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CE1 Stage in a Healthy Japanese Female that Was Suspected to Have Been
Acquired During Her Stay in the United Kingdom
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Abstract.

We herein report a case of a young Japanese female who was confirmed to have cystic echinococcosis (CE)

1 stage based on the World Health Organization Informal Working Group on Echinococcosis pathological classification
of CE, and she was also suspected to be infected with eggs of the G1 Echinococcus granulosus sensu stricto during her
stay in the United Kingdom and therefore, suffered from synchronous pulmonary and hepatic CE. Oral albendazole was
administered initially, but rupture of a lung hydatid cyst was observed. To avoid additional rupture, we performed two sur-
geries. CE is very rare in Japan; all CE cases in Japan during the past two decades have been confirmed to be imported,
and almost all cases are hepatic CE. This case is the first case report of a Japanese patient who had concomitant giant
lung and liver CE with early-stage CE1 and was successfully treated by surgery and pharmacotherapy with a serological

follow-up.

INTRODUCTION

Cystic echinococcosis (CE) caused by Echinococcus granu-
losus is a parasitosis that is still endemic in the sheep-raising
areas of the world."* It has rarely been reported in Japan,
but all CE cases confirmed in Japan during the past two
decades were exclusively imported cases.*” The lungs are
the most common site of infection in children, and the liver
is the most common site of infection in adults.> According to
the World Health Organization Informal Working Group on
Echinococcosis (WHO-IWGE) pathological classification,
CE liver cysts are divided into six (CL, CE1, CE2, CE3, CE4,
and CE5) stages with sonographical findings.>® Synchronous
pulmonary and hepatic CE may occur in from 4% to 25% of
cases.” We herein present a case of synchronous right lung and
liver CE with CEl1 stage (based on the WHO-IWGE classifi-
cation) that occurred in a healthy Japanese female after her
stay in the United Kingdom.

CASE REPORT

The patient was a 39-year-old Japanese female. She was born
in Japan and had no remarkable past medical history. She vis-
ited several sightseeing areas near sheep ranges in the Cotswols
two times, namely in 2001 and 2002, but she never touched any
sheep or dogs directly. She began her stay at Wimbledon in
southwest London in May of 2002. She also visited Edinburgh,
Scotland, for a short trip in 2004. During her stay in the United
Kingdom, she also made short tour trips to Rome, Florence,
and Paris in 2002, but she never visited any rural areas. She
remembered that she had developed hives in July of 2002 on
the day after her welcome party at Wimbledon, which took
place 3 months after her stay there. The hives lasted for 1 day
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and disappeared without treatment. She consulted a doctor
and was told that the hives were likely from an allergy to food
or because of stress. However, she had no history of food or
drug allergies and had never developed hives in the past.

Beginning in 2006, she started to cough and experienced
weak epigastralgia in December of 2006. The cough was not
sputum-producing but gradually increased its intensity. At
8 months after the initial start of these symptoms, she experi-
enced sudden strong right back pain in July of 2007. She visited
the local hospital’s emergency room. Although several labora-
tory tests and abdominal X-rays were performed, no abnormal
findings were detected. The physician told her that she did not
have a serious health condition. She was, therefore, discharged
from the emergency room with pain medication.

In November 2007, she returned to Japan, where she visited
a clinic for her symptoms. Her chest X-ray revealed a giant
round shadow in the right lung field (Figure 1A). An abdomi-
nal echogram and computed tomography (CT) scan showed a
large cyst in the right lower lobe of her lung and the right lobe
of her liver (Figure 1B and C). These cysts were diagnosed at
first as simultaneous occurrences of a large bronchial cyst and
benign large liver cyst. However, it was indicated that there
was a possibility that it might be caused by a parasite. For
the purpose of additional investigation, she visited our hos-
pital. Antibody responses to recombinant AgB8/1 (rAgB)*°
by Western blotting (WB) were positive on March 12, 2008
(before the first operation), but they later became negative
on January 8, 2009 (6 months after the second operation).
Enzyme-linked immunosorbent assay (ELISA) values on
March 12, 2008, June, 2008, and January 8, 2009, were 0.152,
0.076, and 0.019, respectively, with a cut-off value of 0.084 opti-
cal density (OD) value at 405 nm.

