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Hepatic alveolar echinococcosis accompanied by lung and kidney
metastases: a case description of imaging findings
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Introduction

Echinococcosis is a rare and neglected zoonotic disease
caused by larval stages of tapeworms (cestodes) belonging
to the genus Echinococcus (family Taeniidae). The two
major species of medical and public health importance are
Echinococcus granulosus and Echinococcus multilocularis, which
cause cystic echinococcosis (CE) and alveolar echinococcosis
(AE), respectively. Compared with CE, AE has a low
incidence rate and high mortality. The annual incidence
rate of CE in epidemic areas is 1-200 per 100,000, and the
incidence rate of AE is 0.03-1.2 per 100,000. However,
the mortality rate of untreated or improperly treated AE
patients within 10-15 years of diagnosis is 90% (1). Almost
all AE originate in the liver, and they can be transferred
through the bloodstream to the lungs, brain, and spine,
usually first to the lungs and then gradually to other organs
or tissues (2,3). Hepatic alveolar echinococcosis (HAE)
metastasis to the kidneys is rare. Here, we report a case of
HAE metastasis to the lung and kidney successively with
imaging manifestations and features to help the diagnosis
of metastatic renal AE in the future and to promote early
detection and treatment.

Case presentation

On 23 March 2017, a 49-year-old woman attended the
Department of Hepatological Surgery at the Qinghai
University Affiliated Hospital due to discomfort and pain in
her lower back. Imaging at our hospital suggested HAE with
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intrapulmonary metastases (Figures 1,24). Since the patient’s
alpha-fetoprotein (AFP) test was negative and no hydatid
serological IgG enzyme-linked immunosorbent assay
(ELISA) was performed, based on the imaging findings, the
clinician considered her to have HAE with lung metastasis
and did not exclude a liver tumor. The patient was not
treated with medication (albendazole) because the condition
was so severe that the clinician did not think medicine would
help. From 2018 to 2019, the patient underwent a follow-
up examination at our hospital and showed an increase in
liver and lung lesions (Figure 2B,2C). In May 2020, the
patient underwent liver transplantation and resection of
an intrapulmonary lesion due to the gradual enlargement
of the lesions in other hospitals and was diagnosed with
HAE with lung metastasis. Unfortunately, specific clinical
information was not available to us. On 15 August 2022, the
patient again visited our hospital with intermittent pain in
the left lumbar region. The patient had no gross hematuria,
pyuria, difficulty urinating, no pain in urination, frequent
urination, or urgency. Physical examination revealed the
following: slight percussion pain in the left kidney area,
no eminence in both kidney areas symmetrically, no
localized skin redness, no rupture, no palpable mass, and
no pressure pain in the ureteral pathway. Double kidney
ultrasound showed hypoechoic nodules in the left kidney;
abdominal computed tomography (CT) scan showed a mid-
density mass shadow in the middle of the left kidney, with
a size of approximately 5.50 cm x 3.80 cm, circular low-
density shadow could be seen inside, and no significant
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Figure 1 Diagnostic image of the patient with HAE in March 2017. (A,B) Abdominal CT scan showed a slightly low-density mass shadow

resembling a circular shape in the secondary porta of the liver, with a size of approximately 5.83 cm x 5.10 cm, accompanied by punctate

calcification (red arrow); enhanced scanning showed no significant enhancement (red arrow). The lesion shows hypointensity on TIWI (C)
and on T2WI (D) (red arrow). HAE, hepatic alveolar echinococcosis; CT, computed tomography; T1WI, T1-weighted imaging; T2WI,

T2-weighted imaging.

enhancement was observed in the enhanced scan of the
lesion; Bilateral renal computed tomography angiography
(CTA) showed that the left renal artery supplied the lesion;
magnetic resonance imaging (MRI) showed a mass shadow
in the left kidney, with unclear boundaries and a size of
approximately 5.06 cm x 3.80 cm, T1-weighted imaging
(T1WI) showed slight hyperintensity, with multiple cystic
low signal areas visual inside. T2-weighted imaging (T2WI)
mainly showed a slightly low signal, with many high cystic
signals and short lines with hypointensity visible inside.
Diffusion-weighted imaging (DWI) showed equal or
slightly higher signal; apparent diffusion coefficient (ADC)
image showed heterogeneous signal; enhanced scanning
showed no significant enhancement (Figures 2D,2E, 3).
Additionally, the patient’s hydatid serological IgG ELISA
was positive. Based on the patient’s medical history, we

