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A b s t r a c t

Lung adenocarcinoma remains one of the most frequent and deadly tumour entities. Early-stage lung adenocarcinoma 
is extremely difficult to detect and is also easy to recur or metastasize after treatment. Since the new adenocarcinoma 
classification was presented in 2011, several studies have shown that patients with solid and/or micropapillary (S/MP) 
predominant patterns showed a worse prognosis. Here we report the case of a 54-year-old woman who was diagnosed 
with stage Ib lung adenocarcinoma with S/MP components and developed an isolated brain oligometastasis after resection 
and adjuvant therapy. A craniocerebral operation was performed, combined with radiotherapy and targeted therapy, and 
the patient eventually achieved a good quality of life. Our work reviews the clinical features of lung cancer complicated 
with S/MP components, the relationship between MP and epidermal growth factor receptor (EGFR) mutation, as well as 
treatment strategies for such a patient with postoperative brain oligometastasis of lung adenocarcinoma complicated with 
EGFR Exon19del mutation. 
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Introduction
Nowadays, the morbidity and mortality of lung can-

cer are still high worldwide, and only a few people are 
lucky enough to find early lung cancer nodules during 
physical examination. Early-stage lung cancer, includ-
ing stage I, stage II, and certain stage IIIa can be com-
pletely removed. Among them, the 5-year survival rate 
of stage Ib lung cancer patients was 54%, significantly 
lower than that of stage Ia (73%), and similar to that 
of stage IIa (50%) [8]. Surgery remains the cornerstone 
of treatment, which can effectively improve the prog-
nosis of such patients combined with postoperative 
adjuvant therapy. Herein, we introduce a female patient 
with stage Ib, epidermal growth factor receptor (EGFR) 

mutation-positive lung adenocarcinoma. She under-
went radical surgery in 2017 but developed a  rare 
brain oligometastasis without recurrent lung lesions 
12.5 months later. After re-resection, radiotherapy, and 
targeted treatment, the patient achieved high-quality 
long-term survival and there has been follow-up for 
nearly 5 years to stabilize the disease.

Case presentation
The patient was a non-smoking 54-year-old woman 

with no past illness, who was admitted to our hospital 
on 20 February 2017, suspected of lung cancer. There 
were no obvious positive signs on the physical exam-
ination, but her chest computed tomography (CT) indi-
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cated a space-occupying lesion in the right middle lobe 
(Fig. 1). Relevant examinations were perfected after 
admission: carcinoembryonic antigen (CEA) 5.04 μg/l, 
brain magnetic resonance imaging (MRI) showed multi- 
ple lacunar cerebral infarcts and left occipital lobar 
malacia (Fig. 2). Fiberoptic bronchoscopy, upper abdom-
inal B-ultrasound, bone emission computed tomog-
raphy (ECT) and the rest of the laboratory test results 
showed no abnormality.

Then we conducted a comprehensive evaluation of 
the patient’s surgical contraindications. According to  

the latest guidelines for primary lung cancer, contraindi-
cations to surgery mainly include: disease stage beyond 
the surgical criteria, extremely poor systemic condition, 
failure of vital organ function to tolerate surgery, or old-
er patients requiring pneumonectomy [4]. After that, 
the patient underwent thoracoscopic right middle lung 
resection and lymph node dissection on 27 February 
2017. The complete pathological results showed (Fig. 3): 
invasive adenocarcinoma of the right middle lobe, main-
ly acinar type and papillary type with solid and micro-
papillary components, tumour size 1.5 cm × 0.9 cm 
× 0.7 cm, involving one side of the lung membrane.  
The bronchial resection margin was not involved, and 
there was no metastasis in the surrounding lymph nodes. 
Immunohistochemistry: thyroid transcription factor-1 
(TTF1)+, NapsinA+, cytokeratin 7 (CK7)+, CK20 focal+, 
Ki-67 10%+, anaplastic lymphoid anaplastic lymphoma 
kinase (ALK)–. Genetic testing: EGFR exon 19 deletion 
was positive, and ALK gene and ROS1 gene fusion were 
negative. The diagnosis was completed as right middle 
lobe invasive lung adenocarcinoma (T2aN0M0, stage Ib). 
Then the patient received 4 cycles of standard platinum- 
based adjuvant chemotherapy (pemetrexed 500 mg/m2 
d1 + cisplatin 35 mg/m2 d1-d2).

