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Introduction: 

Invasive mucinous adenocarcinoma (IMA) is a 
subtype of adenocarcinoma of the lung or the colon.1 
When diagnosing a malignant lung mass as mucinous 
adenocarcinoma, it is essential to confirm the tumor's 
primary nature and rule out possible metastatic 
disease—immunohistochemistry studies (IHC) and 
molecular testing are crucial to make such 
differentiation. Due to the uncommon etiology of 
pulmonary metastasis from a colonic mucinous 
adenocarcinoma in the discussed case, the patient 
primarily presented with pulmonary symptoms and 
lung mass mimicking that of a neoplasm of the lung. 
Diagnosis of metastatic diseases was delayed and 
ultimately contributed to the unfavorable prognosis. 

Classically, IMAs present nonspecific symptoms such 
as fever, cough, and dyspnea while most commonly 
involving the proximal colon. Common sites of distant 
metastasis to bone, lungs, brain, adrenal glands, and 
liver can be seen. Overall, the median survival of 
patients diagnosed with IMAs depends on many 
factors, including time to diagnosis, stage at initial 
diagnosis, and response to initiated treatment. The 
current standard of care for IMAs includes combined 
chemotherapeutic regimens, radiation, and surgical 
intervention. Surgical intervention is typically only 
warranted when a curative resection can be done.  

 

 

Combined chemotherapy with capecitabine, 
bevacizumab, and cetuximab has been applied in the 
later stages of the disease. However, a continuation of 
therapeutic methods is dependent on the initial 
response. Despite aggressive therapeutic options, poor 
prognosis follows delayed diagnosis.2 

The lack of response to conventional treatment 
options further emphasizes the importance of broader 
study into specified therapeutic approaches to IMAs 
and mucinous adenocarcinoma. We present a case of 
uncommon clinical presentation and briefly review the 
literature. 

Case Presentation: 

A 48-year-old woman presented with dyspnea, fever, 
recent weight loss, and productive cough. CT imaging 
showed a 2.6 cm mass in the lower lobe of the right 
lung. A transbronchial biopsy of the mass was 
performed but was not diagnostic. A CT-guided 
biopsy was performed. We received the 
histopathology slides for confirmatory outside 
consultation with the submitted diagnosis of mucinous 
adenocarcinoma of the lung. Microscopic examination 
revealed scattered strips and groups of atypical 
glandular tumor cells floating in large extracellular 
mucin lakes seen in most of the biopsy tissue. Some 
areas showed depleted cytoplasmic mucin and a high  
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degree of cellular atypia (Figure 1A). The glandular 
component was moderately-differentiated and 
consisted of irregular, branching, and anastomosing 
glands lined by tall columnar epithelium with mild to 
moderate cytological atypia and low mitotic activity. 
(Figure 1B,C). The histomorphological findings were 
diagnostic of mucinous adenocarcinoma. We decided 
to confirm the primary origin of the tumor and rule 
out a possible metastatic process. IHC studies showed 
the tumor cells positive for CK20 (Figure 2A), CDX2 
(Figure 2C), and MUC-2 but negative for CK7 (Figure 
2B), MUC-6, and TTF-1 (Figure 2D). This immune 
profile was surprising as it indicated a metastasis from 
a colonic mucinous adenocarcinoma rather than a 
primary lung mucinous adenocarcinoma. Molecular 
testing showed deficient mismatch repair resulting in 
increased rates of microsatellite instability and KRAS 
mutation. 

Due to the unexpected findings, we requested a 
detailed patient's medical history. We were provided 
with an undetailed history of prior abdominal 
carcinoma treated with surgery. Pressing for a more 
detailed history, we found out that the patient was 
diagnosed with carcinoma of the right colon and 
treated with segmental resection and postoperative 
chemotherapy three years before the current 
presentation. We requested a paraffin block of the 
tumor for our review, studies, and comparison with 
the lung tumor. Studies on the prior tumor displayed 
histomorphologic features and an IHC profile similar 
to the current lung tumor. We rendered a diagnosis of 
metastatic colonic mucinous adenocarcinoma to the 
lung. We requested radiologic body imaging, and it was 
reported that there were no other sites of metastasis. 

With the recommendation of a multidisciplinary 
tumor board meeting, the lung mass was excised with 
safe surgical margins, and the patient received 
postoperative chemotherapy. Although it is reported 
that mucinous adenocarcinomas usually show poorer 
response to adjuvant chemotherapy and radiation 
regimens,1 the patient elected to receive postoperative 
cetuximab chemotherapy. The patient was followed up 
for 12 months with no evidence of recurrence or 

metastasis, after which she expired due to wide 
metastasis to the lung, bone, and liver. 