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

considered that the patient’s disease was HAE with renal
metastasis, and renal tumor was not excluded. On 29 August
2022, the patient underwent laparoscopic radical resection
of the left kidney and tumor combined with perirenal
adhesiolysis in our hospital. Postoperative macroscopic
observation revealed the following: Left renal tissue removed,
volume 9 cm x 6.5 cm x 5 cm, with a visible ureteral stump,
4 cm long and 0.4-0.5 cm in diameter; dissected along the
contralateral side of the renal hilum, a greyish-yellow area
measuring 5 cm x 4.5 cm x 4 cm was visible adjacent to
the renal capsule, clearly demarcated from the surrounding
tissue, with a perirenal fat volume of approximately 5 cm
x 5 em x 2 cm; pathological diagnosis: left renal AE with
necrosis (Figure 4). It was confirmed that this case is
HAE accompanied by pulmonary and renal metastasis.
The patient had been taking albendazole postoperatively.
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Figure 2 Diagnostic image of the patient with hepatic, pulmonary, and renal alveolar echinococcosis. (A) The enhanced MRI scan showed
no significant enhancement of the lesion; the lesion encircles the intrahepatic segment of the inferior vena cava, and the lumen of the
proximal parts of the left, middle, and right hepatic veins is narrowed (red arrow). (B) CT shows that the slight lobulation nodule in the lower
lobe of the left lung is caused by primary liver metastasis, with a diameter of approximately 1.16 cm (red arrow). (C,D) In 2019, the patient’s
CT images showed significant enlargement of intrahepatic and pulmonary lesions; their sizes were approximately 8.07 cm x 8.12 ¢cm and
2.39 cm x 2.45 cm, respectively (red arrow). (E,F) On 15 August 2022, the CT image of the patient’s left kidney lesion showed no significant

enhancement on the enhanced scan (red arrow). MRI, magnetic resonance imaging; CT, computed tomography.

Figure 3 Diagnostic image of the patient with renal AE. (A) Bilateral renal CTA showed that the left renal artery supplied the lesion (red
arrow). (B) On the T1WI, the left kidney is mainly high signal, with cystic hypointensity visible inside (red arrow). (C) On T2WI, the left
kidney is mainly hypointensity with cystic high signal visual inside (red arrow). (D) DWI showed equal or slightly higher signals (red arrow).
(E) The ADC image showed heterogeneous (red arrow). (F) MRI enhancement scan showed no significant enhancement of the left kidney
lesion (red arrow). AE, alveolar echinococcosis; CTA, computed tomography angiography; TIWI, T1-weighted imaging; T2WI, T2-
weighted imaging; DWI, diffusion-weighted imaging; ADC, apparent diffusion coefficient; MRI, magnetic resonance imaging.
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Figure 4 Postoperative specimen of left renal alveolar hydatid cyst. (A) A greyish-yellow area measuring 5 cm x 4.5 cm x 4 cm was visible

adjacent to the renal capsule, clearly demarcated from the surrounding tissue. (B-D) Surgical specimen showed the AE exhibited a vesicular

structure with vesicles of varying size and shape. HE staining (black arrow). The magnification of the objective lens is respectively x40, x100,

and x200. Ovular nodules can be seen (C, red arrow). AE, alveolar echinococcosis; HE, hematoxylin-eosin.

