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Case Report

Delayed Surgical Treatment of a CE1 Lung Cyst Resulting in
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Lung is the second most common locationof cystic echinococcosis (CE), after the liver. Diagnosis of lung CE is often incidental,
and clinical manifestations depend on the location and size of the cyst, the most common being chest pain, shortness of breath,
expectoration of fragments of endocyst, and haemoptysis. Surgery is the primary treatment, with a minor role for medical therapy.
Delayed diagnosis and treatment may have important consequences. We present a case of lung CE in whichsurgical treatment was
delayed due to the first wave of COVID-19. Since surgery could not be performed immediately, the patient was kept on
albendazole and the cyst stage moved from CE1 to CE3a, to CE4, eventually requiring a more aggressive pericystectomy instead of
the commonly performed endocystectomy. The clinical and imaging characteristics of a rare CE4 cyst of the lung are reported.

1. Introduction

Cystic echinococcosis (CE) is a zoonosis caused by the larval
stage of the cestode Echinococcosis granulosus s.l.. It mainly
affects patients from poor areas where sheep raising is prac-
ticed. Cysts may form in any internal organ, but the liver and
lungs are the main locations[1]. Cyst rupture and dissemina-
tion (either through body cavities or via hematogenous spread)
can result in secondary CE [1]. Diagnosis of CE is based on
imaging, while serology has an ancillary role [2]. Cysts are
staged using the “WHO Informal Working Group on Echi-
nococcosis” classification, which also directs subsequent
management of uncomplicated cases [3]. Lung lesions can be
diagnosed by X-ray in most patients with a compatible history,
while CT is used for pre-surgical evaluation [4]. Lung cysts can
be treated with albendazole (ABZ) if they are small and un-
complicated [4], whereas cysts larger than 5cm and smaller

complicated cysts should be managed surgically, sparing as
much parenchyma as possible [5]. Uncomplicated lung cysts
initially may be asymptomatic or present with cough, chest
pain, and shortness of breath. Here, we report a case of lung
echinococcal cyst in which the delay of surgical intervention
due to disruption of surgical activity during the first COVID-19
wave resulted in a CE4 stage cyst, rarely seen in the lung,
eventually treated with pericystectomy.

2. Case Presentation

A 36-year-old Ghanaian man, living in Italy since 2007, with
a history of hypertension, was admitted to the E.D. of
a tertiary hospital in the Campania region, Italy, in De-
cember 2019, following a car accident. A chest X-ray and CT
scan documented an 11 x 7 cm cystic lesion localized in the
right superior lobe of the lung without pleural effusion. The
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scan also showed a cystic lesion of the spleen. The patient
was transferred to a tertiary care hospital in Naples, where
imaging confirmed the lung cyst (Figures 1(a) and 1(b)) and
serology for E. granulosustested positive. Medical therapy
was started with albendazole (ABZ) and the patient was
discharged after being scheduled for surgery. However, he
was lost to follow-up after a few weeks. In February 2020 he
experienced sudden chest pain and expectoration of yel-
lowish mucus and presented once again to the E.D. of the
closest hospital. A CT scan of the chest ruled out life-
threatening conditions, the diagnosis of lung CE was con-
firmed and the patient was discharged because surgery was
limited due to COVID-19. The following year, in April 2021,
another episode of expectoration of fragments of the
endocysts and chest discomfort occurred, and the patient
was admitted to the Pulmonology Unit of another hospital in
Naples. ABZ was started once again, and a new CT scan of
the chest showed a change in the appearance of the lung cyst,
which was now surrounded by a thick wall with fluid content
and wavy lines inside the cavity. A homolateral pleural ef-
fusion was seen, as well as mediastinal and right peri-
bronchial lymphadenopathies, with a necrotic component.
Indication for surgery was confirmed, but again surgery was
not possible because of the ongoing COVID-19 pandemic.
Radiological and clinical follow-up was carried outby
a multidisciplinary team including infectious diseases spe-
cialists and thoracic surgeons at the Monaldi and Cotugno
Hospitals in Naples. A CT scan of the chest performed in
December 2021 showed a reduction in the size of the lung
lesion, with the appearance of intracystic small air crescent
and perilesional atelectasis. Bacterial superinfection of the
cyst was suspected (leukocytosis, fever, and contrast-
enhanced CT findings showing pericystic inflammation)
and treated empirically with amoxicillin/clavulanate. The
patient was referred to the WHO-Collaborating Centre for
the Clinical Management of Cystic Echinococcosis in Pavia
and was rescheduled for surgery but developed haemoptysis
in May 2022, which lead to emergency surgery. The pre-
operative CT scan confirmed the above-described changes in
the radiological appearance of the cyst (Figures 1(c)-1(e)),
and the bronchoscopic examination ruled out major cysto-
bronchial fistulisations. Surgical pericystectomy with
a thoracoscopic-thoracotomic hybrid approach with bron-
chial saturation was performed after positioning of
hypertonic-soaked gauze pads and subsequent lavage with
hydrogen peroxide and povidone-iodine of the pleural cavity
was carried out (Figures 1(f) and 1(g)). The patient re-
covered and continued therapy with ABZ, suspended in
October 2022 after a 6-month course, when US examination
of the abdomen showed almost complete solidification of the
splenic cyst. The postoperative course was free of compli-
cations, and the patient is currently well and asymptomatic.
A timeline of the events is presented in Figure 2.

