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Aspergilloma (a saprophytic infection) typically colonizes lung cavities due to underlying diseases such as tuberculosis,
bronchiectasis, cavitary lung cancer, sarcoidosis, and pulmonary infarctions. Rarely, aspergilloma has been noted within a hydatid
cyst. Even if this was the case, it is more common to fnd the coexistence of aspergilloma and pulmonary echinococcal cysts in
immunocompromised individuals. It is, however, very uncommon to fnd this coinfection in normal immune status individuals.
Here, we report on the successfully treated case of a 30-year-old immunocompetent female from Western Nepal with histo-
logically proven coinfection by these two pathogens. She had a prolonged history of exposure to domesticated dogs. She sufered
from hemoptysis from time to time for 3 years with increased frequency in the last 30 days. She was misdiagnosed clinically during
a past medical visit at a local health center. Her computed tomography (CT) scans showed well-defned nonenhancing cystic
lesions in the anterior basal segment of the right lower lobe adjacent to the major fssure. She underwent enucleation of the cyst via
right posterolateral thoracotomy. On further histopathological evaluation, laminatedmembranes of the ectocyst along with fungal
elements were found, and periodic acid-Schif (PAS) staining revealed Aspergillus in the form of septate hyphae and acute angle
branching. Owing to patient’s economic constraints and unavailability in our center, DNA testing and molecular characterization
could not be performed which further highlights the essence of diagnosing and managing such cases in resource poor settings.
Eventually, we reviewed 12 confrmed cases of this coinfection in immunocompetent individuals during a period of 7 years
(2015–2022) comparing them to a systematic review of 22 confrmed cases of the same coinfection from 1995 to 2014.

1. Introduction

Echinococcosis, a worldwide zoonosis and one of the 17
neglected tropical diseases enlisted by the World Health
Organization (WHO) is a health problem of concern in
communities where animal husbandry and traditional ag-
ricultural activities are part of living. Dogs, the defnitive
hosts, transmit infection to humans (aberrant intermediate
hosts) through the faecal-oral route, as tapeworms pass

proglottids and eggs in dogs’ faeces. Tere are two major
species that are of particular medical and public health
importance: Echinococcus granulosus and Echinococcus
multilocularis, which cause cystic echinococcosis (CE) and
alveolar echinococcosis, respectively [1–3].

Hydatid cysts of Echinococcus granulosus develop mostly
in the liver and lungs of humans. Most patients remain
asymptomatic in the early phases of infection. Symptoms
follow as the cysts become larger or complicated with
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varying manifestations based on size, location, compression
of nearby structures, and condition of the cystic structures
[4, 5].

Pulmonary hydatidosis coinfected with cryptococcosis,
aspergilloma, and saprophytic fungus has been reported in
the literature [6–8]. Aspergillus species can generally colo-
nize pre-existing lung cavities caused by tuberculosis, sar-
coidosis or bronchiectasis; however, it is extremely rare to
fnd an aspergilloma developing in pulmonary CE. Infection
by Aspergillus can occur in immunocompromised patients
but coinfection of aspergilloma with an unruptured pul-
monary hydatid cyst in immunocompetent individuals is
very unlikely [9].

Te diagnosis of hydatid disease is based on imaging
techniques (CT, MRI, ultrasound, and radiography) which
identify the space-occupying cysts or lesions caused by
developing, dying, or dead metacestodes of Echinococcus
species. Surgery remains the mainstay of treatment, aiming
to preserve the lung parenchyma where possible with pa-
renchymal resections reserved as last-resort options [9, 10].
Te coinfection by these pathogens can result in massive
hemoptysis and even dreadful invasive disease for which
early diagnosis and treatment are crucial [8].

We hereby report the successful treatment of a coexistent
pulmonary hydatid cyst and aspergilloma in a previously
misdiagnosed, immunocompetent young female.

2. Case Report

A 30-year-old female farmer and nonsmoker with chief
complaints of hemoptysis from time to time for 3 years with
increased amount and frequency for the last 30 days was
admitted to Manmohan Cardiothoracic Vascular and
Transplant Center, Kathmandu, Nepal. At the time of ad-
mission, she complained of cough with associated hemop-
tysis and chest pain.

