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SUMMARY
Peritoneal carcinomatosis (PC) is progression of the 
primary cancer to the peritoneum that is seen in only 
1.2% of patients with lung cancer. It is associated with 
poor prognosis especially if present at the time of initial 
cancer diagnosis. The predisposing factors for peritoneal 
spread are not yet well understood. It has been 
suggested that the oncogene status of the tumour can 
influence the patterns of metastatic spread. There is not 
enough data about the role of c-ROS oncogene 1 (ROS1) 
mutation in the development of PC in non-small cell lung 
cancer. Here, we describe a case of a 56-year-old man 
who presented with new-onset ascites and was found 
to have PC. He was diagnosed with ROS1-rearranged 
lung adenocarcinoma. No obvious primary tumour was 
identified. Patient responded well to targeted therapy 
with crizotinib and remained 6 months free of disease 
progression.

Background
Lung cancer is the leading cause of cancer-related 
death in adults.1 2 The most common sites of lung 
cancer metastasis include the pleura, lung paren-
chyma, bone, liver and brain.3 Peritoneal spread 
is rare in lung cancer with a reported incidence 
of 1.2% on clinical diagnosis.4 Peritoneal carcino-
matosis (PC) usually develops late in the disease 
process and is rarely seen at the time of cancer 
diagnosis.5 6 There are limited data on the factors 
that predict peritoneal progression. It has been 
proposed that the oncogene profile of the tumour 
might predispose to different metastatic patterns.7 
Several common mutations have been analysed 
including epidermal growth factor receptor (EGFR), 
anaplastic lymphoma kinase (ALK) and Kirsten rat 
sarcoma (KRAS) viral oncogene, but no statistically 
significant association with PC was found.5 6 On 
review of the literature published in English, testing 
for c-ROS oncogene 1 (ROS1) was reported only 
in three patients with non-small cell lung cancer 
(NSCLC) with peritoneal spread and returned posi-
tive in one of them. Here, we described a case of a 
56-year-old man who was diagnosed with PC and 
ROS1-rearranged NSCLC with no obvious primary 
tumour identified.

Case presentation
Patient is a 56-year-old man with a history of type 
I diabetes mellitus, alcohol abuse, never smoker, no 
intravenous drug use, who presented to the hospital 

with 1 month of fever up to 38.3°C and night sweats, 
shortness of breath, non-productive cough, nausea, 
diarrhoea, progressive abdominal pain and disten-
tion. His family history was unremarkable. Patient 
denied history of asbestos or other occupational 
exposure. He was initially evaluated as an outpa-
tient, diagnosed with community-acquired pneu-
monia and treated with antibiotics with minimal 
improvement of symptoms. On presentation to the 
emergency room, patient was afebrile, normoten-
sive, hypoxic (oxygen saturation of 93% on room 
air), with decreased bilateral breath sounds, abdom-
inal distention and diffuse tenderness, with positive 
fluid wave, bilateral lower extremity oedema and 
no lymphadenopathy.

Investigations
On initial presentation, patient’s lab work revealed 
leukocytosis, thrombocytosis, normal kidney and 
liver function tests. Paracentesis drained 3.5 L of 
greenish fluid. Peritoneal fluid analysis demon-
strated 468 polymorphonuclear leukocytes/μl and 
serum-ascites albumin gradient of 0.8 g/dL. His 
hepatitis panel, HIV test as well as autoimmune 
workup came back unrevealing, and tuberculosis 
test was inconclusive. Chest X-ray revealed new left 
greater than right bilateral pleural effusions. Abdom-
inal ultrasound demonstrated nodular cirrhotic liver 
with no vein thrombosis. Patient underwent thora-
centesis and pleural fluid cell immunohistochem-
istry revealed carcinoma cells that were positive 
for cytokeratin 7 (CK7) and thyroid transcription 
factor-1 (TTF1) and negative for cytokeratin 20 
(CK20) consistent with the diagnosis of pulmonary 
adenocarcinoma. CT angiography of the chest on 
admission and non-contrast CT chest after thora-
centesis revealed bilateral pleural effusions, but no 
evidence of primary tumour (figure 1A). Contrast-
enhanced CT abdomen and pelvis demonstrated 
extensive omental nodularity (figure  1B). Brain 
MRI was negative for metastasis. Peritoneal fluid 
analysis and core omental mass biopsy supported 
the initial diagnosis of pulmonary adenocarcinoma, 
immunohistochemistry was positive for CK7, 
TTF1, napsin A and negative for CK20, calretinin, 
hepar-1 stains (figure 2). Flow cytometry of pleural 
fluid revealed no immunophenotypic evidence of 
a lymphoproliferative disorder. The analysis of 
the driving mutations was negative for EGFR and 
ALK and positive for ROS1 rearrangement. Patient 
had high programmed death ligand 1 (PD-L1) 
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Figure 1  (A) CT angiogram at initial presentation: bilateral pleural 
effusions. (B) CT abdomen and pelvis with intravenous contrast at the 
time of diagnosis: peritoneal carcinomatosis.

