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Abstract

Background
Echinococcosis refers to a worldwide epidemic of zoonotic parasites that commonly affect the human
liver, lungs, and omentum and can be classi�ed as cystic echinococcosis (CE) and alveolar
echinococcosis (AE).Retroperitoneal echinococcosis (RE) is a rare condition that is associated with a high
mortality and disability rate. Because RE manifests in a concealed and deep location, and can often
involve several important organs, it is associated with a high rate of misdiagnosis, a high risk of surgery,
and is extremely di�cult to manage.

Methods
This was a retrospective analysis of the characteristics and surgical management of patients diagnosed
with RE in our hospital between 2012 and 2019.

Results
Between 2012 and 2019, 1257 cases of echinococcosis and 121 cases of RE were diagnosed in our
hospital. Of these, 68 cases involved surgical treatment, 53 involved non-surgical treatment, and 12 cases
were lost to follow-up (four cases in the surgical group and eight cases in the non-surgical group). Thus,
109 cases were followed-up. RE cases were divided according to different treatment methods into a
radical resection group (Group A, 31 cases), a non-radical resection group (Group B, 37 cases), and a non-
surgical group (Group C, 53 cases). We carried out a detailed analysis of the 109 cases experiencing
surgical intervention with effective follow-up; there were 31 cases of radical resection (Group A), 33 cases
of non-radical resection (Group B).

Conclusions
Our analysis found that RE is rare and can occur at any age; the cystic form is common and often
involves multiple organs. The liver is the most commonly affected organ and is associated with serious
complications. The rate of radical resection for RE is low, and multiple organ resection is often required;
there is a high incidence of postoperative complications. Radical resection is the �rst line of treatment of
RE, although non-radical surgery can bene�t most patients. It is important to emphasize the importance
of the �rst round of surgery, particularly in cases involving hepatic echinococcosis. If the lesion can be
removed radically during the �rst round of surgery, then radical surgery should be performed.

Background
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Echinococcosis is a global epidemic of zoonotic diseases caused by Echinococcus larvae. There are
several species of Echinococcus, although E. granulosus and E. multilocularis are the main pathogenic
microorganisms in humans. These species cause cystic echinococcosis (CE) and alveolar
echinococcosis (AE), respectively, and have serious impacts on global public health. These diseases are
considered as neglected tropical diseases (NTDs) and neglected zoonotic diseases (NZDs) and have
been prioritized by the World Health Organization (WHO). In endemic areas, the incidence of CE is 1 to
200 per 100000, while that of AE ranges from 0.03 to 1.2 per 100000 [1]. Without effective treatment, more
than 90% of patients with AE will die within 10–15 years. CE is associated with higher rates of disability;
the fatality rate, at 2% − 4%, is signi�cantly lower than that of AE [2]. The existing literature reports that the
principles of echinococcosis treatment are mainly focused on hepatic echinococcosis (HE). There are
different forms of treatment available, including follow-up, albendazole, intervention, and surgery; the
appropriate form of treatment is usually selected according to the stage of echinococcosis, the overall
condition of the patient, along with the location and number of lesions [3]. Radical surgical resection is the
gold standard for the treatment of echinococcosis [4]. However, for various reasons, most patients cannot
choose radical resection at the time of consultation and are forced to choose medication or non-radial
surgery [5]. There is no uniform standard for determining the exact form of surgical method and the
timing of surgery. Some scholars rate non-radial surgery very highly and point out the fact that radical
resection and non-radial resection can achieve similar survival rates. Surgical resection, combined with
long-term chemotherapy, can also provide a better prognosis for patients with AE [6].

The most commonly affected organ in cases involving echinococcosis is the liver (50–70% of cases),
followed by the lungs (20–30% of cases), and to a far lesser extent, the central nervous system, heart,
bones, kidneys, spleen, and other organs[7]. Retroperitoneal echinococcosis (RE) is rare[8] and can be
divided into primary retroperitoneal echinococcosis (PRE) and secondary retroperitoneal echinococcosis
(SRE); the incidence of SRE is relatively high. The existing literature only features reports of
retroperitoneal cyst hydatids but only in case reports [9, 18, 19]. Because RE has a hidden onset, deep
location, and often invades multiple important organs, there is a very high risk of misdiagnosis and a
serious risk of surgery; this condition is extremely di�cult to manage. Due to the low incidence of RE,
there is a serious lack of discussion in the literature as to how to treat this condition. In this study, we
analyzed the medical records, diagnostic criteria, and treatment methods used in our center for RE. Our
goal was to facilitate a better understanding of how to treat RE.