There were no discomfort symptoms for the patient at the
2-week, 3-month, and 6-month follow-ups. All procedures
performed in this study were in accordance with the
ethical standards of the institutional and national research
committee(s) and with the Helsinki Declaration (as revised
in 2013). Written informed consent was provided by the
patient for publication of this case report and accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

Discussion

AE is caused by Echinococcus multilocularis, the life cycle of

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

which includes intermediate hosts in small rodents and final
hosts in wild or domestic canids such as red or arctic foxes,
jackals, wolves, or dogs. Humans are aberrant intermediate
hosts, acquiring infection by ingesting eggs excreted in
the feces of the final host (4). AE is a severe disease that
causes high mortality rates, a massive economic burden,
and an enormous public health burden in Asia, especially in
the Qinghai-Tibet Plateau region. AE is ranked the most
important species in the assessment of important food-
borne parasites in Europe, with the second highest mortality
rate; it is also known as “worm cancer” because it mimics
the growth of malignant tumors and proliferates in a silent,
infiltrative manner (4,5). Imaging is an essential tool in the
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diagnosis of echinococcosis. CT is helpful in identifying
the exact location, number, and size of lesions and their
relationship to adjacent tissues and is highly sensitive
to calcifications; MRI is more beneficial for visualizing
the nature of the lesion and the surrounding vascular
invasion, so CT and MRI are often applied for preoperative
evaluation (6). Serological and immunological diagnoses
occasionally result in false negative results, so they are only
used as a reference in the diagnosis of echinococcosis (7).
We report a case of primary hepatic alveolar hydatid that
metastasized successively to the lungs and kidneys, with
complete imaging data, from which we have analyzed
the relevant features to provide some assistance in future
clinical diagnosis.

Kodama et al. reported the MRI presentation and
characteristics of 35 cases of HAE and classified them into
5 types: type I is multiple small vesicles without a solid
mass; type II is multiple small vesicles with a solid mass;
type III is a solid component surrounding a large and/or
irregular cyst with multiple small vesicles; type IV is a solid
mass without small vesicles; type V is a large vesicle without
a solid mass; the lesion is predominantly low signal on both
TIWL/T2WI, with small vesicles showing a high signal
on T2WI and mildly enhancing at the edges of the lesion
after enhancement (8). Yu ez /. reported that the basic
CT signs of HAE include a heterogeneous and substantial
mass with unremarkable enhancement on enhanced scans;
characteristic features include vesicular signs, calcified
foci, central liquefied necrosis or cavities (9). The imaging
presentation of this case was consistent with HAE type 111,
as proposed by Kodama ez 2/ Small cysts could be seen
within the solid component. In addition, foci of calcification
could be seen on CT images in this case. HAE involves
the lungs most commonly; the clinical signs are usually
dyspnea, chest pain, and cough. About 1/3 of patients with
pulmonary involvement are asymptomatic; in this case,
the patient also had no clinical signs of chest at the initial
diagnosis (10). The typical imaging picture of pulmonary
AE is a single or multiple irregular nodular shadows in the
lung with calcifications, eccentric cavities, small vacuoles,
and gravelly calcifications in the center of the pulmonary
AE lesion, which can be called “target sign” (11). In this
case, a superficial lobulated nodule with small vacuoles in
the lower lobe of the left lung was seen, consistent with
the above imaging findings. Based on imaging findings, the
European Network for Concerted Surveillance of Alveolar
Echinococcosis and the World Health Organization (WHO)
Group on Echinococcosis proposed a clinical classification
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for AE. It was designated as PNM classification system (P =
parasitic mass in the liver, N = involvement of neighboring
organs, and M = metastasis) (12,13). The lesion in our
patient’s liver encircled the intrahepatic segment of the
inferior vena cava, narrowing the lumen of the left, middle,
and right hepatic veins and metastasizing to the lungs; it
can be classified as PAN1MI according to the PNM system.
The proposal of this classification can facilitate effective
communication between clinicians to formulate the best
treatment plan.