3. Discussion

CE cysts in humans develop mainly in the liver (70% of
cases) and lungs (20%). Cysts in the lungs tend to grow faster
than in the liver [4]. Although temporarily silent, all lung
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cysts carry the risk of perforation [6]. Local complications of
pulmonary CE include cyst rupture, superinfection, and
mass effect of the cyst [7]. The cyst can form cysto-bronchial
and cysto-pleural fistulae. The former causes expectoration
of cyst fluid and portions of the endocyst and haemoptysis.
Fistulized cysts are prone to superinfection with chronic
lung abscess formation. Different treatment options are
available for liver cysts, where a stage-specific approach has
been recommended (medical therapy, surgery, percutaneous
treatment, and watch and wait approach) [4]. However, the
anatomical structure of the lung makes surgery the only
option for large cysts. Benzimidazoles may be used in small
cysts, as stated in the WHO-IWGE recommendations [4, 8],
although failure rates of around 30% have been reported [8].
Percutaneous treatments are not indicated in lung CE pa-
tients, due to the high risk of rupture and dissemination and
the same risk is present for larger cysts treated with benz-
imidazoles [9]. Hence, in lung CE, surgery must be
employed for active and transitional cysts larger than 5cm
or for complicated cysts of any stage [4, 10, 11]. Prompt
surgical treatment or treatment with ABZ in selected
cases allow cure in the majority of cases, with relatively
few recurrences and—in expert hands—minimal com-
plications [10, 12, 13]. While not indicated as treatment
in large pulmonary cysts due to the risk of rupture [14], all
surgical interventions on the cyst require the use of a one-
monthperioperative prophylaxis with ABZ (beginning
from the day before the procedure), to avoid surgery-
related CE dissemination [15].

The impact of the COVID-19 outbreak on healthcare
systems, with the almost complete interruption of surgical
activities, prevented our patients from being treated early
[16]. The radiological findings in May 2022 (volume re-
duction, intracystic air bubbles, and pericystic consolida-
tion) correlate with rupture and infection of the lung CE cyst
[5, 7]. Complicated cysts in the lung are associated with
higher postoperative morbidity and mortality [6]. The
elapsed time probably allowed for the formation of an in-
flammatory tissue around the lung cyst, increasing the
thicknessof the pericyst. The CT scan and ultrasound of the
lung cyst performed immediately before surgery showed
solidification of the content (CE4) and a thick cystic wall,
a pattern rarely observed in lung CE (Figure 1(e)). The
patient was initially treated with ABZ, then he developed
a bronchial fistula that led episodes of expectoration of
parasitic material. Chronic inflammation caused the
thickening of the pericyst , assuggested by the presence of
increased hilar lymph nodes. Bacterial superinfection
(neutrophilia, increase in C-reactive protein) was noted.
Since pericystic inflammation is known to occur following
the administration of ABZ [17], it might have had a role in
blood vessel erosion triggering haemoptysis. Chronic in-
flammation and the increased thickness of the pericyst may
also have prevented the occurence ofmajor bronchial fistulas
that were absent at the preoperative bronchoscopic exam-
ination. [10]. [14], [10].

In conclusion, the forced delay in surgical treatment of
the lung cyst shows that the shift in cyst stage occurred
during medical treatment from CE1 to CE3a, to CE4, occurs
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FiGure 1: Radiological and surgical findings. (a, b) Thoracic imaging at the time of diagnosis showing a liquid cyst; (¢, d) thoracic imaging
right before surgery showing a decrease in cystic volume, air within the cyst, and pericystic thickening; (e) ultrasound of the lung cyst carried
out during the hospitalization before surgery showing the complex US structure of the cyst, with the “ball of wool sign”; (f, g) intraoperative
findings showing the thoracotomic approach and the shreds of pericyst requiring careful dissection.

Car accident Cough, chest pain Cough, chest pain Bacterial superinfection Haemopthysis
Chest X-ray, chest CT Diagnosis confirmed Chest CT Chest CT

Serology pos
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ABZ Lost to f/u ABZ Amoxi/clav ABZ = Surgery
CE1l CE3aw/ t pericyst CE3aw/ t pericyst CE4
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FiGure 2: Timeline illustrating the events presented in our case report. ABZ = albendazole; CT =computer tomography; amoxi/clav = antibiotic
treatment with amoxicillin/clavulanic acid.



CE4

F1GURE 3: Natural history of CE liver cysts: active (CE1), transitional
(CE3a), and inactive stages (CE4 and CE5). Reactivation can occur,
giving rise to CE2 and CE3b cysts, from CE3a and CE4 stages,
respectively.

in the lung as well as in the liver and in other organs
(Figure 3) [18, 19] and that entails the use of the more
invasive pericystectomy instead of the endocystectomy
performed when the cyst is CE1 or CE3a.

