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Background Primary invasive mucinous adenocarcinoma of the lung is a very rare mucus-producing pulmonary 
adenocarcinoma. It is associated with various presenting symptoms and poor prognosis.

Summary We report a patient who presented with respiratory failure and acute respiratory distress syndrome 
after percutaneous drainage of a pleural effusion. Radiological features, patient demographics, and 
evidence of anaphylactic shock were suggestive of a ruptured echinococcal hydatid cyst. Given 
instability, he was managed with the percutaneous aspiration-injection-reaspiration (PAIR) procedure 
followed by interval thoracotomy and en bloc excision. Pathological examination revealed invasive 
mucinous adenocarcinoma with necrotic pulmonary infection secondary to bronchopleural fistula.

Conclusion Cystic invasive mucinous adenocarcinoma can mimic echinococcal disease. It is important to keep 
a comprehensive working differential diagnosis in a patient with acute respiratory failure. The PAIR 
procedure can improve pulmonary aeration before formal operative intervention in patients with 
hemodynamic instability and severe respiratory distress.
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Case Description
A 64-year-old man of Southeast Asian origin with a past 
medical history of diabetes mellitus and smoking presented 
to an outside hospital with worsening shortness of breath 
and hemoptysis for one week. Chest xray was suggestive of 
right pleural effusion for which a percutaneous chest tube 
was placed. After only 200 ccs of dark, bloody material 
was drained, the drain clotted. Fluid aspirate demonstrated 
a negative Gram stain, and no organisms were identified. 
The patient’s condition worsened within 24 hours to acute 
hypoxic respiratory failure requiring intubation. He was 
transferred to our facility for further care. Per the family 
report, the patient had a lung cyst potentially related to 
animal contact found in 2006 and occasional hemoptysis 
for two years. Upon arrival, the patient respiratory failure 
quickly deteriorated, requiring FiO2 of 100% and paralyt-
ics to improve oxygenation and ventilation.

Chest CT showed a large complex mixed density cyst in 
the right lower thorax concerning for hydatid cyst measur-
ing 17.1 × 15.9 × 20 cm with a compressive effect on the 
right mainstem bronchus and leftward mediastinal shift 
(Figure 1B). Bedside thoracic ultrasound was equivocal 
for daughter cysts. CT scan of the head, abdomen, and 
pelvis was negative for disseminated disease. Admission 
labs were significant for leukocytosis with no eosinophilia. 
Blood cultures on admission were negative and respirato-
ry cultures were positive for mixed respiratory flora. Echi-
nococcal antibodies were sent on admission to the CDC 
prevention laboratory and were reported as negative two 
weeks later. No malignant cells were seen on fluid cytology. 
Subsequent chest  X rays showed new airspace opacities 
throughout the left lung concerning for pneumonia. The 
presumed diagnosis was a pulmonary hydatid cyst with 
secondary respiratory failure and shock of uncertain eti-
ology, potentially from ruptured cysts from chest drainage 
and anaphylaxis. After consultation with infectious dis-
ease specialists, Albendazole was started, given presumed 
rupture of the cyst with worsening respiratory status and 
circulatory shock. IV fluids, vasopressors, and broad-spec-
trum antibiotics were initiated due to evidence of sepsis 
and left lung pneumonia on interval chest X rays. Standing 
doses of steroids and antihistamines were added, given the 
reported incidence of anaphylaxis with a ruptured hydatid 
cyst.

After a multidisciplinary discussion, the patient under-
went a bedside percutaneous aspiration-injection-reaspira-
tion procedure under close monitoring, given the patient’s 
hemodynamic instability and anticipated intolerance to 

operative intervention. The patient oxygen saturation was 
in the mid-80s despite APRV ventilatory mode under 
ARDS protocol with FiO2 of 100% and paralysis. Under 
ultrasound guidance in a sterile fashion, we performed 
a bedside percutaneous placement of a 24Fr chest tube 
followed by aspiration of the cyst contents. We initially 
aspirated 400 ccs of dark thick malodorous gelatinous 
material. We upsized the chest tube to 28Fr with Seldinger 
technique, allowing another 800 ccs of the same material 
(Figure 2A). Following this, we injected 500 ccs of 15% 
hypertonic saline into the cyst. We clamped the tube for 15 
minutes, followed by reaspiration drainage. Gram-positive 
cocci were seen, later identified as MRSA. Fluid cultures 
were negative for fungi, acid-fast bacilli, and ova or par-
asites. Postprocedural plain films demonstrated improve-
ment in aeration in the right hemithorax (Figure 1C).

