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ABSTRACT: Complicated pulmonary unilocular cystic hydatidosis (CPUCH) is a
serious condition, which requires immediate treatment. The aim of the present
study was to evaluate the efficacy of fibreoptic bronchoscopy (FOB) in the final
diagnosis of CPUCH.

Of 1,726 cases, who underwent FOB evaluation between 1990 and 1994 in our
centre, 24 patients (17 females and 7 males), who had proven CPUCH after tho-
racotomy, were included in this study. Fourteen of the 24 cases were diagnosed in
the preoperative period by cytological and histopathological evaluation of FOB
material, whereas the remaining 10 cases with presumed CPUCH underwent tho-
racotomy for final diagnosis. Of the 14 cases diagnosed by FOB (11 females and
3 males); none had concomitant extrapulmonary hydatid disease. Whitish-yellow
membranes were seen in 12 of the cases during FOB. Whilst cuticular particles,
degenerated scoleces, and hooklets were seen in 14 cases in bronchial lavage, these
elements were identified in brushing material in only seven. In 10 of the 14 cases,
cytological diagnosis was confirmed by FOB biopsies before thoracotomy.

It is concluded that whilst the clinical, radiological and laboratory findings are
presumptive, fibreoptic bronchoscopic examination and the cytological and histopa-
thological examination of material obtained during that procedure are conclusive
for the diagnosis of complicated pulmonary unilocular cystic hydatidosis.
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Unilocular cystic hydatidosis is a parasitic infestation
caused by larvae of Echinococcus granulosus, a mem-
ber of the Cestoidea. It is endemic in many parts of the
world, especially Australia, the Middle East, South Am-
erica and the Mediterranean region [1–4]. The incidence
of infestation is 2 per 100,000 in Turkey.

The cyst consists of three layers belonging to host
and parasite. The outer pericystic layer is avascular and
formed by compressed host tissue and chronic inflam-
matory cells. The middle layer, ectocyst is a lamellar,
acellular mucopolysaccharide layer. The inner layer,
endocyst (germinal membrane), produces hydatid fluid,
young vesicles and scoleces. Hydatid fluid has a crys-
talline nature and antigenic properties [3, 5].

Diagnosis of pulmonary hydatid cyst is generally based
on clinical and radiological findings. With the exception
of hydatoptysis, there is no specific clinical finding. Un-
complicated cysts are seen as round opaque lesions on
chest radiography [6]. Infection and perforation may
change the radiographic appearance of hydatid cyst,
causing an incorrect diagnosis and delayed treatment.
Even though some radiological signs, such as the water-
lily sign, crescent sign and double arc sign, may indicate
a ruptured cyst, these findings may be difficult to inter-
pret due to inflammation and abscesses, which are usu-
ally associated with perforation [3, 5]. Serological tests
have a lower sensitivity, and false positive results may
often be seen due to cross-reactions with other parasitic
infestations and some pulmonary malignancies [7–9].
Therefore, diagnosis of complicated pulmonary uniloc-

ular cystic hydatidosis (CPUCH) is problematical. A few
attempts have been directed to diagnosis of the cysts by
fibreoptic bronchoscopic (FOB) evaluation [2, 3, 10, 11].

The aim of this study was to evaluate the efficacy of
FOB evaluation, including visual examination, and the
cytological and histopathological examination of FOB
materials, for the final diagnosis of CPUCH.

Materials and methods

Of 1,726 patients evaluated by FOB in our centre
between 1990 and 1994, 24 cases who had confirmed
CPUCH after thoracotomy were included in this study.
Seven were males and 17 were females, mean age 26
(range 16–62) yrs.

Diazepam (5 mg) and atropine sulphate (0.5 mg) were
used for premedication, and 2% lignocaine solution (~200
mg) for topical anaesthesia. An Olympus 1T20D fibre-
optic bronchoscope (Olympus Optical Co. Ltd, Tokyo,
Japan) was used for FOB evaluation. Following visual
examination, forceps biopsy, bronchial lavage and brush-
ing were performed in all cases.