On 14 March 2018, after a  stable period of  
12.5 months, the patient’s brain MRI revealed a cystic 
lesion in the left frontal lobe (Fig. 4), while her chest 
CT showed no tumour recurrence. It was considered 
a brain metastasis from lung cancer and she was read-
mitted to our hospital. Left frontal lobe tumour resection 
was performed on 20 March 2018. Pathology showed: 
metastatic adenocarcinoma. Immunohistochemistry: 
CK+, CK7+, CK20–, TTF1+, NapsinA focal+. EGFR gene 
detection in brain metastases tissue showed: EGFR 
gene exon 19 deletion. It was confirmed as a  brain 
oligometastasis of lung cancer (T2aN0M1b, stage IV). 

Fig. 1. Results of chest CT at the initial diagnosis.

Fig. 2. Magnetic resonance imaging result  
at the initial diagnosis.
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Then the patient received postoperative radiotherapy 
to the tumour bed of brain metastasis (DT: 15 GY/1 F), 
and gefitinib 0.25 g once a day sequentially. Her condi-
tion is stable, and she has no obvious drug side effects 
during the follow-up period. Moreover, the patient has 
not suffered from any relapse until now.

Discussion
The special features of this case are as follows: First, 

this patient developed a postoperative brain oligome-
tastasis with no recurrence in the primary site. Post-
operative brain metastases (BMs) for early-stage lung 
adenocarcinoma are quite rare. According to the study 
by Sakamoto et al. [15], about 6.7% (65/967) of lung 
cancer patients developed BMs after surgery, while 
only 3.2% (31/967) developed solitary BMs. We believe 
that the cause is mainly related to the S/MP compo-
nents of the tumour. As two subtypes of adenocarci-
noma, S/MP types have received increasing attention 
in recent years, often representing more aggressive 
tumours and poorer prognosis [17,19,20]. A  Japanese 
study reported that the 5-year disease-free survival 
(DFS) of subtypes of adenocarcinomas in Japanese pa- 
tients (acinar, papillary, solid, and micropapillary types) 
were 69.7%, 66.7%, 43.3%, and 0%, respectively [21]. 
Choi et al. and Qian et al. [5,14] studied patients with 
stage Ia or Ib-predominant lung cancer with S/MP com-
ponents, respectively, and came to similar conclusions: 
regardless of whether the S/MP structure predomi-
nated, it is more likely to lead to postoperative recur-
rence or distant metastasis, and of course, worse prog-
nosis. A  recent study also pointed out that in stage I 
patients, the micropapillary component is associated 
with a higher rate of local recurrence, while the solid 
component is related to distant metastasis and multi-
site recurrence, which peaked earlier, mostly occurring 
within 2 years after surgery [17]. The pathological results 
of this patient clearly showed the presence of S/MP 

components, which may be the main reason for the post- 
operative brain oligometastasis.

EGFR is the most common driver oncogene in non-
small cell lung cancer (NSCLC), especially in Asian pa- 
tients [6,16]. Moreover, micropapillary components are 
also associated with EGFR mutations. A Japanese study 
showed that EGFR mutations are present in about 
40.1% of micropapillary subtypes [10]. A  recent Chi-
nese study also observed the presence of EGFR (85.7%), 
human epidermal growth factor receptor 2 (HER2, 
4.8%), or RET (4.8%) driver mutations in most micro-
papillary-predominant lung adenocarcinomas, indicat-
ing that the micropapillary type is more prone to EGFR 
mutations than other subtypes [22]. A previous study 
has demonstrated that the frequency of micropapillary 

Fig. 4. Postoperative brain metastasis.

