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Abstract. Common imaging findings of invasive mucinous 
adenocarcinoma (IMA) include consolidation of the lung 
parenchyma, nodules, and ground‑glass changes. However, the 
IMA imaging findings in the present case included diffuse, 
patchy and blurry density shadows through both lungs. To the 
best of the authors' knowledge, this image pattern has rarely 
been reported. The patient provided his consent and autho‑
rized the publication of photographs featuring his likeness. 
The present study reported a patient was diagnosed with IMA 
via pathologic and genetic analyses. Following antibiotic 
treatment, the lesions in both sides became larger. Further 
examinations were completed and IMA was confirmed by 
biopsy pathohistological examination. Pathological specimens 
were negative for almost all driver genes mutations, except 
KRAS. The patients and family refused further treatment, 
including chemotherapy, radiotherapy and interventional 
chemotherapy and the patient was discharged from The First 
Affiliated Hospital of Chengdu Medical College. The present 
case report emphasized that IMA should be suspected when 
imaging studies show diffuse lesions throughout both lungs. 
When a patient does not respond to treatment, clinicians 
should consider alternative diagnoses.

Introduction

According to global cancer statistics, lung cancer is the 
leading cause of cancer‑related deaths worldwide  (1). As 
a new category of non‑small cell lung cancer (NSCLC) in 
2015 according to World Health Organization classification, 
invasive mucinous adenocarcinoma (IMA) accounts for 2‑5% 
of lung adenocarcinomas (2,3). Based on image diagnosis, 
IMA usually has abundant intracellular/extracellular mucus 
and invasive adenocarcinoma patterns. The typical computed 
tomography (CT) of IMA, incudes consolidation, ground‑glass 
opacity and nodules (2). Clinically, IMA is easily misdiagnosed 
as pneumonia (4,5).

The present study presented an IMA case, which manifested 
as diffuse, patchy and blurry density shadows throughout both 
sides. It emphasized that bronchioloalveolar carcinoma should 
be suspected when radiological manifestations show diffuse, 
patchy and blurry density shadows throughout all lobes. The 
present study was approved by the ethics committee review 
board of the First Affiliated Hospital of Chengdu Medical 
College (approval no.  2019CYFYIRB‑BA‑Jun13). The 
patient provided signed informed consent and authorized the 
publication of the images.

Case presentation

A 45‑year‑old male complained of a cough with production of 
sputum without obvious cause for a year. He denied chest pain, 
fever, chest tightness, shortness of breath, hemoptysis, night 
sweats, palpitations, eyelid edema and extremity edema. He was 
treated at another hospital and diagnosed with ‘pneumonia’. He 
was discharged from the hospital with symptom improvement 
after anti‑infection treatment. Following discharge, he repeat‑
edly coughed, with sputum production. For every episode, 
his symptoms were relieved after anti‑infection treatment. 
However, the symptoms recurred and became worse after 
2 days of treatment. Chest digital radiography (DR) showed 
diffuse, patchy and blurry density shadows throughout both 
lungs (Fig. 1A). He was transferred to the Departments of 
Pulmonary and Critical Care Medicine, The First Affiliated 
Hospital of Chengdu Medical College, for further treatment.

His vital signs were within normal limits. Physical exami‑
nation revealed coarse breath sounds and scattered wet rales 
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in the bilateral lungs. Laboratory tests at admission included 
white blood cell count (0.42x109/l), percentage of lymphocytes 
(12.1%), and percentage of neutrophils (80.1%). His C‑reactive 
protein level was 5.4 mg/l, and his erythrocyte sedimentation 
rate was 20 mm/h. T‑SPOT for tuberculosis infection was posi‑
tive, with 84 spots in panel A and 18 spots in panel B. A tumor 
marker test showed the following: Carcinoembryonic antigen, 
48.15 ng/ml; carbohydrate antigen 19‑9, >400.00 U/ml; carbo‑
hydrate antigen 153, 75.49 U/ml; carbohydrate antigen 242, 
>200.00  U/ml; cytokeratin 19‑fragment, 5.19  ng/ml; and 
carbohydrate antigen 72‑4, 70.33  U/ml. Renal function, 
electrolyte level, and blood coagulation function were in the 
normal ranges. Chest CT showed the following: i) Diffuse, 
patchy and blurry hyperdense shadows, nodular shadows 

and patchy consolidation, which were more obvious in the 
right upper lobe and left lung; the image findings suggested 
a suspected infectious lesion, but other lesions could not be 
ruled out; ii) multiple lymph nodes with partial calcification in 
the mediastinum and the lungs; and iii) minor effusion in the 
left thoracic cavity and bilateral pleural thickening (Fig. 2A). 
Enhanced chest CT showed: i) diffuse, patchy and blurry 
hyperdense shadows and nodular shadows that were more 
obvious in the right upper lobe and left lung; enhancement of 
CT was not clear, the image findings suggested a suspected 
infectious lesion, but other lesions could not be ruled out; 
ii)  multiple lymph nodes with partial calcification in the 
mediastinum and the lungs; and iii) minor effusion in the left 
thoracic cavity and bilateral pleural thickening (Fig. 2B).