Methods

Patients
This study was a retrospective analysis of 121 cases of RE that were diagnosed clinically and
pathologically in West China Hospital of Sichuan University between June 2012 and June 2019. As 12
cases were lost to follow-up, our �nal analysis involved 109 cases. We analyzed the clinical
characteristics of all cases, the selection of surgical method, whether or not multiple organ resection was
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involved, postoperative complication rate, postoperative symptom remission rate, perioperative mortality,
lesion recurrence rate/lesion progression rate, survival rate, mean length of hospitalization, and other
indicators.

Preoperative assessment
We used enhanced abdominal computed tomography (CT) or magnetic resonance imaging (MRI)
examinations to evaluate each lesion and its relationship with surrounding organs and CT of the head
and chest to assess the presence of intracranial and pulmonary lesions. The detection of hydatid
antibodies can also help to diagnose hydatid disease[10]. We also determined whether the lesion could be
removed and determined the surgical method to be used. We also performed an electrocardiogram and
hematology tests to assess whether each patient could tolerate surgery.

Surgical and postoperative management
Patients selected radical resection if it was deemed possible to completely remove the lesion (Fig. 1).
Radical resection was considered the preferential option if it was possible to completely resect the lesion
and surrounding invaded tissue[20] and/or the lesion involved additional organs or involved important
organs. If the lesion could not be radically removed but seriously affected the quality of life, then non-
radical resection or drainage was considered (Fig. 2, 3), as long as the patient was able to tolerate
surgery. Patients who underwent radical resection were given oral albendazole (15–20 mg/kg/d) for
2 years. Patients undergoing non-radical surgery or conservative treatment were given long-term
albendazole (20 mg/kg/d) [15] to prevent re-infection post-surgery. Patients were followed-up for a mean
of 40.2 (range: 6–84) months.

Statistical analysis
Statistical analysis was performed with SPSS software version 21.0 (IBM Corp., Armonk, NY, USA).
Normally distributed continuous variables are given as means ± standard deviation (SD), while non-
normally distributed variables are given as medians. Comparison between groups were performed with
Fisher's exact test. Differences were considered to be statistically signi�cant if p < 0.05.

Results
Between 2012 and 2019, 1257 cases of echinococcosis and 121 cases of RE were diagnosed in our hospital. Of these, 68 cases

involved surgical treatment, 53 involved non-surgical treatment, and 12 cases were lost to follow-up (four cases in the surgical

group and eight cases in the non-surgical group). Thus, 109 cases were followed-up. RE cases were divided according to different

treatment methods into a radical resection group (Group A, 31 cases), a non-radical resection group (Group B, 37 cases), and a non-

surgical group (Group C, 53 cases). A detailed analysis of the clinical characteristics of these three groups is given in Table 1. The

numbers of AE and CE cases in Groups A, B, and C were 13/18, 12/25, 18/35, respectively. There were 13, 23, and 35 cases, who

had received one or more rounds of surgery in Groups A, B, and C, respectively; 9, 18, and 29 cases had liver surgery; and 28, 37, and

45 cases had symptoms. All patients showed symptoms have different degrees of pain. There was one case of paraplegia in Group

C; six, 16, and 36 cases with co-infection in Groups A, B, and C, respectively; 20, 26, and 35 cases with liver involvement, and 22, 34,
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  Surgery group n Group A    Group B    Nonoperative group n
Group C

Male/female 15/16      16/21 53
Age(years) 42.9       43.8 42.3

AE/CE 13/18     12/25 18/35

Surgical history 13         23 35

Liver surgery 9         18 29

Symptom 28         37 45

Pain
Co-infection

28         37
6          16

53
36

Paralpegia 0          0 1

Liver lesions 20         26 35

Multiple lesions 22         34 35

and 35 cases with multiple lesions. The overall 1-, 3-, and 5-year survival rates for patients in the non-surgical group with effective

follow-up were 64.45%, 35.56%, and 13.33%. Next, we carried out a detailed analysis of the 109 cases experiencing surgical

intervention with effective follow-up(Table 2); there were 31 cases of radical resection (Group A), 33 cases of non-radical resection