Biopsies obtained by FOB were fixed in 10% for-
malin, routinely processed, paraffin-embedded, cut into
5 µm thickness and stained with haematoxylin and eosin.
Cytological materials were immediately mixed with 95%
ethanol (v/v), and centrifuged at 1,500 rpm for 5 min. The
pellets were smeared on 10 glass slides and stained with
Papanicolaou-EA65 (Pap), periodic-acid-schiff (PAS),
Masson's trichrome (MTC), and Gomori's methenamine
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silver (GMS) stains. Conventional light microscopy and
dark field microscopy were used to identify true hydatid
elements.

Patients were evaluated according to the criteria pre-
sented in tables 1–3 for the final diagnosis of CPUCH.

Clinical and laboratory findings were also analysed
in order to understand whether these data could make
any contribution to the selection of patients for FOB
evaluation in the final diagnosis of CPUCH. All clini-
cal, radiological and laboratory findings are presented
in table 1.

Results

Hydatoptysis, which is considered a pathognomonic
clinical finding of cystic rupture, was observed in only
4 of the 24 cases (17%). FOB evaluation made it pos-
sible to diagnose 14 of the 24 cases (Group 1) (58%).
The most common FOB finding in Group 1 was a gela-
tinous whitish-yellow membrane, which is pathogno-
monic for cystic hydatidosis (12 out of 14; 86%) (figs.
1 and 2, and table 2). No membranes were seen in the
remaining 10 cases (Group 2), in which hyperaemia and
oedema were the most common nonspecific findings. In
Group 1 there were 11 female and 3 male patients (mean
age 28 yrs), whereas Group 2 comprised 6 females and
4 males, (mean age 26 yrs). No significant differences
were detected when laboratory findings of the two groups
were compared. The most common location was the left
lower lobe in Group 1 (6 out of 14; 43%), and the right
lower lobe (4 out of 10; 40%) in Group 2. No extra-
pulmonary cyst was detected in Group 1, in contrast to

two cases in Group 2 (one intra-abdominal and one sub-
cutaneous).

Neither the clinical, FOB, radiological and laboratory
findings, nor the data concerning age and sex of patients
made it possible to explain the cystic rupture and the
presence or absence of diagnostic hydatid elements in
material obtained by FOB.

In the cytological examination both of brushing and
washing material (table 3), some membranous structures
showing no lamination in Pap stained smears were de-
tected in 9 of the 24 cases, and all of the cases were from
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Table 1.  –  Clinical, radiological and laboratory findings

Diagnostic criteria for CPUCH Findings of 24 patients
Group 1 Group 2
(n=14) (n=10)

Clinical
Specific

Hydatopysis 2 2
Nonspecific

Haemoptysis 12 7
Cough 10 9

Radiological
Specific

Water-lily sign 2 1
Nonspecific

Round homogenous opacity 1 0
Nonhomogenous opacity 7 2
Abscess formation 2 2
Air-crescent sign 0 1
Unilateral multiple nodules 2 1
Bilateral multiple nodules 0 3

Laboratory
Nonspecific

High ESR 14 10
Positive indirect haemagglutination 10 7
Eosinophilia 6 4
Leucocytes 4 4

CPUCH: complicated pulmonary unilocular cystic hydatido-
sis; ESR: erythrocyte sedimentation rate. Group 1 consists of
those cases where CPUCH was diagnosed by fibreoptic bron-
choscopy (FOB). Group 2 consists of those cases where FOB
was not diagnostic for CPUCH.

Fig. 2.  –  Cuticular membrane and bronchial mucosa in forceps biopsy
material. (Haematoxylin and eosin stain; internal scale bar = 200µm).

Fig. 1.  –  Whitish-yellow gelatinous cystic membrane seen intrabron-
chially.

Table 2.  –  Fibreoptic bronchoscopic (FOB) findings
FOB findings Group 1 Group 2

(n=14) (n=10)
Specific

Whitish-yellow bright gelatinous 12 0
membrane seen in bronchial tree

Nonspecific
Hyperaemia 10 6
Oedema 10 6
Purulent secretion 4 3
Bronchial compression 4 3

For definition of Groups 1 and 2 see legend to table 1.