Discussion: 

Invasive mucinous adenocarcinoma is a subtype of 
colorectal adenocarcinoma, commonly localized to the 
proximal colon. Adenocarcinoma of the colon can be 
further differentiated into invasive versus non-invasive 
and mucinous versus non-mucinous. A mucin-
producing adenocarcinoma with at least 50% presence 
of intracellular mucin in tumor cells can be used to 
classify a tumor as 'mucinous.' However, the utility of 
a 50% cutoff is unclear.3 According to the World 
Health Organization (WHO), mucinous 
adenocarcinoma is classified as a 'variant' identified by 
'abundant' intracytoplasmic mucin, highlighting the 
differing scholarship surrounding its classification.3,4 
Definitive diagnosis and classification of the 
presenting neoplasm are not usually done until 
progression to an advanced stage.4  

Although the prognosis of mucinous colorectal 
adenocarcinoma compared to the non-mucinous 
variant is still being elucidated, the mucinous subtype 
shows an impaired response to chemotherapy.2 While 
the response varies, both mucinous and non-mucinous 
variants are treated with the same standardized 
guideline as all colorectal cancer subtypes. In our case, 
the patient initially presented for evaluation of a 
solitary lung mass found on computed tomography 
(CT) of the chest. Further investigation and workup, 
including a detailed history and use of IHC studies, led 
to the discovery of mucinous adenocarcinoma. It was 
a metastatic mucinous adenocarcinoma from a 
primary colonic mass.  

More than 50% of non-small cell lung cancer patients 
present with metastatic disease upon initial diagnosis.1 
Sites of metastasis from most common to least 
common include bone, lungs, brain, adrenal glands, 
liver, and extrathoracic lymph nodes. In a literature 
review by Fang et al., it was reported that colonic 
metastasis from primary pulmonary adenocarcinomas 
is not a common occurrence.1 Given the low number 
of reported cases describing invasive mucinous 



 

 

Journal of Medical Case Reports 

3 

Raju P, et al. 2022 

adenocarcinoma of the colon with metastasis to the 
lung, the presented cases provide a broader differential 
for highly suspicious lung lesions.  

IMAs are often localized to the lower lobe of the lung 
and spread along the airway. Due to diagnosis at 
advanced disease states, patients often present with 
nonspecific symptoms, including dyspnea, fever, 
weight loss, and productive/nonproductive cough.5 
Apart from a higher incidence in females, modifiable 
and nonmodifiable risk factors are poorly understood.2 

Imaging findings of mucinous tumors of the lung, 
primary or metastatic, can vary and are nonspecific. In 
the study by Fang et al., a case was presented with 
primary pulmonary mucinous adenocarcinoma with 
sigmoid colon metastasis. Upon imaging, CT of the 
chest showed multiple ground-glass nodules and 
bilateral consolidation shadows in both lungs; 
however, some reports indicate a solitary nodular 
pattern.1,5 Similarly, Nakamura and colleagues 
presented a unique case in which chest CT showed the 
presence of multiple cavitary lesions in the lung, 
widening the differential to multiple pathologies such 
as tuberculosis, nontuberculous mycobacterial 
infection, and primary or metastatic lung cancer. It was 
noted that the presence of cavitary lesions yielded a 
poor prognosis in comparison to non-cavitary IMAs. 
Various mechanisms contributed to the formation of 
cavities, such as insufficient blood supply, presence of 
proteolytic enzymes from tumor cells, and destruction 
of alveolar walls by excessive mucin and tumor 
invasion.5 

Adequate sampling of mucinous carcinoma for 
definitive diagnosis can be challenging. A 
transbronchial biopsy may be done. However, given 
the nature of the neoplasm, obtaining an accurate 
diagnosis via transbronchial biopsy presents some 
challenges regarding specimen adequacy. The 
mucinous nature of the neoplasm may not provide 
sufficient material for microscopic examination, HIS 
studies, and molecular testing. On biopsy, IMAs 
usually show goblet and columnar tumor cells 
containing intracytoplasmic mucin, which is not 
commonly observed in other lung adenocarcinomas.6 

As previously stated, most of the IMAs are localized 
towards the lower lobe of the lung, thus decreasing the 
accuracy of the transbronchial approach. 

Additionally, submucosal glands can have similar 
histopathology to the tumor cells of IMAs with 
intracytoplasmic mucin in the early low-grade stage. 
During high-grade transformation, IMAs may also 
show depleted cytoplasmic mucin and high amounts 
of cellular atypia in invasion areas. In a study by Cha 
et al., it was recommended that percutaneous CT-
guided biopsy is the most effective way to obtain 
diagnostic tissue.6 In the case described by Nakamura 
and colleagues, the diagnosis of pulmonary 
lymphangitis carcinomatosis due to pulmonary IMA 
was confirmed following a pathological autopsy. 
Microscopic findings of the autopsied lung showed 
columnar malignant cells containing abundant mucin, 
which was consistent with IMA and bronchial stenosis 
[5]. A study by Qu et al. retrospectively followed a 
group of patients with mucin-producing invasive 
adenocarcinoma of various organs. It noted that large 
size and presence of invasion are associated with 
poorer outcomes.7 

