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Abstract: Gefitinib, the first-generation epidermal growth factor receptor tyrosine kinase inhibitor (EGFRTKI), has become the standard of care for the first-line of therapy for advanced non-small cell lung cancer
(NSCLC) with common EGFR mutation. However, the efficacy of preoperative gefitinib therapy in patients
with common EGFR mutations remains poorly defined. We describe a NSCLC patient with bilateral
synchronous lesions who had a significantly positive response to gefitinib before radical surgical resection.
At the time of initial diagnosis, we were unable to confirm whether the two lesions were metastatic or
synchronous primary lesions. Accordingly, we performed CT-guided percutaneous left lung biopsy resulting
in a diagnosis of lung adenocarcinoma with exon 21 L858R point mutation of EGFR, This diagnosis was
followed by preoperative gefitinib therapy for 8 weeks leading to a significant reduction in the lesion in
the left lower lobe. Then the left lower lobectomy and mediastinal lymphadenectomy were performed. In
addition, 3 months following resection of the left lower lobe tumor the patient underwent a right lower lobe
wedge resection. This report indicates that NSCLC patient harboring common EGFR mutation accepting
the first-generation EGFR-TKI gefitinib as a neoadjuvant targeted therapy option is safe, feasible, and welltolerated.
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Introduction
Gefitinib, the first-generation epidermal growth factor
receptor tyrosine kinase inhibitor (EGFR-TKI), has
become the standard of care for the first-line of therapy
for advanced non-small cell lung cancer (NSCLC) with
common EGFR mutation (1,2). Many studies have
consistently demonstrated that common EGFR-mutated
advanced NSCLC patients treated with EGFR-TKIs can
achieve better survival outcomes than with conventional
chemotherapy (3-6). However, its efficacy as a neoadjuvant
targeted therapy in patients with EGFR mutation-positive
NSCLC remains poorly defined.
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Recently, we have encountered a case indicating that
preoperative gefitinib therapy may work well. In this report,
we describe the NSCLC patient harboring common EGFR
mutation who had a significantly positive response to
gefitinib before radical surgical resection.
Case presentation
A 42-year-old woman was admitted to our hospital with a
pulmonary shadow. The thoracic computed tomography
(CT) scan revealed two pulmonary lesions, 19.5 and 20.9 mm
in size, which located in the posterior basal segment of the
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Figure 1 Thoracic computed tomography scan revealed the lesions. (A) The lesion in the left lower lobe before neoadjuvant gefitinib
therapy; (B) the lesion in the right lower lobe before neoadjuvant gefitinib therapy; (C) the lesion in the left lower lobe after neoadjuvant
gefitinib therapy; (D) the lesion in the right lower lobe after neoadjuvant gefitinib therapy. The red arrows mean location of the lesions.

left lower lobe (Figure 1A) and the superior segment of right
lower lobe (Figure 1B) respectively, while no significant
enlargement was observed in the mediastinal lymph nodes.
Routine blood test showed the white blood cell count was
5.46×109/L, which was normal, and the patient did not have
any obvious positive symptoms or signs.
The patient chose CT-guided percutaneous left lung
biopsy on January 9, 2019, and the pathological result was
non-small cell lung adenocarcinoma with exon 21 L858R
point mutation of EGFR. On January 15, 2019, positron
emission tomography/computed tomography (PET/CT)
examination findings exhibited that the bilateral lung
lesions were highly likely to be tumors and no metastases
were found in other sites. Then she was offered neoadjuvant
gefitinib therapy which she received for 8 weeks.
Subsequently, the thoracic CT scan had revealed that the
lesion located in the left lower lobe reduced significantly
(Figure 1C), about 13 mm in size, while the other lesion in
the right lung showed no obvious change (Figure 1D).
This patient had the indications for surgery and accepted
surgical operation treatment. Presurgical evaluations,
including the pulmonary function test and metastatic
examination, were normal. Then the left lower lobectomy
and mediastinal lymphadenectomy were performed. In
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addition, 3 months following resection of the left lower
lobe tumor the patient underwent a right lower lobe wedge
resection.
Surgical technique
The left lower lobectomy and mediastinal lymphadenectomy
were performed on April 2, 2019. The patient was placed
in a right lateral decubitus position and induced by general
anesthesia with double-lumen endotracheal intubation. The
two ports had been created. The camera port was about
1.5 cm long locating in the seventh intercostal space at the
midaxillary line and another port, 3 cm in size, locates in
the fourth intercostal space at the anterior axillary line.
The operator and the assistants stood at the abdominal and
backside of the patient, respectively.
Intraoperative exploration showed that the lesion located
in the left lower lobe without lymph nodes enlargement.