Figure 1. DR of the chest. (A) DR imaging before anti‑infective treatment in The First Affiliated Hospital of Chengdu Medical College in March 4th, 2019. 
(B) DR of the Chest in The First Affiliated Hospital of Chengdu Medical College in March 22, 2019 after anti‑infection treatment. Arrows indicates the patchy 
and flocculent fuzzy density shadows that are diffusely distributed in both lungs. DR, digital radiography. 

Figure 2. CT scan of the chest. (A) CT and (B) enhanced CT of the chest. Arrows indicates the shadow in the upper lobe of the right and left lungs. 
CT, computed tomography.
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Figure 3. Fiberoptic investigation. Fiberoptic bronchoscopy of (A) tracheal carina, (B) right upper lobe, (C) left main bronchus and (D) right main bronchus.

Figure 4. CT and pathology results. (A) CT guided percutaneous lung biopsy. Pathological images of (B) hematoxylin‑eosin and (C) TTF‑1 IHC staining 
(original magnification, x10; scale bars, 100 µm). CT, computed tomography; TTF‑1, thyroid transcription factor 1; IHC, immunohistochemical.
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The patient received empiric antimicrobial therapy 
following admission. Combined cefuroxime sodium 
(0.75 g/8 h, intravenous injection) and moxifloxacin hydrochlo‑
ride (0.4 g/day, intravenous injection) were administered for 
anti‑infection treatment. According to the results of chest CT 
and enhanced chest CT, it was possible to consider infectious 
lesion. At one week following anti‑infective treatment, chest 
DR examination showed that the lesions were more advanced 
than before (Fig. 1B). The T‑SPOT test was positive but with a 
small number of spots. The possibility of tuberculosis was low. 
The patient's tumor marker levels were significantly elevated. 
IMA could not be ruled out. Thus, fiberoptic bronchoscopy was 
performed and found no obvious morphological change (Fig. 3). 
The pathological examination suggested that the mucosal 
epithelium was undergoing chronic inflammatory changes 
with mucosal epithelial cell proliferation (data not shown). A 
case discussion in Departments of Pulmonary and Critical 
Care Medicine, The First Affiliated Hospital of Chengdu 
Medical College considered a tumor diagnosis according 
to the tumor marker and pathology results. A percutaneous 
lung puncture biopsy was performed (Fig. 4A). The collected 
samples were fixed in 10% neutral buffered formalin 24 h at 
room temperature and embedded in paraffin. Sections were 
cut at 5 µm and hematoxylin‑eosin and thyroid transcription 
factor 1 (TTF‑1) immunohistochemical (IHC) staining (6) were 
performed following the manufacturer's protocols. The adeno‑
carcinoma was diagnosed based on the pathological staining 
which were evaluated independently by two pathologists at 
the First Affiliated Hospital of Chengdu Medical College in 
a double‑blinded manner (Fig. 4B and C). Pathological speci‑
mens were almost negative for all driver genes, except KRAS 
(Table  I). However, there was no KRAS G12C molecular 
targeted drug in 2019 and the patients and family refused treat‑
ment, including chemotherapy, radiotherapy and interventional 
chemotherapy and the patient was discharged from the hospital.

Discussion

IMA, formerly known as mucinous bronchioloalveolar 
carcinoma, is a special type lung adenocarcinoma. It is more 
common in women and not associated with smoking. Its 

incidence has increased in recent decades (7). Its etiology and 
mechanism remain unclear, but the occurrence of IMA may be 
related to a variety of risk factors such as EGFR, KRAS and/or 
HER2 genes mutation (8‑10). Its occurrence is associated with 
genetic factors, environmental factor and chronic inflam‑
mation. The pathological basis may be the invasive growth 
of cancer tissue derived from bronchioles or alveoli. When 
disseminated in the airway, the cancer cells cover the surface 
of the alveolar wall and grow along the alveolar wall  (8). 
Recently, Kimura et al (11) reported a esophageal metastasis 
of IMA and combined with emerging data (12), suggests that 
IMA can progress into a more aggressive status. 

Some patients with IMA are asymptomatic, while some 
have nonspecific respiratory symptoms, including coughing 
with sputum production, blood‑tinged sputum, and dyspnea, 
and systemic symptoms including fever, fatigue and weight 
loss. Physical examination is usually unremarkable (4). 