To avoid the development of liver dysfunction, 400 mg/
day of oral albendazole (ABZ) were started after admis-
sion to our hospital. Five days after treatment, urticaria was
seen in her lower extremities. After she was treated with
anti-allergic drugs, her hives were relieved within 1 week.
Because she showed no signs of liver dysfunction or any other
allergic reaction, the dosage of oral ABZ was increased up to
600 mg/day, which is the generally recommended dose to treat



CYSTIC ECHINOCOCCOSIS ACQUIRED IN THE UNITED KINGDOM 457

Figure 1. Chest radiography and abdominal tomography of this CE case. (A) A posterolateral chest radiograph revealed a well-circumscribed
mass of 13 x 10 cm with homogenous density located on the right hemithorax. (B) On a CT scan of the thorax, a right lung lesion of 13 x 10 x 10
cm was noted. (C) Abdominal tomography showed a hepatic lesion with fluid density of 9 x 10 x 10 cm. (D) The wall of the lung cyst had started to
degenerate and rupture at 14 days after the initiation of treatment. A water-fluid level was observed inside the cyst. (E and F) Eosinophilic infiltra-

tion appeared in both lung fields.

echinococcosis in Japan. On day 9, the peripheral blood eosino-
philic leukocyte counts were 2,066 cells/uL, and the serum total
immunoglobulin E (IgE) titer was elevated to 5,200 IU/mL.
There were many eosinophils in her sputum samples. She com-
plained of bitterness in her mouth after approximately 3 weeks
of treatment. At this time, her serum eosinophils had increased
to 4,950 cells/uL, and a chest X-ray showed an air-fluid level
inside the lung cyst (Figure 1D). Her chest CT showed new
infiltration and wall thickening around the lung cyst (Figure
1E and F), whereas no remarkable change was seen in the
liver cyst. Repeated chest CT scans showed a lung cyst with
decreased size and air density inside the cyst.

Because of the risk of further rupture, surgery was consid-
ered for these cysts. We planned a two-stage surgical approach
from a safety standpoint, because simultaneous resection
of the lung and the liver cyst might cause a serious physical
burden for the patient. In the first operation, we performed
a right lower lung lobectomy, including total removal of the
lung CE lesion and open abdominal puncture of the liver CE
lesion. Aspiration, injection of ethanol and hypertonic saline,
and reaspiration was considered for the liver cyst. The first

operation was performed by the surgery unit after 40 days of
medical treatment. ABZ was given 2 hours before and 8 hours
after the incision was made through a naso-gastric tube after
intubation.

Because the right diaphragm was severely displaced by
the liver cyst, drainage of the liver cyst was first performed.
After liver exposure, 20% saline-irrigated gauze packs were
settled around the liver to avoid the risk of spilling the cyst
contents into the peritoneal cavity. An 18-gauge elastic nee-
dle was inserted into the cyst under guidance with sonography.
The initial pressure of the cyst was 26-28 mmHg. A percutane-
ous transhepatic catheter drainage (PTCD) tube was inserted
through the elastic needle. Then, we started aspiration of the
intracystic fluid. The hydatid cyst fluid (HCF) was transpar-
ent and nonviscous. Microscopically, there were numerous
hooks and protoscolices unique to the Echinococcus species
(Figure 2A). Protoscolices kept in 70% ethanol were analyzed
for mitochondrial cox! gene'' and confirmed to be E. gran-
ulosus sensu stricto (G1, the sheep strain; data not shown).
Detachment of the inner wall from outer membrane was
observed, and about 400 mL intracystic fluid were aspirated.

A

FiGure 2. Parasitologic evidence of CE. (A) Protoscolices (0.2% trypan blue stain, 400x) in the aspirated fluid of both the lung and the hepatic
cyst. (B) The lung CE cyst with a white outer membrane in the resected right lower lung lobe. (C) Microscopically, the cyst wall was composed of a
brood capsule (bc), germinal layer (gl), laminated layer (11), and hydatid fibrotic layer (hfl), (hematoxylin/eosin stain, 100x).
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After aspiration, 20% hypertonic saline was injected and fol-
lowed by injection of 80% ethanol for 15 minutes to kill pro-
toscolices. After injection, the fluid inside the liver cyst was
carefully aspirated again, and a PTCD tube was settled in
place.

After the liver cyst drainage, a right thoracotomy was per-
formed. Protecting the surgical field with 20% NaCl irri-
gated gauze pads, the lung hydatid cyst was punctured with an
18-gauge elastic needle. The cyst pressure was 8§ mmHg, and
a total of 1,130 mL intracystic fluid was aspirated. The color
of the pulmonary cyst fluid was turbid and yellow. The right
lower lung was resected with the lung cyst, and the right tho-
racic space was washed with warmed normal saline. The lung
cyst had a white outer membrane (Figure 2B), and a cross-
section of the cyst showed two layered capsules (Figures 2C).
We did not find any tears in the outer membrane. A 24-Fr
thoracic drainage tube was settled in her right thorax. No sig-
nificant surgical complication was observed during the first
operation or when the PTCD tube was removed 2 weeks after
the operation.

One month later, the patient developed a fever, and her
abdominal CT scan revealed that the hepatic cyst had grown
larger. The second operation was performed to remove the
hepatic cyst completely in June of 2008. After resection of the
liver cyst was carried out, intracystic fluid was submitted for
laboratory culture and pathological examination. The results
of the cultivation test of intracystic fluid showed exclusive
infection with Pseudomonas aeruginosa. We could not detect
any hooks or protoscolices in the hepatic cyst fluid. After
treatment with antibiotics against bacterial infection, the
patient was finally discharged from the hospital in July of 2008.
Oral treatment with ABZ was continued before and after sur-
gery with no cessation for a total duration of 7 months (from
February 2008 to September 2008).

