. [CrossRef]

Belhassen-Garcia, M.; Romero-Alegria, A.; Velasco-Tirado, V.; Alonso-Sardén, M.; Lopez-Bernus, A.; Alvela-Suarez, L.; Perez del
Villar, L.; Carpio-Perez, A.; Galindo-Perez, I.; Cordero-Sanchez, M.; et al. Study of Hydatidosis-Attributed Mortality in Endemic
Area. PLoS ONE 2014, 9, €91342. [CrossRef] [PubMed]

Tamarozzi, F,; Silva, R.; Fittipaldo, V.A.; Buonfrate, D.; Gottstein, B.; Siles-Lucas, M. Serology for the diagnosis of human hepatic
cystic echinococcosis and its relation with cyst staging: A systematic review of the literature with meta-analysis. PLoS Neglected
Trop. Dis. 2021, 15, e0009370. [CrossRef]

Firouzeh, N.; Eslaminejad, T.; Shafiei, R.; Faridi, A.; Fasihi Harandi, M. Lethal in vitro effects of optimized chitosan nanoparticles
against protoscoleces of Echinococcus granulosus. . Bioact. Compat. Polym. 2021, 36, 237-248. [CrossRef]


https://www.mdpi.com/article/10.3390/jcm12175596/s1
https://www.mdpi.com/article/10.3390/jcm12175596/s1
https://doi.org/10.1371/journal.pntd.0002386
https://doi.org/10.1016/j.jinf.2014.10.009
https://doi.org/10.4269/ajtmh.12-0692
https://doi.org/10.1128/CMR.00075-18
https://www.ncbi.nlm.nih.gov/pubmed/30760475
https://doi.org/10.1111/j.1469-0691.2012.03993.x
https://www.ncbi.nlm.nih.gov/pubmed/22967309
https://doi.org/10.1089/fpd.2012.1281
https://doi.org/10.1016/j.actatropica.2009.11.001
https://doi.org/10.1371/journal.pone.0091342
https://www.ncbi.nlm.nih.gov/pubmed/24632824
https://doi.org/10.1371/journal.pntd.0009370
https://doi.org/10.1177/08839115211014219

J. Clin. Med. 2023, 12, 5596 11 of 11

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

Ramos, G.; De Las, H.F; Del, V.J.; Bermejo, M.M.; Duque, ]J.L.; Mena, E.J. Multiple and multivisceral hydatid echinococcosis in
early childhood (contribution of a case with hepatic, bilateral pulmonary, cerebral and mesenteric involvement, operated on in
different stages). Rev. Clin. Esp. 1973, 128, 53—-62. [PubMed]

Kayaalp, C.; Dirican, A.; Aydin, C. Primary Subcutaneous Hydatid Cysts: A Review of 22 Cases. Int. ]. Surg. 2011, 9, 117-121.
[CrossRef]

Garcés, ].M.; Fueyo, J.; Miralles, R.; Tous, F. Pelvic calcinosis. Its accidental diagnosis: Multivisceral hydatidosis. An. Med. Interna
Mady. Spain 1984 1994, 11, 49.

Uysalel, A.; Aral, A.; Atalay, S.; Akalin, H. Cardiac Echinococcosis with Multivisceral Involvement. Pediatr. Cardiol. 1996, 17,
268-270. [CrossRef]

Parvizi, R.; Namdar, H.; Bilehjani, E.; Bayat, A.; Sheikhalizadeh, M. Simultaneous Operation of Hydatid Cyst of the Heart and
Liver: A Case Report. J. Cardiovasc. Thorac. Res. 2013, 5, 127-128. [CrossRef]

Cai, X;; Cai, H.; Gan, Q.; Chang, W.; Yuan, E; Luo, W.; Sun, J.; An, ]J. Case Report: Rare Presentation of Multivisceral Echinococcosis.
Am. ]. Trop. Med. Hyg. 2019, 100, 1204-1207. [CrossRef]

Constantin, V.; Popa, F.; Socea, B.; Carap, A.; Balalau, C.; Motofei, I.; Banu, P.; Costea, D. Spontaneous rupture of a splenic hydatid
cyst with anaphylaxis in a patient with multi-organ hydatid disease. Chirurgia 2014, 109, 393-395. [PubMed]

Garcés, ] M.; Verdaguer, A.; Barrufet, P; Saballs, P.; Drobnic, L. Bone hydatidosis with multi-organ involvement. Med. Clin. 1983,
80, 896-898.