Figure 2  Pathology. Core omental mass biopsy. (A) Clusters of 
carcinoma cells with prominent nucleoli and cytoplasmic vacuolisation. 
H&E stain, ×400. (B) The tumour cells are immunoreactive for thyroid 
transcription factor immunostain, ×400. (C) Programmed death ligand 1 
(PD-L1) immunostain positivity in tumour cells, ×400.

Figure 3  Positron emission tomography – computed tomography 
(PET/CT) scan at the time of diagnosis demonstrating extensive F-18-
fluorodeoxyglucose (FDG) -avid omental carcinomatosis (standardized 
uptake value (SUV) measuring up to 7.2). (A, B) Axial view. (C) Coronal 
view.

Figure 4  (A) CT chest with intravenous contrast at 6 months after 
crizotinib: resolution of pleural effusions. (B) CT abdomen and pelvis 
with intravenous and oral contrast 6 months after crizotinib.

expression of more than 50%. Positron emission tomography 
– computed tomography (PET/CT) scan showed extensive 
F-18-fluorodeoxyglucose (FDG)-avid omental carcinomatosis 
(standardized uptake value (SUV) measuring up to 7.2), 5 cm 
peritoneal left abdominal mass (SUV of 6.2), two left axillary/
left chest wall small soft tissue nodules mildly FDG avid with 
SUV of 3.0 (figure 3).

Differential diagnosis
On initial evaluation, patient was suspected to have alcoholic 
cirrhosis with portal hypertension and ascites complicated by 
spontaneous bacterial peritonitis. Nevertheless, his serum-
ascites albumin gradient returned less than 1.1 g/dL, pointing 
away from the diagnosis of cirrhosis-related ascites and portal 
hypertension. Patient was evaluated for non-portal hypertensive 
causes of ascites including tuberculosis, autoimmune serositis, 
nephrotic syndrome, pancreatitis and PC. Extensive omental 
nodularity seen on abdominal CT with contrast supported the 
diagnosis of PC. The most common malignancies associated with 
PC in men include tumours of gastrointestinal and urinary origin 
as well as peritoneal mesothelioma.8 Lung cancer was initially 
low on our differential especially in light of no primary tumour 
apparent on the CT angiography or CT chest. The diagnosis 
of lung adenocarcinoma was confirmed by omental biopsy and 
analysis of pleural and peritoneal fluid. The second pathology 
review at National Cancer Institute-designated Cancer Center 
confirmed diagnosis of metastatic lung adenocarcinoma.

Treatment
Patient completed antibiotic course for spontaneous bacterial 
peritonitis and was discharged on secondary prophylaxis with 
ciprofloxacin as well as furosemide and spironolactone for treat-
ment of his ascites and pulmonary effusions. As patient’s driver 
mutation analysis returned positive for ROS1 rearrangement, 
he was started on a tyrosine kinase receptor inhibitor crizotinib 
250 mg two times per day.

Outcome and follow-up
Patient had good clinical response to crizotinib treatment 
with resolution of cough, shortness of breath, abdominal 
pain and distention and decrease in lower extremity oedema. 
He continued to have mild nausea and diarrhoea. Contrast-
enhanced CT chest, abdomen and pelvis done 2 months into 
crizotinib therapy revealed markedly decreased pleural effu-
sions, resolution of ascites and peritoneal thickening, a fine 
nodularity throughout the greater omentum, greatly improved 
from the extensive omental involvement at the time of diagnosis. 
Follow-up imaging at 6 months showed no evidence of residual 
disease and patient remains on crizotinib therapy (figure 4A,B).