The diagnosis of IMA is challenging. Imaging findings 
can vary and be nonspecific, including consolidation of the 
lung parenchyma, nodules, honeycomb signs and ground‑glass 
changes (13). However, common findings including irregular 
masses and absence of lung cancer signs. Mucus changes may 
manifest as consolidation that is difficult to differentiate from 
infectious pneumonia. It is easily misdiagnosed as pneumonia 
tuberculosis or pulmonary actinomycosis (14). IMA is difficult 
to diagnose not only because of its nonspecific clinical mani‑
festations but also because of inflammation signs in imaging 
studies. The affected alveoli and normal alveoli are arranged in 
a mixed manner, which in this case manifested in the imaging 
study as diffuse and vague patchy shadows throughout both 
lungs. These findings are consistent with pneumonia‑like 
changes; therefore, IMA can easily be misdiagnosed as 
pneumonia (4,15,16). The diffuse, patchy, and blurry shadows 
throughout both lungs are nonspecific and can be noted in 
various pulmonary infectious diseases such as pneumonia and 
tuberculosis. Differentiating IMA from other lung diseases 
depends mainly on pathological results. According to the 
literature, the case reported is relatively rare because diffuse 
and patchy shadows are unusual in patients with IMA. Most 
IMA cases manifest as patch consolidation in the lungs rather 
than diffuse and patchy shadows in the bilateral lungs. It was 

Table I. Detection of genes mutations.

Gene	 Mutation	 Conclusion

EGFR	 NO	 KRAS G12C is the ‘driver’ gene in this case. Sotorasib
HER2	 NO	 and Adagrasib are recommended for treatment.
KRAS	 G12C	
ALK	 NO	
BRAF	 NO	
PI3KA	 NO	
L861Q	 NO	
TRIM4	 NO	
VAMP2	 NO	
NRG1	 NO	
CD74	 NO	
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learned from this case that diffuse patchy shadows may be 
signs of IMA.

As a subtype of lung adenocarcinoma, IMA has similar 
epidemiology with other subtypes. However, IMA has unique 
imaging characters, such as consolidation, ground‑glass 
opacity and nodules (2). IMA is divided into two types by 
the shape of image, pneumonic and solid types. These types 
have a great difference in clinical outcome. Compared with 
pneumonia IMA, the isolated type usually has lower patho‑
logical stage with more satisfying outcome. The difference 
is probably due to the prevalence of the pulmonary type 
IMA (17,18). Reports have also found the disease free survival 
of pneumonic type patients is significantly worse and this type 
of patient was more prone to have cancer recurrence and/or 
metastasis after resection (17,19). In the present study, the IMA 
case had typical pneumonic characters. It predicted unfavor‑
able survival of this patient, although the family refused to 
disclose the status of patient when this case was followed up. 

According to previous reports, KRAS mutation is the most 
common ‘driver’ mutation in IMA, its incidence in IMA is signifi‑
cantly higher compared with other lung adenocarcinomas (20,21). 
By contrast, other targeted ‘driver’ mutations are rare in IMA 
patients, such as EGFR mutation, ALK gene rearrangement and 
BRAF V600E mutation (20,22,23). In addition, rare gene muta‑
tions, such as HER2, BRAF and PI3KA mutations and rare gene 
fusion, such as TRIM4‑BRAF, VAMP2‑NRG1 and CD74‑NRG1 
fusion, are observed in IMA patients with alteration‑negative 
K‑RAS (24). In the present study, the sequencing data showed the 
present case has KRAS gene alteration without EGFR, ALK and 
BRAF mutation, as well as rare genes, such as, TRIM4, VAMP2, 
NRG1 and CD74. In 2021‑2022, Sotorasib (25) and Adagrasib (26) 
were approved for KRAS G12C‑mutated non‑small cell lung 
cancer (NSCLC). Thus, there are more molecular therapeutic 
choices for this type of IMA.

Immune checkpoint inhibitors (ICI) are widely used to 
treat patients with NSCLC (27). Nakagomi et al (28) reported 
that expression of PD‑L1 in ≥1% of cells is observed in only 
6.1% of IMAs, but in 59.7% of conventional adenocarcinomas. 
In agreement, Xu et al (29) found only 9.7% (3/31) of patients 
with IMA revealed positive PD‑L1 expression. The aforemen‑
tioned evidence suggests that ICI treatment rarely benefits 
IMA patients. 

Compared with untreated IMA patients, the overall survival 
rate of IMA patients receiving conventional chemotherapy 
does not improve (14). Early IMA patients can benefit from 
surgery and postoperative chemotherapy. At present, there are 
no effective drugs for the treatment of advanced pulmonary 
IMA (6,14).

Clinically, the clinical manifestations of IMA are 
atypical, and the imaging findings vary. The diagnosis is 
often missed, and misdiagnosis is common. These issues may 
delay treatment. The diagnosis of IMA can be confirmed by 
a pathological examination. Therefore, in clinical practice, 
when patients with large lung consolidation do not respond 
to regular anti‑infection treatment and the lesion progresses, 
IMA should be considered. Early pathological examination 
should be performed to rule out IMA, so as not to delay disease 
treatment. For early staged IMA, surgery and postoperative 
chemotherapy is recommended. Selected molecular‑targeted 
is a superior choice base on the result of sequencing.
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