Case of renal metastases from HAE is scarce. Previous
literature has reported AE originating in the kidney. The
relevant CT scan will show a multilocular cystic lesion
with typical septa and “ribbons sign”. On T2WI, it will
show mixed signals, with multiple smaller peripheral cysts
visible; enhanced scanning will show mild enhancement of
the lesion wall, cyst wall, and septum (14-16). In this case,
the lesion that metastasized to the kidney appeared as an
isodense shadow with a predominantly solid component
on CT, which could easily be misdiagnosed as a renal
neoplastic lesion without our knowledge of the patient’s
medical history; through enhanced scanning, we found that
the lesion was not significantly enhanced and small vesicles
were visible. MRI showed a solid mass shadow, with small
vesicles and short-line low signal areas visible inside. In
this case, the enhancement method is inconsistent with
common renal tumor lesions. Therefore, when we suspect
renal AE, the diagnosis should be made by combining the
patient’s previous history of primary liver disease and the
enhancement mode of the lesion. This case had undergone
pathology to support our initial diagnostic results.
Furthermore, in the treatment of echinococcosis, AE can be
cured by radical surgery. Patients who are no longer suitable
for radical surgery due to late diagnosis can be managed
with lifelong treatment with albendazole (4). Our patient
underwent laparoscopic radical resection of the left kidney
and tumor and took albendazole postoperatively. There was
no disease recurrence at 2 weeks, 3 months, and 6 months
of follow-up; she is still being followed up.

Renal AE needs to be differentiated from substantial
renal tumors such as renal cell carcinoma (renal clear cell
carcinoma, papillary renal cell carcinoma, chromophobe
renal cell carcinoma), renal oncocytoma, and renal pelvis
carcinoma. Renal clear cell carcinoma: due to the rich blood
supply and short circulation time of the tumor, the solid
portion of the mass appears to be significantly enhanced in
the cortical phase and rapidly decreases in the medullary
phase, showing the typical “fast-in, fast-out” feature on CT
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or MRI enhancement scans. Papillary renal cell carcinoma:
CT-enhanced scans show a low degree of enhancement
of the solid part of the mass in the cortical phase, which
is significantly lower than that of the renal cortex, with
a tendency to increase the degree of enhancement in the
subsequent phase, showing a “slow rise”; MRI-enhanced
scans show a predominantly mild enhancement of the
lesion, with a gentle progression from the cortical phase to
the excretory phase, and a slow decrease in enhancement.
Chromophobe renal cell carcinoma: CT enhanced scan
shows more obvious enhancement in the parenchymal
phase of the tumor compared to the cortical phase.
When the tumor is large, it can appear as a “spoke-like”
enhancement, and a characteristic central scar can appear
in the center of the lesion; MRI enhancement scans show
mild to moderate enhancement of the lesion and “spoke-
like” enhancement in the excretory phase (17). Eosinophilic
adenoma of the kidney: CT-enhanced scans show markedly
homogeneous enhancement of the parenchymal portion of
the lesion in the corticomedullary phase, with decreasing
enhancement in the excretory phase, below the surrounding
renal cortex. Zhang et al. studied renal cell carcinoma
and renal eosinophilic tumor in terms of the degree of
enhancement on enhanced scans (18). Their findings
were as follows: in the parenchymal phase, renal clear
cell carcinoma and renal eosinophil tumor have a higher
degree of enhancement, renal suspicious cell carcinoma is
moderately enhanced, and papillary renal cell carcinoma is
less enhanced. In the excretory phase, there is more overlap
in the degree of enhancement between different renal cell
carcinomas. No significant enhancement on CT and MRI
enhancement scans for renal AE. In contrast, renal cell
carcinoma and renal eosinophilic adenoma have varying
degrees of enhancement on CT and MRI enhancement
scans. Therefore, it is more significant to identify them
on enhanced scans. The CT manifestation of renal pelvis
cancer is a soft tissue density mass shadow in the renal
pelvis. When the renal pelvis and calyces are obstructed,
hydronephrosis can appear. The enhanced scan of the mass
shows mild to moderate enhancement, and the delayed scan
can distinctly display the filling defect caused by the tumor
when the remaining renal pelvis and calyces are significantly
enhanced. In addition, the typical clinical presentation of
renal pelvic cancer is total painless hematuria and often
stones, all of which can be distinguished from renal AE.

In conclusion, metastatic renal vesicular encapsulation is
very rare. By summarizing the imaging presentation of this
case, we have provided important imaging evidence for the
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accurate preoperative diagnosis of the patient and a vital
basis for selecting a reasonable treatment.
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