On postprocedural day 2, the patient’s oxygenation 
improved, decreasing the FiO2 requirement to 60%. 
The patient was taken to the operative room for defini-
tive source control. He underwent right posterolater-
al thoracotomy, en bloc right lower lobectomy, and full 
decortication. We noted that the entire right lower lobe 
was completely necrotic and full of cystic and gelatinous 
material upon entering the chest cavity. The patient had a 
significant air leak from the open bronchi from the bron-
chopleural fistulas that had developed due to necrosis. We 

A and B) CXR and CT scan of chest consistent with massive right cystic mass 
(black arrow) in right hemithorax with bronchial compressive effect (white 
arrow); C) status post-PAIR with better aeration in right and new airspace 
opacities throughout left lung; and D) status post-en bloc right lower lobectomy.

Figure 1. CT Scans. Published with Permission
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proceeded with decortication of the right lower lobe and 
mobilization, followed by en bloc resection (Figure 2B). 
He was then transported to the ICU in guarded but stable 
condition (Figure 1D).

The patient completed a course of vancomycin for mul-
tifocal MRSA hospital-acquired pneumonia. Albendazole 
was discontinued after a lack of pathological evidence of 
echinococcal disease. The hospital course was complicat-
ed by a prolonged stay, liver injury, and respiratory fail-
ure requiring a tracheostomy and eventually discharge to 
a skilled nursing facility. The surgical specimen revealed 
a cystic mass with abundant tan-brown mucoid material, 
which was adherent to the inner lining of the cyst. Micro-
scopically, the cyst consisted of abundant mucus-filled 
dilated spaces lined by atypical columnar cells confirming 
the diagnosis of invasive mucinous adenocarcinoma (Fig-
ure 3). Next-generation sequencing was performed on the 
tumor and revealed a KRAS p.Gly13Asp gain of function 
mutation confirming mucinous carcinoma. The patient 
was referred to the oncology outpatient clinic for system-
ic chemotherapy for presumed stage IV disease with gross 
spillage into the thoracic cavity.

Discussion
Invasive mucinous adenocarcinoma is an exceptional-
ly rare primary lung cancer with an incidence as low as 
0.2%.1 It is associated with variable presenting symptoms.2 
Diagnosis can be challenging, with up to one-third being 
misdiagnosed initially as pneumonia given multifocal 
consolidative appearance.3 CT scans can show peripheral 
lesions with variable appearances. Histologically, clusters 
of neoplastic cells float in the mucin, which fills the alveo-
lar spaces. KRAS mutations are observed in a high propor-
tion of mucinous adenocarcinomas.4 Because of its rarity, 
the management of this disease is controversial. Prognosis 
is generally poor, with modest response to chemotherapy.3

Ibáñez et al. reported a patient with a similar diagnostic 
dilemma as ours with a large colonic mass. On imaging, 
the patient had a history of chronic abdominal pain with 
evidence of a multi-septate cystic mass in the right colon, 
mimicking a hydatid cyst.5 Pathologically, mucinous car-
cinoma was identified. In our case, patient demographics, 
history of relevant animal contact, and known cyst for 
years with the cystic features of the mass on imaging were 
all convincing of hydatid disease, considering quick dete-
rioration in the clinical status to ARDS and shock after 
the percutaneous drainage before transfer from the outside 
facility. Our patient’s hemodynamic instability was initial-
ly contraindicated by prompt operative intervention, and 
thus we performed a PAIR procedure that helped with his 
oxygenation. We believe that the option of PAIR followed 
by interval thoracotomy can be considered for patients 
with a ruptured hydatid cyst and instability.
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A) Injection of hypertonic saline; and B) extensive necrosis of right lower lobe 
with multicystic gelatinous component.

Large mucin-filled spaces (black arrows) and infiltrative acini (red arrows).

Figure 2. Bedside Percutaneous Aspiration of Cyst Content. Published with 
Permission

Figure 3. Histopathology of Invasive Mucinous Adenocarcinoma at 4x 
Magnification. Published with Permission
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Conclusion
Retrospectively, this patient likely had a mucinous cyst that 
degenerated into invasive adenocarcinoma. This insidious, 
malignant process advanced locally, significantly reducing 
the volume of the right hemothorax, causing dyspnea and 
hemoptysis, predisposing the patient to necrotizing MRSA 
pneumonia. Placing the pigtail for the presumed effusion 
caused a diffuse SIRS response followed by features of sep-
tic shock. Given the patient’s origin, animal contact histo-
ry, and known cyst, we believed he had a ruptured hydatid 
cyst in his right lung. By performing PAIR, we improved 
his oxygenation, which temporized the patient for defini-
tive resection in the OR. No evidence of parasitic infesta-
tion was noted on pathology, and echinococcal antibodies 
were negative. Pathological features were typical for muci-
nous carcinoma, including KRAS mutation.

Lessons Learned
Invasive mucinous adenocarcinoma is a rare primary pul-
monary malignancy with variable presentations. PAIR 
procedure may temporarily stabilize patients with similar 
diagnostic dilemmas until they are more stable for formal 
operative resection.
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