Discussion
PC is rarely encountered at the time of initial lung cancer diag-
nosis. In the study by Satoh et al, only one out of 1041 patients 
with lung cancer was found to have PC at the time of initial 
lung cancer diagnosis.4 It is unclear what factors predispose to 
the peritoneal spread of lung cancer. The most common histo-
logical type associated with the peritoneal metastasis is adeno-
carcinoma.5 Many patients with PC have malignant pleural 
effusions suggesting that peritoneal spread may be related to 
serosal communication with metastatic seeding, however, cases 
of isolated PC without pleural or other site metastasis have been 
reported.6 9 It has been suggested that oncogene status of the 
tumour can influence the patterns of metastatic spread.7 There 
are several case reports documenting association between EGFR-
mutation and PC in the setting of primary lung cancer.10 11 In the 
study by Hsu and colleagues, all three identified patients with 
PC had EGFR-mutation including one patient with PC at the 
time of initial cancer diagnosis.11 It could be that presence of 
driver mutation can be related to faster disease progression and 
development of PC. Nevertheless, larger studies did not iden-
tify statistically significant association between development of 
PC and presence of EGFR, KRAS and ALK mutations.5 6 There 
is very limited data on impact of the rare mutations including 
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Learning points

►► This is a rare case of c-ROS oncogene 1 (ROS1) rearranged 
lung adenocarcinoma presenting as peritoneal carcinomatosis 
(PC) with no obvious primary tumour identified.

►► Based on the literature review, no statistically significant 
association between development of PC and presence of 
epidermal growth factor receptor, Kirsten rat sarcoma and 
anaplastic lymphoma kinase mutations has been established. 
The data about the role of ROS1 mutation in peritoneal 
spread are very limited due to rareness of this mutation and 
still require further investigation.

►► Diagnosis of peritoneal spread on initial presentation is 
associated with poor prognosis. Identification of target 
mutation can lead to dramatic improvement in patient’s 
condition and markedly prolong survival. Our case 
demonstrates a patient treated with ROS1 targeted therapy 
with crizotinib who experienced symptomatic improvement 
and regression of PC. He remains free of disease progression 
for 6 months. This case highlights the importance of somatic 
mutation sequencing even if there is no primary lung tumour 
identified.

ROS1, MET and BRAF on development of PC in lung cancer 
patients. Among the reviewed literature in English, only three 
patients with PC and NSCLC were tested for ROS1 and only one 
tested positive. Similarly, only four patients were evaluated for 
MET expression and two of them were positive.5 BRAF muta-
tion was described only in one case report in coexistence with 
oncogenic KRAS G12A mutations in a patient with lung squa-
mous cell carcinoma and PC.12 Regarding the immunotherapy 
markers, Nassereddine et al demonstrated high PD-L1 expres-
sion in 37.5% of patients with lung adenocarcinoma and PC 
identified over 10-year period.13

The survival of patients with peritoneal spread has histori-
cally been poor with median survival of only 2 months after PC 
diagnosis.3 6 However, most of the studies were done before the 
introduction of targeted therapy and immunotherapy. Abbate 
et al demonstrated better overall survival in PC patients with 
EGFR mutation treated with EGFR tyrosine kinase inhibitor 
compared with EGFR wild-type/unknown population (8 months 
since PC diagnosis vs 3.5 months, respectively).5 To the best of 
our knowledge, there are no reports available on treatment of 
patients with PC with targeted therapy for ROS1 rearrangement 
or with immunotherapy in the setting of high PD-L1 expres-
sion. ROS1-rearrangement is seen in only 1% of lung adenocar-
cinoma. ROS1-rearranged NSCLC has high response rate (up 
to 80%) to targeted therapy with crizotinib, nevertheless, the 
development of resistance and tumour progression is extremely 
common over time.14 15 Alternative targeted therapy for ROS 
rearranged NSCLC treatment consists of entrectinib and ceri-
tinib.15 High expression of PD-L1 is generally associated with 
a good response to immune checkpoint inhibitor and may be 
indication for monotherapy with pembrolizumab.15 However, it 
has been demonstrated that immunotherapy has weak activity in 

NSCLC with a driver mutation. Immune checkpoint inhibitors 
are currently not recommended as a single agent in patients with 
ROS1, EGFR, ALK or RET rearrangements.16 Our case demon-
strates an interesting presentation of ROS1-rearranged lung 
adenocarcinoma with high expression of PD-L1. Our patient was 
diagnosed with PC on initial presentation while primary lung 
tumour has not been identified. He had an excellent response to 
crizotinib monotherapy with resolution of initial tumour burden 
and no evidence of disease progression and with no major side 
effects at 6 month follow-up.
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