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Introduction

Thymoma is a rare and heterogeneous entity. Complete 
surgical resection has become the mainstay of treatment for 
low-grade diseases, while little data exist in the value and 
approach method of surgical resection in advanced stages (1). 
Re-operable disease was still considered to be a predictive 
factor for thymoma pleural recurrence (2). Nevertheless, 
how we could perform an immaculate resection with 
adequate safe margin of thymoma pleural recurrence 
remains controversial.

Case presentation

A 38-year-old female patient with myasthenia gravis, ocular 
type, presented to our clinic due to thymoma with pleural 
recurrence. The initial surgical intervention, extended 
thymectomy via median sternotomy, was performed in 2003. 
A Masaoka stage II, World Health Organization (WHO) 

histological type B1 encapsulated thymoma was confirmed. 
Adjuvant radiotherapy was added. However, during active 
surveillance, tumor recurrence from the right and left 
pleural cavities was noted sequentially. After video-assisted 
thoracic surgery (VATS) removal of visible tumors in 2008, 
WHO histological type B2/B3 thymoma gave rise to pleural 
seeding. All of the diagnostic slides were reviewed and 
confirmed by pathologists in our institution. Chemotherapy 
was administrated using cisplatin (CDDP) and etoposide for 
four cycles with good response. Unfortunately, recurrent soft 
tissues over left pleural cavity were detected by the positron 
emission tomography (PET) scan in 2012. Therefore, the 
adjuvant chemotherapy shifted to CDDP with etoposide 
for another 13 cycles was nearly complete response. 
However, subsequent tumor progression was noted  
2 years later with chest computed tomography (Figure 1).  
After evaluation and discussion of multidisciplinary team, 
the stage IVA disease was diagnosed. Informed consent 
was obtained, and another VATS for tumor resection 
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was arranged. Before surgical resection and argon beam 
coagulation, multiple pleural tumors of different sizes were 
found under thoracoscopic examination (Figure 2), which 
included more than ten implants in parietal pleura but no 
implant in visceral pleura. Most implants were in dependent 
part of left hemi-thorax, involved costophrenic angle and 
posterior lateral hemi-thorax. Surgical resection was initially 
in tumors with larger sizes, while argon beam coagulation 
was carried out for tumors with smaller sizes and for safe 
margins of all implants (Figure 3). The operation was 
performed smoothly and approximately 10 mL total blood 
loss. The 28 Fr straight chest tube was removed 7 days later. 
The patient was discharged smoothly on postoperative 
day 8, who is by far under regular follow-up without any 
salient evidence of tumor recurrence. The exact follow 

up period after argon beam coagulation treatment was  
6 months currently. Written informed consent was obtained 
from the patient for publication of this case report and any 
accompanying images.

Discussion

Thymoma is a mysterious, slowly progressing, and 
formidable endless disease. The incidence of thymic 
epithelial tumors is approximately 0.15 cases per year in 
the United States, which includes both thymoma and 
thymic carcinoma (3). Due to the rarity of thymomas, 
the clinical characteristics and indicators of prognosis 
are not well understood. Multidisciplinary collaboration 
among clinicians, surgeons, radiologists, and pathologists 

Figure 1 Chest computed tomography revealed thymoma pleural recurrence in left hemi-thorax. No matter in coronal section (A), or in 
axial view (B and C). Arrows, pleural tumor. 

Figure 2 Under thoracoscopic examination, multiple pleural tumors with different sizes were found. The largest tumor measured 3 cm in 
length. Multiple small pleural tumors were found and were located at the costophrenic angle. (A) Arrow, lower left lobe; star, pleural tumor; (B) 
arrow, left diaphragm; star, tumor.
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is required to establish the diagnosis, to organize and 
implement the therapeutic strategy, and evaluate the 
prognosis (4). In non-myasthenic patients with early-
stage thymomas, complete resection was the mainstay of 
treatment (5). However, there is scant evidence for the pros 
and cons of surgical resection of advanced stage thymomas 
or pleural tumor recurrence.

Surgery for thymomas with pleural recurrence is 
infrequently performed. Therefore, the value of surgical 
therapy for recurrent thymomas with pleural recurrence 
is deficiently defined. As mentioned previously, this case 
was identified as Masaoka stage IVA thymoma. Moser et al.  
collected the data from European Society of Thoracic 
Surgeons (ESTS) (6). They reported total 155 thymoma 
patients with pleural involvement, the percentages of 
primary intervention and surgery for recurrent disease 
are 70.4% and 29.6%, respectively. Forty extrapleural 
pneumonectomies, 23 total pleurectomies, and 88 local 
pleurectomies were performed and similar survival rated was 
observed. Besides, incomplete resections predicted worse 
overall survival. Currently, this kind of patient faces a major 
challenge, we need to ensure complete re-resection under 
VATS since the possibility of potentially needing future 
procedures exists because of both frequent pleural and lung 
recurrences. Margaritora et al. pooled 18 studies published 
over a 17-year period and found that 5-year survival rates 
after re-resection ranged from 25% to 73%. Completeness 
of resection was a major prognostic factor, similar to what is 
observed at the time of initial diagnosis, with 5-year survival 
rates of 90% vs. 30% in the case of incomplete resection (7).  
Due to strenuous resection to a safe margin, Maury et al. 
reported intra-thoracic chemo-hyperthermia (ITCH) in 

addition to surgical cytoreduction (pleurectomy). Nineteen 
consecutive patients received surgical resection followed by 
ITCH with mitomycin and Cisplatin. ITCH provides long 
local control in selected patients. However, five patients 
presented with postoperative complication with three cases 
related to chemotherapy. Therefore, we still need to find a 
better modality for further local control for the patient with 
thymoma pleural recurrence (8).

In this case, we presented a new application for 
argon beam coagulation on account of the widespread 
application of minimally invasive surgery. In patients who 
have thymoma with pleural recurrence, tumor resection 
with conventional electrocoagulation was applied using 
posterolateral thoracotomy before (5). Regardless of surgical 
approach methods, a complete resection of thymoma 
pleural seeding with a better safety margin is necessary. The 
application of argon beam coagulation to control bleeding 
during liver resection is well documented (9). The principle, 
like that of all types of cautery, is the delivery of electrical 
energy to the tissue to cause tissue destruction. High-
frequency alternating current is delivered to the tissue via 
the flow of argon gas that has been ionized into electrically 
conductive plasma. As tissue is destroyed forming an eschar, 
conduction is lost preventing further damage and limiting 
the depth of tissue injury to 1–2 mm. For this reason, its use 
is safer than that of techniques such as laser or conventional 
diathermy. Initially, argon beam coagulation was applied 
for the palliation of gastrointestinal tumors or hemostasis 
of liver surgery. We propose this new application because 
pleural recurrences of resected thymomas are prevalent 
and difficult to control. We tried this new application in an 
attempt to gain a better local and regional control over this 

Figure 3 The argon beam coagulation with a curved probe could easily approach the tumor site.
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aggressive, endless disease. However, additional evidence 
needs to be further obtained, and patients should be 
followed to assess long-term benefits.
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