Molecular alteration is a consistent finding in 
mucinous adenocarcinoma. A study by Buettner et al. 
analyzed the distinctive cytopathological features 
separating IMAs from non-mucinous adenocarcinoma 
with KRAS mutations modeling RAS alterations in 
gastrointestinal tumors.4 Although KRAS mutations 
are the most common oncogenic driver, other clonal 
initiating drivers could include NKX2-1, TP53, or 
ARID1A mutations.1,4 Overexpression of the MUC2 
protein has been identified in association with the 
mucinous variant and increased rates of microsatellite 
instability, all of which may contribute to improved 
differentiation between variants.2 Luo et al. described 
three common possible molecular changes 
contributing to microsatellite instability: deficient 
mismatch repair, hypermethylation of promoter CpG 
islands causing silent mutations in tumor suppressor 
genes, and mutations in the RAS/MAPK pathways.2 
Increased rates of microsatellite instability contribute 
to the worsening prognosis of IMAs.  
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Immunohistochemistry is essential in confirming the 
diagnosis of IMAs and determining the origin of the 
neoplasm, primary versus metastatic. Common 
diagnostic indicators include CK7, CK10, CDX2, 
TTF-1, and rarely HNF4a.1,5,8 Most primary 
pulmonary adenocarcinomas are positive for TTF-1 
and CK7 and negative for CK20, while the opposite is 
true for colorectal adenocarcinomas; negative for 
TTF-1 and CK7 and positive for CK20 [1]. A case 
presented by Su et al. confirmed the positivity rates of 
primary lung adenocarcinoma being 73% for TTF-1, 
75% for CK7, and 0% for CK20, and the positive rates 
of primary colon cancer being 0% for TTF-1, 7% for 
CK7, and 86% for CK20.5 However, non-mucinous 
invasive adenocarcinomas can show variably less TTF-
1 expression.  

The current standard of care and treatment guidelines 
for mucinous colorectal adenocarcinoma mirrors 
other variants. While histology, gene expression, and 
oncogenesis variations have been studied, alternative 
clinical guidelines specific to mucinous subtypes have 
not been developed. Longitudinal case studies in Luo 
et al. indicated that patients with mucinous 
adenocarcinoma are less responsive to chemotherapy 
than patients with the non-mucinous variant, with 
lower overall survival rates when receiving the same 
therapies.2 Due to the delayed diagnosis of IMAs, 
chemotherapy, and radiation treatment have not 
proved beneficial. Varying chemotherapeutic 
regimens, including capecitabine, bevacizumab, and 
cetuximab, were applied and measured on patients 
with stage III and IV mucinous and non-mucinous 
colorectal adenocarcinoma, all showing similar trends 
of decreased responsiveness of the mucinous subtype 
with reduced median overall survival rate.  

Similarly, Negri et al. investigated alternate treatment 
methodologies while administering 5-fluorouracil (5-
FU), oxaliplatin, and irinotecan-based therapy as first-
line combination therapy for stage IV mucinous and 
non-mucinous colorectal adenocarcinoma patients, 
finding the median overall survival rate to be almost 
double for the patients with the non-mucinous 
variant.9 Currently, trials and research are being 
conducted on newer combination treatments 

involving nanodrugs, targeted therapy, and 
immunotherapy while simultaneously being evaluated 
for their safety and efficacy.2 

Median survival rates and treatment response data are 
limited for IMAs due to low incidence, and treatment 
options vary based on molecular and cytological 
findings. Patients with IMA often do not qualify for 
Tyrosine Kinase Receptor (TRK) inhibitors due to the 
absence of cellular targets and instead receive 
platinum-based conventional chemotherapy.6 Studies 
have shown limited to no effect on the median overall 
survival rate with the specified treatment. With the 
driving factor of oncogenesis being KRAS mutations, 
further development of KRAS inhibitors may 
positively alter the prognosis of IMAs.2 The lack of 
response to conventional treatment options further 
emphasizes the importance of broader study into 
specified therapeutic approaches to IMAs and 
mucinous adenocarcinoma.  

The delayed symptomatic presentation of IMAs 
provides difficulty in adequately identifying, 
diagnosing, and treating mucinous adenocarcinoma. 
Further research is recommended to understand 
additional disease pathways and the nuances in the 
multimodal therapeutic regime. The definitive 
diagnosis of IMAs is made through imaging studies 
such as CT scans or MRI with tissue sampling and 
immunohistochemical analysis. Thorough guidelines 
for treating specific subtypes of adenocarcinoma 
should be created to improve prognostic outcomes for 
patients with IMA diagnoses. 

Figures: 
 

 
 
Figure-1: Histopathological findings of the excised lung tumor 
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1A: Low power view showing strips and groups of atypical 
glandular tumor cells floating in large extracellular mucin lakes 
infiltrating lung parenchyma (H&E X20) 
1B: Intermediate power view showing glandular component 
consisting of irregular, branching, and anastomosing malignant 
glands (H&E X40) 
1C: High power view showing glands lined by tall cigar shape 
columnar epithelium with mild to moderate cytological atypia and 
low mitotic activity (H&E X60) 

 
Figure-2: Immunohistochemistry studies on the excised lung 
tumor 
2A: Tumor cells positive for CK20 
2B: Tumor cells negative for CK7 
2C: Tumor cells positive for CDX2 
2D: Tumor cells negative for TTF-1 
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