She was in her usual state of health 3 years back when she
developed coughing up blood with a frequency of 1-2 ep-
isodes a month. With these symptoms, 7months later, she
visited a nearby medical center where she was diagnosed and
treated for pneumonia. Te symptoms persisted with oc-
casional episodes of coughing up blood for which nomedical
intervention was sought. Around a year back from now, she
noticed the presence of whitish pieces mixed with blood for 2
episodes while coughing up, which was associated with
a sour/bitter taste in her mouth. With the persistence of her
symptoms of coughing up blood, a few months later she
visited a tuberculosis center near her village where a CTscan
demonstrated lesion on her lungs, and she was diagnosed of
having a hydatid cyst in her lungs. From there, she was
referred to our center for further management.

She denied a history of fever, shortness of breath, night
sweats, signifcant weight loss, contact with TB, history of
travel, family history of malignancy, the use of immuno-
suppressive drugs, and similar illnesses in family members.
Tere was no history of pre-existing pulmonary diseases,
extrapulmonary symptoms, and known previous medical
problems in the patient. Tracing her history, her home was
near a jungle, and including hers, nearly all homes had

domesticated dogs. She gave a history of prolonged exposure
to domesticated dogs. She was a nonsmoker, nonalcoholic,
and consumed a mixed diet.

In our center, her vital signs showed normality with
a blood pressure of 118/70mm·Hg, a pulse rate of 80 beats/
minute, a respiratory rate of 18 breaths/minute, an oxygen
saturation of 97% in room air, and an axial body temperature
of 98 degrees Fahrenheit. Routine laboratory examination
showed no abnormality with hemoglobin of 12 g/dl and
there was no eosinophilia on peripheral blood examination.
Total and diferential leukocyte counts were within normal
limits. Serum electrolytes, liver function tests, renal function
tests, and other systemic examinations were unremarkable.
Sputum smears were negative for acid-fast bacilli. She was
nonreactive for Hepatitis B and HIV antigens. Physical
fndings were confned to the chest with decreased breath
sound on the right hemithorax.Te laboratory parameters of
our patient at the time of admission are tabulated in Table 1.

Her chest CT upon presentation showed well-defned
nonenhancing cystic lesion in the anterior basal segment of
the right lower lobe adjacent to a major fssure. Multiple air
foci were seen within it. Tere was a segmental bronchus
seen within the cyst with the possibility of communication
with the cyst. It was causing segmental collapse with the
upward pull of the right hemidiaphragm. No obvious pleural
or chest wall communication was seen (Figures 1 (d) and
(e)). Tere was no associated liver lesion on abdominal
ultrasonography.

Te surgery was performed via the right posterolateral
thoracotomy from the 5th intercostal space. Intraoperatively,
the cyst was approximately of size 7.5 ∗ 5.5 cm in the su-
perior segment of the right lower lobe. Four bronchial
communications were identifed. A cystectomy was done,
and at least 4 cystobronchiole communications were noted
which were individually closed with nonabsorbable sutures,
and then capitonnage was also performed. Te excised cyst
was sent for histopathological examination. What was ex-
ceptional was the presence of a laminated membrane of the
ectocyst along with fungal elements (Aspergillus) in the form
of septate hyphae with acute angle branching in hematoxylin
and eosin stain (H&E) (Figures 1 (a) and (b)). To further
confrm this fnding, Periodic acid-Schif (PAS) staining was
done which also showed acute angle branching with thin
septa (Figure 1 (c)). Tis led us to the fnal diagnosis of
coinfection by Echinococcus and Aspergillus. She has been
on oral albendazole since the frst postoperative day at a dose
of 10–15mg/kg/day in divided doses. Her stay after surgery
was uneventful and she was discharged on 3 postoperative
days. She had been on routine follow-up.