Dissect the mediastinal pleura with the unipolar cautery
hook, and the 4L, 5, 6, 7, 9, 10L, 11L station lymph nodes
were resected. Expose the left inferior pulmonary ligament
and dissociate the inferior pulmonary vein. Transect the
vein by the endoscopic stapler. Then dissociate and cut
open the left lower bronchus and inferior pulmonary artery.
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Finally, resect the fused pulmonary fissure and remove the
specimen later. With an airway pressure of 25 cmH2O, no
air leakage was found. The operation finished successfully.
Clinic result
Frozen section examination of resection margins
was negative. The patient was discharged in the 5th
postoperative days without complications. No mortality
or major morbidity present for 5 months after the
operation. The final pathologic examination was invasive
adenocarcinoma without lymph node involvement while the
postoperative pathological result was ypT1cN0M0, stage
I. After surgery, the patient continues to receive targeted
therapy.
Furthermore, 3 months following resection of the left
lower lobe tumor the patient underwent a right lower lobe
wedge resection on July 10, 2019. The pathological result
was invasive adenocarcinoma harboring KIF5B-RET fusion
without EGFR mutation-positive, and the postoperative
pathological result was ypT1bN0M0, stage I. No mortality
or major morbidity presents.
iMDT discussion
Department of Oncology
The CT scan revealed bilateral pulmonary nodules
in this patient. According to the images, the lesions
presented lobulated sign, pleural indentation sign, and
vessel convergence sign, and the mediastinal lymph nodes
were not significantly enlarged. Combining the results of
the interrogation and physical examination showed that
the patient had no obvious positive symptoms or signs.
Laboratory tests showed the white blood cell counts were
normal. Based on the above, it was considered that the
possibility of pulmonary inflammatory nodules, pulmonary
tuberculosis, benign tumors of the lungs, or lymphoma
was small, while pulmonary malignant tumors might be
larger, and lung metastases could not be ruled out. Then
the CT-guided biopsy confirmed that the lesion in the left
lower lobe was NSCLC with common EGFR mutations.
PET/CT examination findings exhibited that bilateral
lesions were highly likely to be tumors and no metastases
were found in other parts of the body. At this time, we
mainly consider the following two diagnostic possibilities.
One possibility is that both lung nodules are primary lung
malignancies and the clinical stages of both tumors are stage
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IA. It is recommended that the patient undergoes bilateral
lung surgery, which can be performed simultaneously or in
stages. Adjuvant treatment is optional after surgery. Another
possibility is that the bilateral lesions are lung metastases
and the clinical stage is IVA. The patient is recommended
to be treated conservatively without operation. In any case,
we believe that conservative treatment can be the preferred
treatment, such as targeted drug therapy, chemotherapy,
radiotherapy, or combination therapy. After a period
of treatment, we will formulate the next diagnosis and
treatment plan based on the efficacy.
Department of Thoracic Surgery
The first-generation EGFR-TKI gefitinib has been
widely used in first-line treatment of advanced NSCLC
with common EGFR mutation-positive patients (1,2).
However, the efficacy of preoperative gefitinib therapy in
patients with common EGFR mutations remains poorly
defined. In a study by Deng et al. (7), among patients with
advanced NSCLC harboring common EGFR mutations,
gefitinib demonstrated no survival benefit comparing
with chemotherapy, but it is still the optimal choice for
patients with common mutations. In this case, we were
unable to confirm whether the two lesions were metastatic
or synchronous primary lesions at the beginning. All we
know was that the lesion of the left lower lobe was invasive
lung adenocarcinoma with exon 21 L858R point mutation
of EGFR. Then the patient chose preoperative gefitinib
therapy for 8 weeks, and the lesion in the left lower lobe
demonstrated significant reduction in size, while the other
lesion in the right lung showed no obvious change. Until
this time, we thought that the two lesions were likely to be
bilateral synchronous primary lesions.
Moreover, the pathological examination of the lesion
in the right lower lobe was lung adenocarcinoma with
KIF5B-RET fusion. There was no significant change after
treatment with gefitinib, indicating that the KIF5B-RET
fusion is insensitive or resistant to first-generation EGFRTKIs. This suggests that when we choose first-generation
EGFR-TKIs for preoperative targeted therapy, the support
of genetic testing results remains to be necessary. And
the diagnosis of this case was more likely to be bilateral
synchronous primary lesions (8).
During the operation, no additional hydrothorax,
tissue adherence, and prone to bleeding were observed. It
can be speculated that preoperative gefitinib therapy can
improve the radical resection rate of not only resectable
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NCSLC patients but also unresectable NCSLC patients
with common EGFR mutations (9). In a word, neoadjuvant
gefitinib therapy was safe, feasible, and well-tolerated.