DISCUSSION

Human CE caused by E. granulosus is very rare in Japan,*
and all cases diagnosed in Japan during the past two decades
were not indigenous,**¢ although CE is an endemic para-
sitic disease in various parts of the world.' Infection usually
takes place by ingestion of the eggs of E. granulosus sensu
lato. Humans become intermediate hosts and harbor cysts,
which are most commonly found in the liver (70%) and lungs
(20%).13710 For treatment, medical management through the
oral administration of antihelminthic agents has been the
preferred and established method.”> However, this treat-
ment may be associated with serious complications, such as
anaphylactic shock and death.”® In this case, we observed a
marked increase in peripheral blood eosinophils, urticaria, and
pulmonary eosinophilic infiltration. The patient’s cough was
increased inintensity about 2 weeks after treatment,and a bitter
taste was noted. These symptoms suggested a rupture of the
lung cyst.

It has been reported that rupture of a lung cyst into an adja-
cent bronchus may be manifested by vigorous coughing and
expectoration of a salty sputum consisting of mucous, HCF,
and in some cases, fragments of the laminated membrane.'*!
CE cysts in lungs can reach very large sizes because of the rela-
tively higher elasticity of the lung tissue compared with other
organs. Surgical procedures to protect the lung parenchyma
are frequently used.’® A single-stage transthoracic approach

for right lung and liver CE is performed in the countries where
this disease is endemic.!* In this case, we planned to perform
this method at first, but we ended up having to perform the
thoracotomy for the lung cyst. We opened abdomen for drain-
age of the liver cyst during the first operation, because the
liver cyst was too large to enucleate.

Figure 1 clearly indicates this case to have CE1 stage based
on the WHO-IWGE classification of CE.>® Percutaneous
puncture of a hydatid cyst is performed under ultrasound or
CT guidance followed by aspiration of substantial amounts
of cystic fluid and injection of a protoscolicidal agent into
the cyst cavity (usually hypertonic saline or ethanol). This
procedure, called puncture, aspiration, injection, and reaspi-
ration (PAIR), is recommended for uncomplicated unilocu-
lar cysts (CE1).>* However, with this method, there might
be a risk of abdominal leakage of intracystic fluid that con-
tains numerous live protoscolices of E. granulosus, especially
in cases where a cyst is too large and close to the wall of a
liver. We, therefore, performed liver cyst puncture and drain-
age under direct observation with sonography by opening the
abdomen.

Adjunctive chemotherapy before and after surgery seems
to reduce the risk of recurrence by killing protoscolices and
lessening the tension of the cysts, thus allowing for easier cyst
removal.""" However, the optimal duration of chemotherapy
before and after surgery has not been determined. Therapy
generally should be started at least 4 days before surgery,
and the WHO recommends between 4 days and 1 month. We
observed air density inside the lung cyst beginning at 2 weeks
after the oral ABZ was started. Because the lung cyst itself is
fragile compared with the liver cyst and the risk of rupture
after pharmacotherapy is high, surgical therapy for lung cysts
caused by CE is generally recommended.?*?!

The patient had no history of travel outside of Japan except
for her 4-year stay in the United Kingdom (from May of 2002
to November of 2007) and very short visits to Paris, Florence,
and Rome on a single trip. Because she became sick during
her stay in the United Kingdom and CE is not indigenous in
Japan,’ we suspected that she had likely been infected with eggs
of G1 E. granulosus" during her stay in the United Kingdom,
perhaps either in 2001 in Cotswols, a rural area in the United
Kingdom where there were many sheep and sheep dogs, or
in 2002 at the welcome party in Wimbledon. She might have
ingested eggs of this parasite on contaminated vegetables.

Based on her clinical background, she might have been
exposed to eggs just before she got the hives in 2002. If this
prediction is the case, such allergic responses might be a new
clinical marker for the initial stage of infection with eggs of
E. granulosus. Experimental infection with eggs of Echi-
nococcus spp. in animals may provide additional information
on the early or initial phases of infection.

In conclusion, we herein reported the treatment of a young
Japanese female who had concomitant right lung and liver
hydatid cysts caused by G1 E. granulosus with a right lower
lung lobectomy, including total removal of the lung cyst, drain-
age of the liver cyst by opening the abdomen, and oral ABZ
therapy. Based on our experience, physicians must take care to
prevent the risk of rupture of lung hydatid cysts before start-
ing medical treatment. This case is the first case of a synchro-
nous giant lung and liver hydatid cyst caused by E. granulosus
that was successfully treated by surgery and medical therapy
with serological follow-up in Japan.
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