3. Discussion

Hydatidosis has a worldwide distribution as one of the most
common zoonotic diseases between humans and animals. It
is particularly endemic in the Middle East, the Mediterra-
nean, Southern Europe, Latin America, East Africa, Aus-
tralia, and New Zealand. Te major determinants of
hydatidosis include conventional animal husbandry, no-
madic/seminomadic ways of life and food behavior
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including consumption of uncooked vegetables. Stray dogs
ingesting the infected viscera of sheep or goats and con-
taminating the vegetables in open felds signifcantly con-
tribute to the seropositivity of CE [1, 9].

Te liver followed by the lungs are the most commonly
involved organs representing about 60–70% and 20% of all
cases, respectively [11]. Te coinfection of hydatid cyst with
viral and bacterial infections has been reported in the lit-
erature. Aspergilloma (a saprophytic fungal infection) has
generally been noted in lung cavities including pre-existing
cavities caused by tuberculosis, sarcoidosis, and bronchi-
ectasis. Also, Aspergilloma and hydatid cyst in isolation are
known to occur in lungs; however, its coexistence in pul-
monary hydatid cyst cavities is extremely rare and reported
only occasionally in the literature. Aspergilloma can develop
in a pulmonary hydatid cyst after the onset of surgery or
years thereafter while our patient had concurrent Asper-
gillus and Echinococcus infections [8, 9, 12]. Immuno-
compromised patients are particularly more prone to
Aspergillus infections and there are scarce cases of co-
existence of Aspergillus and pulmonary echinococcosis in
immunocompetent individuals [6, 13, 14]. Koçer et al. while
re-evaluating 100 archival cases of hydatid cyst in a retro-
spective study of coexistence of hydatid cyst and aspergillosis
found that only two immunocompetent cases had coin-
fection of hydatid cyst and aspergilloma [15].

Symptomatology depends on the size and location of
hydatid cysts and initially the course is mostly asymptom-
atic. Te majority of symptoms in pulmonary hydatid dis-
ease are caused by the mass efect where cyst volume
compromises nearby structures. Complications due to
pulmonary hydatid cysts depend on size, site, and whether
the cyst is intact or not. Intact cysts usually lead to com-
pressive symptoms. Depending on bronchial and/or pleural
irritation, chest pain and coughing may develop. Atelectasis
due to parenchymal compression and the resultant pneu-
monia and hemoptysis due to vessel erosion can also develop
as a complication of intact cysts. In the case of ruptured
cysts, asphyxia, hemoptysis, anaphylactic shock, respiratory
failure, pneumonia, and bronchiectasis are the major
complications [16]. In a 5 years’ experience study at a tertiary
lung center in Iran, 234 patients with pulmonary hydatidosis
were evaluated. Te most common symptoms included
cough (59.8%), dyspnea (31.1%), hemoptysis (26%), chest

pain (14.1%), and abdominal and fank pain (2.9%) [17].
Aspergillus has a tendency to invade blood vessels, and
hence hemoptysis is a common symptom of pulmonary
aspergillosis. Also, hemoptysis occurs as a result of reactive
vascular granulation tissue, making it the most common
presentation in pulmonary aspergilloma [18, 19].

Combined radiographic and immunodiagnostic tech-
niques can be used as a reliable noninvasive modality for
confrming the diagnosis of pulmonary echinococcosis.
Apart from conventional radiography, imaging modalities
including computed tomography, magnetic resonance im-
aging, and ultrasonography can readily identify deep-seated
lesions in all organs as well as the extent and condition of
avascular fuid-flled cysts [20]. Ultrasonography as an easily
available modality should be performed to identify ac-
companying liver involvement in patients with pulmonary
echinococcosis. Concomitant cysts in the liver and lungs are
found in about 15% of cases which can further aid in di-
agnosis [21, 22].