Fig. 3. Micropapillary (A) and solid (B) components of the primary tumour (H&E, 400×).
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patterns is higher in patients with EGFR mutations [3]. 
One research established the correlation between EGFR 
mutation status and the incidence of BMs in patients 
with NSCLC and showed that patients with EGFR muta-
tions were more susceptible to developing into BMs 
than those with EGFR wild type [11]. In our case, the 
tumour had micropapillary components along with 
EGFR mutations, which may be the main cause of post-
operative brain metastasis in this patient and provide 
guidance for later treatment.

After primary surgery, adjuvant therapy mainly 
included chemotherapy and EGFR-targeted therapy. 
Adjuvant chemotherapy can benefit the survival of 
patients with stage Ib micropapillary lung cancer [14]. 
The Lung Adjuvant Cisplatin Evaluation (LACE) study 
also confirmed that cisplatin-based chemotherapy 
after surgery can significantly improve the survival rate 
of patients [12]. This patient’s tumour involved the 
pulmonary membrane, and her surgical procedure was 
wedge resection. Hence, she was a  high-risk patient, 
for which she received four cycles of standard plati-
num-based adjuvant chemotherapy. At that time, major 
guidelines and expert consensus did not point out that 
tyrosine kinase inhibitor (TKI) can be used for resected 
early-stage lung cancer, and National Comprehensive 
Cancer Network (NCCN) only recommended adjuvant 
chemotherapy for patients with high-risk factors [13]. 
But at present, adjuvant targeted therapy has been 
considered a standard modality of cure after surgery in 
early-stage NSCLC [7], and there may be a better choice 
for this case.

After a  stable period (12.5 months), brain MRI 
revealed cystic lesions in the left frontal lobe, and no 
tumour recurrence appeared on chest CT. Thus, brain 
metastasis was diagnosed. After the second opera-
tion, there was also a sensitive EGFR mutation in the 
excised tissue gene detection, suggesting that it was 
a  brain oligometastasis of lung cancer (T2aN0M1b, 
stage IV). It was reported that 40% of patients devel-
op brain metastases (BM) during the disease and 
NSCLC patients with EGFR mutation were more sus-
ceptible to BM than those with wildtype tumours [11]. 
A meta-analysis showed that TKI combined with brain 
radiotherapy in the treatment of EGFR-sensitive mutant 
NSCLC patients with BMs has better median progres-
sion-free survival (mPFS) and median overall survival 
(mOS) than a single drug [18]. In terms of radiotherapy, 
a paper in 2017 compared thoracic stereotactic body 
radiotherapy (SBRT) and whole-brain radiation therapy 
(WBRT) for resected brain metastases [2]. It was found 
that there is no significant difference in OS between 
these two, but the cognitive function and quality of life 
of patients who received SBRT improve. This patient 
developed a single cystic BM with a diameter of less 

than 3 cm, and her general condition was stable, so 
the postoperative SBRT followed by sequential gefitinib 
was selected for her.

In conclusion, the tumour of this patient was only 
less than 2 cm, but there were both S/MP components. 
The primary tumour invaded the lung membrane, and 
BM occurred after surgery, all of which are associated 
with poor prognosis. Some data show that the 5-year 
OS rate of lung cancer patients with brain metastases 
is only 15% [9], but this patient still achieved long-term 
high-quality survival, almost close to a  clinical cure. 
We believe its EGFR sensitive mutation played a crucial 
role. Bae et al. [1] specifically studied the factors affect-
ing the prognosis of patients with BMs after surgery 
and concluded that adenocarcinoma, long DFS, system-
ic chemotherapy, local surgery, and SBRT are all positive 
factors for survival after recurrence. This case almost 
meets all the above conditions and is a very successful 
case of treatment that underlines the significance of 
investigating adjuvant therapeutic strategies for these 
patients.
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