Group 1. GMS and MTC stains showed special affinity
(resulting in brownish-black and blue colouration, resp-
ectively) to membrane particles, and typical lamination
was not found, in these nine patients. Dark field micro-
scopic examination of the stained particles revealed typ-
ical lamination in all 9 cases, which was not seen under
conventional light microscopic examination. Hooklets
were seen in scoleces in three cases (bronchial washing

(2) bronchial brushing (3)) and free-lying in nine cases
(bronchial washing (9), bronchial brushing (6)) in the back-
ground on Pap stained smears under conventional light
microscopy examination (38%) (fig. 3). They appeared
yellowish in colour with dark reflecting lines in their
centre. Conventional light microscopic examination of
MTC stained smears revealed hooklets stained reddish
against a green background in 11 cases (bronchial brush-
ing (11) and bronchial washing (9)). In the Pap and MTC
stained smears of three cases, hooklets were sparse and/or
covered by cellular elements, so that it was not possible
to identify them. However, dark field microscopy exami-
nation made it possible to appreciate these hooklets reflec-
ting brightly against a dark background.

Multinucleated giant cells, degenerated squamous cells,
dyskaryotic squamous cells, excessive amounts of eosin-
ophils, plasma cells, lymphocytes, histiocytes, erythro-
cytes, necrotic debris and fibrinoid material (secondary
criteria for the diagnosis of complicated hydatid cyst)
were seen in different combinations in all 24 cases (table
3). Whilst the histopathological examination of biopsies
obtained by FOB revealed hydatid unilocular cystic dis-
ease in 10 of the 24 cases (42%), cytological examina-
tion of the material obtained by FOB made it possible
to diagnose 14 CPUCH cases (table 4).

Discussion

Pulmonary hydatid disease is an indolent disease, and
in some cases, rupture may be the first manifestation
requiring immediate treatment because of the possibility
of life-threatening results, such as anaphylactic response,
fatal asphyxia and lung abscess. However, clinical, radio-
logical and serological tests have limited value for the
ultimate diagnosis of CPUCH. Clinical findings are non-
specific, with the exception of the hydatopysis, which
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Table 3.  –  Cytological and histopathological findings

Group 1 Group 2
Cytology Histopathology Cytology Histopathology

CLM DFM CLM CLM DFM CLM
Pap MTC GMS Pap MTC GMS

Specific (primary)
Scolex 3 3 3 3 0 0 0 0 0 0
Hooklet 9 11 6 14 0 0 0 0 0 0
Laminated membrane 1 3 3 12 10 0 0 0 0 0
Degenerated scolex 4 4 4 0 0 0 0 0 0 0
Degenerated laminated
membrane fragment 9 9 9 1 3 0 0 0 0 0
Free scolex nuclei 3 2 0 0 0 0 0 0 0 0
Separate suckers of scoleces 3 2 0 0 0 0 0 0 0 0

Nonspecific (secondary)
Multinucleated giant cells 4 4 ? 0 0 ?
Degenerated squamous cells 6 6 ? 3 3 ?
Dyskaryotic squamous cells 2 2 ? 2 2 ?
Excessive amount of eosinophils 14 14 ? 8 8 ?
Excessive amount of plasma cells 10 10 ? 3 3 ?
Excessive amount of lymphocytes 14 14 ? 10 10 ?
Excessive amount of histiocytes 8 8 ? 2 2 ?
Excessive amount of erythrocytes 14 14 14 10 10 10
Necrotic debris 3 3 3 2 2 2
Fibrinoid material 2 2 2 4 4 4

DFM was not quantified for nonspecific features. ?: not properly identified because of stain characteristics. CLM: conventional
light microscopy; DFM: dark field microscopy; Pap: papanicolaou (stain); MTC: Masson's trichrome (stain); GMS: Gomor's
methenamide silver (stain). For definition of Groups 1 and 2 see legend to table 1.

Table 4.  –  Diagnostic value of material obtained by
FOB

Group 1 Group 2
n + yield n + yield

Bronchial washing 14 14 10 0
Brushing 14 7 10 0
Forceps biopsy 14 10 10 0

FOB: fibreoptic bronchoscopy.