Immunological testing owing to its lower sensitivity and
specifcity plays a subsidiary role in diagnosis. Te World
Health Organization/World Organization for Animal
Health has put forward a sequential screening and confr-
matory test model. Enzyme-linked immunosorbent assays
(ELISA), indirect hemagglutination antibody tests (IHAT),
latex agglutination (LAT), immunofuorescence antibody
tests (IFAT), and immunoelectrophoresis (IEP) can be
applied for primary screening. In reactive primary screening
groups, the inaccuracy due to cross-reactivity with other
parasitic conditions including alveolar echinococcosis,
cysticercosis, fascioliasis, and flariasis can be surmounted by
a confrmatory test which includes immunoblot assays to
test for reactivity with E. granulosus antigen subunits, rec-
ognition of specifc IgG subclasses (i.e., IgG1 and/or IgG4),
and arc 5 precipitation testing. However, pulmonary cysts
are less likely to elicit an immune response than hepatic cysts
with a seropositivity of around 65% in pulmonary cases and
80% to 94% in hepatic cases [23, 24]. Eosinophilia can be
found in around 10–30% of patients with hydatid disease. In
cases where cyst ruptures and in endemic areas, eosinophilia
is likely to be more pronounced [25].

Imaging fndings in pulmonary hydatidosis vary
depending on the presence of complications which
are classifed as uncomplicated or complicated

Table 1: Laboratory parameters at the time of admission.

Blood parameters Values Reference ranges
Total leukocyte count 6,400/mm3 4–11 ∗ 103/mm3

Platelets 1,82,200/mm3 150–350 ∗ 103/mm3

Hemoglobin 12 g/dL Female (11.5–16.5 g/dL)
PT/INR 14/1.0 PT: 10.7–15.3 seconds INR: 1.0–1.1
Random blood glucose 97mg/dL Fasting (65–104mg/dL)
Na/K 137/3.6mEq/L Na: 135–145mEq/L, K: 3.6–5mEq/L
Total bilirubin 0.4mg/dL 0.18–0.94mg/dL
Direct bilirubin 0.2mg/dL 0–0.2mg/dL
ALT/AST 17/22U/L ALT: 10–50U/L AST: 10–45U/L
ALP 68U/L 40–125U/L
Albumin 4.2 g/dL 3.5–5 g/dL
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(a) (b)

(c) (d)

(e)

Figure 1: (a) Low-power view (H&E ∗ 100) showing laminated membrane of ectocyst (blue arrow) along with fungal elements (green
arrow). (b) High-power view (H&E ∗ 400) showing septate hyphae with acute angle branching (black arrow) supporting evidence of
Aspergillus in hydatid cyst cavity. (c) PAS stain showing Aspergillus hyphae with acute angle branching and thin septa (red arrow). (d)
CECTchest (coronal view) showing segmental bronchus within the cyst with possibility of communication with the cyst (blue arrow).Tere
is segmental collapse and upward pulling of the right hemidiaphragm. No obvious pleural or chest wall communication seen. (e) CECTchest
(axial view) showing well-defned nonenhancing cystic lesion in anterior basal segment of right lower lobe adjacent to major fssure (green
arrow). Multiple air foci are seen within it.
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(contained rupture, complete rupture, and superinfection).
Te characteristics of an uncomplicated hydatid cyst are
a well-defned homogeneous lesion with varying smooth
wall thickness. CT density measurement corresponds with
fuid content at low HU values. Te central cysts tend to be
round while the peripheral ones are oval to polycyclic, and
it is rare to see daughter cysts and calcifcations in pul-
monary hydatid cysts. In around 47.5% of cases, pulmonary
hydatid cyst may rupture due to degeneration of cyst
membranes, the causation of which is multifactorial. Te
ruptured hydatid cysts show diferent radiological signs
and may show higher HU due to mucus, infection, or
hemorrhagic content [26].