Data Availability

Data are available upone request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

We thank Sam Goblirsch, MD, for editing the paper for
grammar and style.

References

[1] N.I. Agudelo Higuita, E. Brunetti, and C. McCloskey, “Cystic
echinococcosis,” Journal of Clinical Microbiology, vol. 54,
no. 3, pp. 518-523, 2016.

[2] M. Siles-Lucas, A. Casulli, F. J. Conraths, and N. Miiller,
“Laboratory diagnosis of echinococcus spp. in human patients
and infected animals,” Advances in Parasitology, vol. 96,
pp. 159-257, 2017.

[3] WHO Informal Working Group, D. A. Vuitton, and
H. A. Gharbi, “International classification of ultrasound
images in cystic echinococcosis for application in clinical and
field epidemiological settings,” Acta Tropica, vol. 85, no. 2,
pp. 253-261, 2003.

[4] E.Brunetti, P. Kern, and D. A. Vuitton, “Expert consensus for
the diagnosis and treatment of cystic and alveolar echino-
coccosis in humans,” Acta Tropica, vol. 114, no. 1, pp. 1-16,
2010.

[5] P. A. Koul, A. N. Koul, A. Wahid, and F. A. Mir, “CT in
pulmonary hydatid disease: unusual appearances,” Chest,
vol. 118, no. 6, pp. 1645-1647, 2000.

Case Reports in Infectious Diseases

[6] A.Kuzucu, O Soysal, M. Ozgel, and S. Yologlu, “Complicated
hydatid cysts of the lung: clinical and therapeutic issues,” The
Annals of Thoracic Surgery, vol. 77, no. 4, pp. 1200-1204, 2004.

[7] A. T. Turgut, T. Altinok, S. Top¢u, and U. Kosar, “Local
complications of hydatid disease involving thoracic cavity:
imaging findings,” European Journal of Radiology, vol. 70,
no. 1, pp. 49-56, 2009.

[8] D. Dogru, N. Kiper, U. quelik, E. Yal¢in, and A. G6¢men,
“Medical treatment of pulmonary hydatid disease: for which
child?” Parasitology International, vol. 54, no. 2, pp. 135-138,
2005.

[9] E. Brunetti, H. H. Garcia, and T. Junghanss, “Cystic echi-
nococcosis: chronic, complex, and still neglected,” PLoS
Neglected Tropical Diseases, vol. 5, no. 7, pp. el146-e1147,
2011.

[10] T. Lupia, S. Corcione, F. Guerrera et al., “Pulmonary echi-
nococcosis or lung hydatidosis: a narrative review,” Surgical
Infections, vol. 22, no. 5, pp. 485-495, 2021.

[11] H. Wen, L. Vuitton, T. Tuxun et al., “Echinococcosis: advances
in the 21st century,” Clinical Microbiology Reviews, vol. 32,
no. 2, Article ID 000755-18, 2019.

[12] S. Santivanez and H. H. Garcia, “Pulmonary cystic echino-
coccosis,” Current Opinion in Pulmonary Medicine, vol. 16,
no. 3, pp. 257-261, 2010.

[13] Y. Aydin, A. B. Ulas, L. Ince et al., “Evaluation of albendazole
efficiency and complications in patients with pulmonary
hydatid cyst,” Interactive Cardiovascular and Thoracic Sur-
gery, vol. 34, no. 2, pp. 245-249, 2022.

[14] M. Al-Saeedi, A. Ramouz, E. Khajeh et al., “Endocystectomy
as a conservative surgical treatment for hepatic cystic echi-
nococcosis: a systematic review with single-arm meta-
analysis,” PLoS Neglected Tropical Diseases, vol. 15, no. 5,
Article ID 00093655, 2021.

[15] R. J. Horton, “Albendazole in treatment of human cystic
echinococcosis: 12 years of experience,” Acta Tropica, vol. 64,
no. 1-2, pp. 79-93, 1997.

[16] R. Hunger, V. Kénig, R. Stillger, and R. Mantke, “Impact of
the COVID-19 pandemic on delays in surgical procedures in
Germany: a multi-center analysis of an administrative registry
of 176,783 patients,” Patient Safety in Surgery, vol. 16, no. 1,
p. 22, 2022.

[17] M. Stojkovic, M. Zwahlen, A. Teggi et al., “Treatment response
of cystic echinococcosis to benzimidazoles: a systematic re-
view,” PLoS Neglected Tropical Diseases, vol. 3, no. 9, Article
ID e524, 2009.

[18] M. Teke, C. Gogmez, C. Hamidi et al., “Imaging features of
cerebral and spinal cystic echinococcosis,” La radiologia
medica, vol. 120, no. 5, pp. 458-465, 2015.

[19] P. Polat, M. Kantarci, F. Alper, S. Suma, M. B. Koruyucu, and
A. Okur, “Hydatid disease from head to toe,” RadioGraphics,
vol. 23, no. 2, pp. 475-494, 2003.