In this case, there are a few questions that should be
further explored.
Question 1: How to better diagnose multiple bilateral
lesions in multiple primary lung cancer or metastasis?
Expert opinion 1: Dr. Balazs Halmos
Patients presenting with multiple lesions is a fairly common
issue the clinician faces, especially amongst smokers as a
result of field cancerization (10-14). While distinguishing
metastatic disease from a synchronous primary can be a
great challenge, there are several possible ways to assess this,
such as imaging features that might suggest a primary lesion
(typically speculation represents a primary lesion) versus
metastatic lesion (many times well circumscribed lesion
without associated ground glass features or spiculation).
Next, if pathological specimen can be obtained from
both lesions, pathological examination can demonstrate
histological subtype differences or differences in grade/
differentiation/histological patterns that might suggest a
synchronous primary. Lastly, nowadays molecular testing/
molecular fingerprinting can add another layer of evidence
arguing for one or another (14). Traditionally, if despite
best efforts we cannot ascertain histological derivation
confidently, the benefit of the doubt is given when there
could be curative treatment offered in case of synchronous
primaries—such as the bilateral operations appropriately
performed in this interesting case report.
Expert opinion 2: Dr. Thomas Fabian
Accurately staging malignancy is critical in any cancer.
Failure to do so invariably results in over or under
treatment of the malignancy. Certain tumors are easier to
stage than others and perhaps the hardest is Synchronous
Multiple Primary Lung Cancers (SMPLC). Inaccurately
staging these patients as metastatic results in poor outcomes
and typically death. Whereas accurately staging offers these
patients the opportunity of cure. Some of these challenges
are exacerbated by our own perceived notions of lung
cancers propensity to metastasize to the lung. However,
this perspective has been challenged more recently and
data increasingly shows that frequently what is considered
metastatic disease of the lung to the lung is actually
SMPLC. Chen et al. published 39 patients undergoing
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resection of multiple tumors (15). In those 39 patients
multiple tumors were tested for mutations and 94.6%
discordance among driver mutations was found.
This case report demonstrates a similarity to Chen’s
publication both tumors had discordant driver mutations.
The variable response rate between the left and right side
tumors (both histologic Adenocarcinoma) presented here
is consistent with in SMPLC and the different responses
are directly attributable to the actionable mutation.
Effectively, the neoadjuvant treatment with Gefitinib
confirmed separate primaries, perhaps inadvertently.
Clinical attentiveness to the discrepancy in tumor response
ultimately led this patient to the appropriate treatment
which was bilateral pulmonary resections.
Question 2: When it is not possible to determine whether
multiple primary lung cancer or contralateral metastasis of
lung cancer, can an EGFR-TKI therapy be a preoperative
diagnostic treatment method?
Expert opinion 1: Dr. Balazs Halmos
As highlighted above, the traditional approach is aggressive
management with definitive therapy to the bilateral lesions—
many times surgery with/without radiation. It is intriguing
to consider whether neoadjuvant therapy and differential
responses to such could provide guidance—in this case
certainly at least suggestive evidence was gained by the short
neoadjuvant treatment course which the subject tolerated well.
Expert opinion 2: Dr. Thomas Fabian
Perhaps in patients with more confusing clinical pictures
neoadjuvant therapy based on actionable mutations can be
one tool to help separate SMPLC from metastatic disease.
Question 3: What is the application prospect of EGFR-TKI
therapy as preoperative adjuvant therapy for unresectable
advanced non-small cell lung cancer?
Expert opinion 1: Dr. Balazs Halmos
Neoadjuvant EGFR-targeted therapy is actively being
investigated as an effective and safe approach and available
data certainly demonstrate a high chance of response and
good tolerance (16). Whether ultimately overall survival
might improve as a result of neoadjuvant or adjuvant
targeted therapy and whether neoadjuvant therapy could
render borderline resectable tumors resectable remains
important research questions.
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Expert opinion 2: Dr. Thomas Fabian
EGFR-TKI as neoadjuvant therapy is interesting and
evolving treatment option, at what point in the future
it may compliment or replace traditional neoadjuvant
chemotherapy or neoadjuvant chemoradiation therapy is
anybody’s guess. Certainly the tumor response for some
of these patients is remarkable and in unique situations we
are already finding ourselves offering surgical resection
for previously unresectable disease. Results and outcomes
of these cases are not widely known and remain mostly
antidotal.
Conclusions
This report indicated that NSCLC patient harboring
common EGFR mutation accepting the first-generation
EGFR-TKI gefitinib as a neoadjuvant targeted therapy
option was safe, feasible, and well-tolerated.
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