Fig. 3.  –  Scoleces and hooklets (arrowed) in bronchial washing.
(Papanicolaou-EAb5 stain; internal scale bar = 50 µm).



is quite difficult to detect. In the present study, this
pathognomonic finding was recognised in only four cases
although clinical attention was focused on this event.
While radiological findings are invaluable in the diag-
nosis of intact hydatid cyst, diagnosis of CPUCH is quite
difficult, since infection and rupture may change the
radiological appearance of hydatid cyst. CPUCH may
imitate many other pulmonary and pleural diseases, inc-
luding tuberculosis, primary and secondary tumours,
lung abcess, bronchopulmonary infections, Wegener's gra-
nulomatosis, bronchiectasis, pneumothorax, pleurisy and
empyema [1, 3, 5, 10, 11]. One pathognomonic finding,
water-lily sign, was seen in 3 of the 24 CPUCH cases,
and this explains its limitation for the final diagnosis of
CPUCH. Serological tests and degree of eosinophilia
are unreliable for definitive diagnosis of hydatid disease
[3, 5], therefore, additional methods, such as FOB evalu-
ation, are considered necessary for the final diagnosis
of CPUCH.

Fibreoptic bronchoscopic evaluation of pulmonary dis-
orders is a rapidly developing facility, and is effective
in the diagnosis of many conditions. There is a little
information in the medical literature about the diagno-
sis of hydatid disease by FOB evaluation [2, 3, 10, 11].
JERRAY et al. [3] reported 21 out of 105 cases of hydatid
cyst with membrane detected by FOB. HAJBI et al. [10]
reported a case with a cyst evacuated into the bronchial
lumen, leading to recovery of the patient, in which the
membrane was visible at FOB. HENRY et al. [11] report-
ed the cases of two patients who underwent surgical
resection after observation of intrabronchial cystic mem-
brane. In the present study, we detected a whitish-yellow
gelatinous membrane in 12 cases; but this image was
not visible in the bronchial tree in the remaining 12 cases.
This may be due to the limitation of FOB instrumenta-
tion or the total expectoration of cystic contents.

Cytological and histopathological evaluation of mate-
rial obtained by FOB is important in the diagnosis of
many conditions, including  hydatid disease. After cys-
tic rupture, the cystic contents and pericystic elements
spill through the bronchial tree. Whilst the hydatid elem-
ents, such as fragments of scolex, hooklet and chitinous
membrane have diagnostic importance, their degenerated
forms may lead cytopathologists to apply special cyto-
logical techniques, such as dark field microscopy, and
specific stains, such as GMS and MTC, for proper iden-
tification of their nature. Degenerated scoleces may lose
their hooklets, causing difficulty in recognition. However,
their small nucleolar size implies the correct diagnosis
even when they are degenerated [13]. It may be quite
difficult to distinguish hooklets from dense aggregates
of fibrin, mucin and cellular matrix. It is very easy to
distinguish these images on a dark ground reflecting
bright white under dark field microscopy [12]. Whilst
laminated membrane fragments are diagnostic, it may be
difficult to differentiate them from fibrinoid material, mucin
and foreign bodies, which may show pseudolaminar stri-
ation. Because of the complex chemical composition of
laminated membrane, specific stains, such as MTC and
GMS, are invaluable in differentiating laminated mem-
brane from nonspecific background [14]. Dark field micro-
scopy is also useful to identify the true lamination [12].

In the present study, 14 of the 24 CPUCH cases were
diagnosed cytologically (58%). The low sensitivity of

the cytological diagnosis of hydatid disease may be due
to the small number of diagnostic criteria, which are
restricted to true hydatid elements. However, it should be
remembered that the hydatid cyst has a third layer of
host origin, and its components are frequently seen in
cytological specimens of CPUCH cases (table 3). Whilst
these elements are not conclusive for the diagnosis of
CPUCH, they should have an important value since they
were seen in all cytological specimens of CPUCH cases.

In conclusion, fibreoptic bronchoscopic evaluation is
an important method for the diagnosis of complicated
pulmonary unilocular hydatidosis. In the present study,
58% of cases were diagnosed by cytological techniques,
including specific staining and dark field microscopy.
Clinical, radiological and laboratory findings were of
no significant value in the final diagnosis of compli-
cated pulmonary unilocular cystic hydatidosis. Therefore,
all cases with presumptive clinical diagnosis of hydatid
disease should be evaluated by fibreoptic bronchoscopy,
with cytological and histopathological examination of
the material obtained.
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