(Group B); there was a signi�cant difference between Group A and Group B with regards to combined organ resection [Group A

(28/31, 90.3%) vs Group B (0), P < 0.05]. There were also signi�cant differences between Groups A and B with respect to

postoperative complication rate [Group A (4/31, 12.9%) vs Group B (14/33, 42.4%), P < 0.05]; postoperative symptom relief rate

[Group A (31/31, 100%) vs Group B (21/33, 63.6%), P < 0.05]; recurrence rate/lesion progression rate [Group A (6/33, 19.4%) vs

[Group B (26/33, 78.8%), P < 0.05]; the 1-, 3-, and 5-year survival rates [Group A (100%, 100%, 96.8%) vs Group B (93.9%, 75.8%,

51.5%), P < 0.05] and mean number of hospitalization days [Group A (12 days) vs Group B (16 days), P < 0.05]. The perioperative

mortality rate was 0.

Table 1. The clinical characteristics of the patients enrolled in this study.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. The surgical treatment of retroperitoneal echinococcosis. *P<0.05, compared to each group, respectively.

http://dict.biomart.cn/symptom.htm
http://dict.biomart.cn/abdominal%20pain.htm
http://dict.biomart.cn/paralpegia.htm
http://dict.biomart.cn/alveolar%20echinococcosis.htm
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  Group A Group B
n 31 33
Male  15 15

Female 16 18

PRE 4 12.9% 0

Multiple organ resection※ 28 90.3% 0

Postoperative complications※ 4 12.9% 24 72.7%

Postoperative symptom relief※ 31 100% 24 72.7%

Perioperative mortality 0 0

Relapse / progress※ 6 19.4% 26 78.8%

1-year Survival Rate※
3-year Survival Rate※
5-year Survival Rate※

100%
100%
96.8%

93.9%
75.8%
51.5%

Average hospitalization day※ 12 16

 

Discussion
RE is normally diagnosed by considering life history, clinical characteristics, laboratory �ndings, and
imaging examinations[2, 17]. In this study, 109 patients had contact or a life history of echinococcosis in
the epidemic area; the disease affected all ages. Our analyses showed that the liver was the most
susceptible organ (affecting 81/109 cases, 74.3% of the study population); all patients had varying
degrees of abdominal pain or bloating and one case in the non-surgical group had serious complications
of paraplegia. Because the liver is the main organ involved in echinococcosis, only the treatment
principles for hepatic echinococcosis have been established in the existing literature. Thus, the treatment
selected is determined according to whether the lesion can be resected, including multidisciplinary
imaging assessments, consideration of the general condition of the patient, and the technical capabilities
of the surgical team[15, 16]. In this study, the short- and long-term survival rates of the surgical group were
signi�cantly higher than those of the non-surgical treatment group; this clearly demonstrated the
importance of surgical treatment. Radical resection is the gold standard for treating echinococcosis[4],
although non-radical surgery can reduce symptoms, reduce the risk of body damage, improve organ
function and the quality of life, and prolong the survival period. For patients with severe symptoms, or
complications in the later stages, non-radical surgery may also be considered[12]. In our center, according
to the treatment principles of HE, the patient is hospitalized for a detailed assessment of the lesion and
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his or her systemic condition. If the lesion is limited and can be completely removed, and the patient can
withstand surgery, radical resection is preferred. If the lesion causes serious complications, reduces the
quality of life, and is life-threatening, but the lesion involves important organs, then non-radical surgery is
selected. After strict preoperative evaluation, we found that the perioperative mortality rate of both groups
of patients was 0. There was a signi�cantly better symptom remission rate in Group A (31 / 31,100%)
than Group B (24 / 33,72.7%) (P < 0.05). During long-term follow-up, the recurrence rate of postoperative
lesions in Group A was 19.4%, while that of Group B was 78.8%. These data showed that regardless of
whether radical resection or non-radical resection was carried out, as long as we carried out rigorous
preoperative evaluation and the operation was performed safely and effectively, then non-radical has a
signi�cant effect on relieving symptoms and improving the quality of life. Although it is important to
consider the importance and necessity of radical resection, non-radical resection is the preferred choice
for patients who cannot tolerate surgery and have multiple lesions that cannot undergo radical resection.
These patients have no choice but to take medical treatment (Albendazole 15–20 mg/kg/d) [1]. If patients
with infections in the lesions form a pus cavity, then it is possible to relieve symptoms by puncture and
drainage[11], but because of the multiple lesions and the speci�c location of the RE lesions, the surgical
di�culty can increase and the clinical effect is poor.