In CTscans of coexistent aspergilloma and hydatid cysts,
globules of gas within the hyphal ball can be revealed,
either loose or adherent to the cavity wall by granulation
tissue. Te mobility of the fungal ball within the cavity can
be elucidated when the cavity is not fully occupied by the
fungal mass, and this is called “monod sign.” Another sign
called the air crescent sign is also an important specifc
sign in aspergilloma. However, radiographically, the
sensitivity and specifcity of identifying Aspergillus col-
onies trapped in hydatid cysts are unclear, and both of
these signs can be seen in hydatid cyst, pulmonary tu-
berculosis, pulmonary abscess, pneumocystis pneumonia,
and bronchogenic carcinoma [27, 28]. In cases where
degeneration of the cyst or infection eludes the radio-
graphic and serological diagnosis, pathologic evaluation
or positive culture helps in confrming the diagnosis [29].
Moreover, the concomitant infection with Aspergillus can
also be visualized in histology, as in our case. Te presence
of cyst-like lesions in a person from an endemic region is
a supportive factor in diagnosing cystic echinococcosis.
However, it must be distinguished from benign cysts,
mycoses, cavitary tuberculosis, abscesses, and benign or
malignant neoplasms [24].

Surgery and total excision are the mainstays of con-
servative treatment for pulmonary hydatid cysts. With the
chances of recurrences being too low, a parenchyma pre-
serving approach is best recommended. However, seg-
mentectomy and even lobectomy may be inevitable
sometimes. Commonly, Barrett/Posadas’ technique (cys-
totomy and closure of bronchopleural fstulas with or
without capitonnage) is used. Tere are various viewpoints
regarding capitonnage and one notion of surgeons is that
good results can still be obtained as the residual cavity will
obliterate on its own.When residual cavities are present after
cystectomy, long-term follow-up is recommended
[10, 30, 31].

We identifed and reviewed case reports of concomitant
hydatid cyst and aspergilloma, which presented similarly to
this case. Te detailed comparison of those cases with ours is
tabulated here in Table 2.

Aliyali et al. in their case report and systematic review of
concomitant pulmonary hydatid cyst and aspergilloma in
2015 reported hemoptysis as the most common symptom
(75%). In the same study, 76% of cases underwent standard
lobectomy and the remaining 24% had one of thoracotomy,
pneumonectomy, and cystectomy. Apart from their case,

52% of cases were treated with azole agents and 29% received
anthelmintic therapy [9].

We found 11 published cases of this coinfection after
2015 during the literature search. All individual cases
including ours were immunocompetent, and the major
presenting complaint was hemoptysis (81.8%) in 9 of 11
cases including ours which was followed by cough, chest
pain, or dyspnea. Te mean age of patients including our
case was 38.9 years with 58% being male. Antifungal
agents or anthelminthic agents were not used in our case
preoperatively. 4 cases received antifungal or anthel-
minthic therapy before surgery while one case was treated
medically only [13, 34–36, 39]. In our review of 11
published cases, standard lobectomy was performed in 5
cases, 5 cases underwent thoracotomy or cystectomy with/
without capitonnage, and 1 case was treated
medically only.

A cross-sectional survey assessing the knowledge, atti-
tude, and practice (KAP) of 180 surgically treated cases of
hydatid cyst in southern Iran found poor knowledge and
awareness of participants towards the disease. Higher age
and lower education level were associated with lower
knowledge and urban living location was associated with
a more positive attitude towards the disease. Tese results
highlight the role of awareness programs through health
education to prevent and control this neglected parasitic
infection [41].

4. Conclusion

In the present report, we have presented a previously
misdiagnosed case of pulmonary hydatid cyst and Asper-
gillus coinfection in an immunocompetent young female.
She had a 3-year-long history of intermittent hemoptysis
and was misdiagnosed during that period of health visit, and
the increased severity of hemoptysis in the last 30 days led
her to seek medical intervention in our center. A defnitive
diagnosis was established after a CT scan and histopatho-
logical evaluation of samples, and she was successfully
treated with surgery. It is crucial to bear in mind the pos-
sibility of secondary infection of a hydatid cyst cavity by
saprophytic fungus for better management of pulmonary
hydatid cysts and avoidance of complications, even in im-
munocompetent individuals. Surgical removal of the cyst is
mostly curative in immunocompetent individuals with this
coinfection. In immunocompromised individuals, the
course of this coinfection can be life-threatening and follow-
up with serological tests and imaging and prophylactic
chemotherapy targeting aspergillosis may help in reducing
further complications.
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