Essaadouni, L.; Jghaimi, F; BenAli, S.A.; Bouchti, I.; Kissani, N. Hydatid Spinal Cord Compression Revealing Multivisceral
Hydatidosis. Clin. Neurol. Neurosurg. 2009, 111, 918-919. [CrossRef]

Kapoor, S.K; Kataria, H.; Patra, S.R.; Bharadwaj, M.; Vijay, V.; Kapoor, S. Multi-Organ Hydatidosis with Extensive Involvement of
the Hemi-Pelvis and Ipsilateral Femur. Parasitol. Int. 2013, 62, 82-85. [CrossRef]

Radulescu, S.; Angelescu, N.; Horvat, T.; Lazar, L.; Cretu, C.; Popa, L; Filiu, P; Ene, V; Burcos, T.; Ifrim, S.; et al. Clinical study of
the efficacy of albendazole treatment in human hydatidosis. Chirurgia 1997, 92, 331-335.

Schipper, H.G.; Kager, P.A. Diagnosis and Treatment of Hepatic Echinococcosis: An Overview. Scand. |. Gastroenterol. Suppl. 2004,
33, 50-55. [CrossRef]

Cretu, C.M.; Codreanu, R.R.; Mastalier, B.; Popa, L.G.; Cordos, I.; Beuran, M.; Ianulle, D.A.; Simion, S. Albendazole associated to
surgery or minimally invasive procedures for hydatid disease—How much and how long. Chirurgia 2012, 107, 15-21. [PubMed]
Grozavu, C,; Ilias, M.; Pantile, D. Multivisceral echinococcosis: Concept, diagnosis, management. Chirurgia 2014, 109, 758-768.
Stojkovi¢, M.; Weber, T.F.; Junghanss, T. Clinical management of cystic echinococcosis: State of the art and perspectives. Curr.
Opin. Infect. Dis. 2018, 31, 383-392. [CrossRef] [PubMed]

Shen, H.D.; Chen, K.F; Li, B.; Zhang, H.Z.; Yang, KM.; Chen, Y,; Li, ].X.; Chen, Z.Y,; Meng, T.; Ma, Z.; et al. Two-Stage
Hepatectomy for Multiple Giant Alveolar Echinococcosis. Medicine 2017, 96, €7819. [CrossRef] [PubMed]

WHO Informal Working Group on Echinococcosis. Guidelines for treatment of cystic and alveolar echinococcosis in humans.
Bull World Health Organ. 1996, 74, 231-242.

Dollery, C.T. Albendazole. In Therapeutic Drugs, 2nd ed.; Dollery, C.T., Ed.; Churchill Livingstone: Edinburgh, UK, 1999;
Volume 1, pp. A51-A53.

Malik, A.A.; ul Bari, S. Hydatid Disease of the Liver: Clinical Presentation and Complications. In Human Abdominal Hydatidosis;
Malik, A.A., Bari, S., Eds.; Springer: Singapore, 2019; pp. 15-23.

Akyildiz, H.Y.; Akcan, A.; Karahan, I.; Kucuk, C.; Soziier, E.; Esin, H. Recurrent Liver Hydatid Disease: When Does It Become
Symptomatic and How Does One Diagnose It? Clin. Imaging 2009, 33, 55-58. [CrossRef]

Liance, M.; Janin, V.; Bresson-Hadni, S.; Vuitton, D.A.; Houin, R.; Piarroux, R. Immunodiagnosis of Echinococcus Infections:
Confirmatory Testing and Species Differentiation by a New Commercial Western Blot. J. Clin. Microbiol. 2000, 38, 3718-3721.
[CrossRef]

Zhang, W.; Ross, A.G.; McManus, D.P. Mechanisms of Immunity in Hydatid Disease: Implications for Vaccine Development.
J. Immunol. 2008, 181, 6679-6685. [CrossRef]

Santucci, C.; Ferrar, P.A.; Grimaldi, G.; Murenu, A.; Nemolato, S.; Bonelli, P.; Masala, G.; Porcu, G.S.; Cherchi, R. Environmental
Influence on the Occurrence of Multi-Organ Cystic Echinococcosis Infection in a Patient from Sardinia, Italy. Diseases 2023, 11, 90.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.ncbi.nlm.nih.gov/pubmed/4687294
https://doi.org/10.1016/j.ijsu.2010.10.009
https://doi.org/10.1007/BF02524808
https://doi.org/10.5681/jcvtr.2013.027
https://doi.org/10.4269/ajtmh.18-0673
https://www.ncbi.nlm.nih.gov/pubmed/24956347
https://doi.org/10.1016/j.clineuro.2009.07.019
https://doi.org/10.1016/j.parint.2012.08.006
https://doi.org/10.1080/00855920410011004
https://www.ncbi.nlm.nih.gov/pubmed/22480110
https://doi.org/10.1097/QCO.0000000000000485
https://www.ncbi.nlm.nih.gov/pubmed/30124496
https://doi.org/10.1097/MD.0000000000007819
https://www.ncbi.nlm.nih.gov/pubmed/28816980
https://doi.org/10.1016/j.clinimag.2008.05.003
https://doi.org/10.1128/JCM.38.10.3718-3721.2000
https://doi.org/10.4049/jimmunol.181.10.6679
https://doi.org/10.3390/diseases11030090
https://www.ncbi.nlm.nih.gov/pubmed/37489442

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