Due to anatomical reasons, the onset of RE is hidden; the disease also occurs in a deep location and
often involves multiple important organs. Furthermore, the lesions are easy to spread and often occur as
multiple lesions (surgical group: 55/64 cases; non-surgical group: 53/53 cases). Therefore, RE can be
easily misdiagnosed, carries a high surgical risk, and is extremely di�cult to manage. With regards to
radical lesion resection, we observed 28 cases that involved combined organ resection (e.g., the liver,
adrenal glands, kidneys, blood vessels) in Group A. We also found that the postoperative complication
rate, postoperative lesion recurrence or progression rate, and the and mean length of hospitalization were
signi�cantly lower in Group A than in Group B. The short- and long-term survival rates were signi�cantly
higher in the radical resection group than the non-radical surgery group. Symptoms, including pain, were
signi�cantly relieved after the radical resection of lesions, although 63.6% of patients in Group B also
experienced symptom relief, thus indicating that surgery can be of bene�t to most patients irrespective of
whether the form of surgery adopted was radical or non-radical.

The lesions associated with echinococcosis can metastasize to distant tissues and organs through direct
invasion, the lymphatic vessels, and via blood vessels[4]; Secondary retroperitoneal echinococcosis is
more common, although primary retroperitoneal echinococcosis is rare[13]. In this study, only four cases
were diagnosed with PRE; cystic echinococcosis was more common. These �ndings were therefore
consistent with the existing literature. Thirty-six cases in the surgical group and 35 cases in the non-
surgical group had a history of one or more surgical interventions. Of these in the 27 cases and 29 cases
had undergone excision of HE lesions. The liver is the most likely organ to be invaded by hydatid lesions.
In a previous study, Lim[14] reported the lack of fascia tissue between the bare area of the right lobe of the
liver and the right kidney when examined at autopsy, thus, indicating that the liver and the retroperitoneal
space were connected. Our retrospective analysis showed that 16 cases in Group A and 28 cases in
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Group B had liver surgery; some cases had experienced an initial round of surgical resection for their liver
lesions only for this to be followed by the appearance of RE several years after surgery (Fig. 3). This
suggests that opening the naked area on the right liver lobe during the �rst round of surgery caused the
lesion to spread along the retroperitoneal loose space, thus leading to the occurrence of RE; this might be
the main factor responsible for the higher incidence of SRE than PRE. Therefore, we believe that it is very
important that in the �rst round of surgery, especially in cases involving the right liver lobe, surgeons
protect the operation area to avoid the spread of cystic �uid and to avoid radical resection of the lesion.
We believe that his practice could prevent the recurrence of RE lesions.

Conclusions
This study has some limitations that need to be considered. First, the incidence of RE is low.
Consequently, because our study was carried out in a single-center, the number of RE cases was low.
However, we were able to summarize the treatment process for RE (Fig. 4). We hope that our �ndings and
recommendations can help facilitate the future treatment of RE. We aim to verify and expand our �ndings
in the future by conducting multi-center and large-scale studies.
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Figures

Figure 1

Radical or combined organ resection.
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Figure 2

Computed tomography (CT) �ndings of multiple hydatid lesions in the abdominal cavity and
retroperitoneum for palliative surgery.
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Figure 3

(A, B) Computed tomography (CT) scanning on 6th August 2013. (C, D) CT scanning on 24th March
2019. (E). Intraoperative image taken on 25th March 2019.
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Figure 4

Treatment process for retroperitoneal echinococcosis(RE)


