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Abstract 

Lung cancer is the leading cause of cancer death among cancer patients with a higher rate for man, 
but soon also for women. New targeted treatments are already being used with the current 
addition of immunotherapy. However, for many patients there are several adverse effects or issues 
that emerge during therapy and there are cases where we would like to have local treatment 
options such as; in the case of microwave ablation, radiofrequency laser, argon plasma and 
cryotherapy. Endobronchial ultrasound system (linear) could be used and it has been used for local 
drug delivery into thoracic lymph nodes and lung cancer tumors. 
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Lung Cancer Diagnosis and Staging 
Currently there are no blood biomarkers for 

early lung cancer detection as we have for other 
malignancies such as; prostate, gastrointestinal or 
gynecological cancer. [1] Most patients refer to 
doctors only if they have hemoptysis and persistent 
cough. Chest x-ray and computed tomography are 
usually the diagnostic examinations that follow. We 
can choose afterwards based on the findings to use 
endoscopic procedures such as; fiberoptic 
bronchoscopy or endobronchial ultrasound 
(radial/linear) for biopsy or fine needle aspiration 
(FNA) or FNBiopsy (true cut) [2]. There are also 
several novel combined techniques such as; 

electromagnetic navigation, however; the choice 
depends on the equipment that exists in each center 
and the experience of the center in each procedure. 
[2-5] Staging follows afterwards and a treatment 
decision is made for the patient by the oncology 
council of each hospital. [6] The EBUS system could 
also be used to evaluate non-thrombotic endovascular 
lesions in pulmonary arteries based on a recent 
publication. [7] 

Lung Cancer Treatment Options 
Non-specific cytotoxic agents until the previous 

decade were considered the tip of the arrow as first 
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line treatment. [8] Unfortunately these drugs have 
and still have severe adverse effects for some patients.  
[9, 10] Due to the revolution in pharmacogenomics 
tyrosine kinase inhibitors are currently used for 
adenocarcinoma when we have epidermal growth 
factor positive mutation (EGFR) or anaplastic 
lymphoma kinase positive (ALK). [11-13] [14] Based 
on these gene mutations a whole new category of 
drugs was designed and is administered orally as 
“targeted” treatment the tyrosine kinase inhibitors. 
These drugs have also adverse effects mostly skin 
rash, gastrointestinal disorders and in some rare 
occasions diffuse lung disease. [15] [16] They are more 
efficient for this group of patients that can receive 
these agents. However; it has been observed that 
several patients receiving these agents present disease 
relapse or disease progression during treatment. This 
event can be observed immediately after initiation of 
the therapy (during the first month) or after several 
months of administration. [17] Therefore re-biopsy in 
the primary site or metastatic site is necessary in order 
to verify the novel mutation and administer the new 
tki. [17] In the case of relapse in a patient being alk 
positive, then ceritinib is administered. [18]  

Local Therapy for lung cancer 
There are clinical situations where a patient 

cannot receive intravenous chemotherapy or cannot 
receive oral treatment (TKIs). Currently debulking 

with argon plasma (APC), laser, mechanical 
debulking, radiotherapy or ablation (microwave/ 
radiofrequency) are used as an alternative treatment. 
[19-21] Several drug formulations have been used as 
intratumoral treatment either alone or in combination 
with other local methods such as; ablation or 
cryotherapy debulking. [22-24] Different success rates 
have been recorded depended on the tumor model 
and combination treatments.  

Endobronchial Ultrasound (EBUS) as a 
Tool for Local Treatment  

Administering locally drugs into tumors or 
lymph nodes has been previously presented by 
several groups.[4, 22-24] The endobronchial 
ultrasound system administered successfully to the 
target tissue the formulation.[22] The major issue that 
has to be discussed before any kind of application is 
the dosage of the formulation which should be based 
on the tissue volume, drug and matrix of the 
designated tissue.[22, 25] The major issue is to create a 
molecule that can efficiently penetrate the tumor 
tissue indifferent of its microenvironment, and with a 
smaller drug concentration to have a higher apoptosis 
rate. If these parameters are carefully combined then 
the drug formulation will be distributed 
homogenously within the tumor and the treatment 
will be effective. [26, 27] Figure 1. 

 
 

 
Figure 1. Left figure demonstrates the EBUS tip with a needle outside the protective seethe and the balloon dilated with water. The right figure 
demonstrates a lymph node punctured with the EBUS needle 22G. 
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Future Perspective 
Local treatment administration has certain 

advantages such as; low adverse effects in contrast to 
the intravenous chemotherapy administration. [22, 28, 
29] Several new drug formulations have been used 
and are necessary to overcome distribution issues 
within the tumor volume. [30] [31, 32] Direct 
intratumoral administration has the advantage that a 
lower dosage is used and several other systems such 
the lung parenchyma is bypassed. (Figure 2,3.) 
However; in several occasions, more than one target 

lesion exists and in several occasions a longer period 
of time is necessary for the application of the drug 
with the EBUS. In a case where severe respiratory 
distress exists this would be a severe obstacle to 
overcome. Therefore novel methods of airway 
respiration are used for such cases for patients with 
severe chronic obstructive pulmonary disease or 
respiratory distress. [33] Moreover; local ablation 
catheters through endoscopes could be a future 
alternative as local treatment either microwave or 
radiofrequency. 

 

 
Figure 2. Dr. Haidong Huang performing EBUS in the Department of Respiratory Diseases, Changhai Hospital/First Affiliated Hospital of the Secondary 
Military Medical University, Shanghai, China 

 
Figure 3. White arrow indicates the needle inside a lymph node 
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Conclusion 
After going through current studies, we could 

recommend local drug application in selected patients 
where intravenous or oral therapy cannot be 
administered due to performance status. The 
endobronchial ultrasound system has been used for 
several years and the safety of the equipment has been 
established. If the respiratory status or hematological 
status of the patient allows this method then it could 
be considered as an alternative treatment for a certain 
group of patients. 
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