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Abstract

Thymic carcinoma is an epithelial tumor derived from thymic epithelial cells. Thymic
tumors may be associated with other simultaneous and/or metachronous extra-thymic
tumors (e.g., lung cancer). Here, we report a case of simultaneous surgical manage-
ment of lung and mediastinal neoplasm together with a review of the literature. Dur-
ing radiological follow-up for prostate and colorectal cancer, an 82-year-old man was
diagnosed with lung cancer with simultaneous mediastinal suspected neoplasm. Both
were surgically removed with a single intervention performed via a uniportal video-
assisted thoracic surgery (uni-VATS) approach. The literature emphasizes how extra-
thymic cancer can be diagnosed before, concurrently and consecutively with thymic
neoplasia. The surgical treatment of such simultaneous cancer is challenging. We
succeeded in the excision of both neoplasia with a mini-invasive surgical technique.
This report highlights the feasibility of uniportal VATS in a patient with very unusual
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INTRODUCTION

Thymic carcinoma is an epithelial tumor derived from thy-
mic epithelial cells, the most common types of which are
squamous cell carcinoma, spindle cell, lymphoepithelial-like
and basaloid carcinoma.! Among thymic tumors, thymic
carcinoma has been reported to have a significantly lower
survival rate due to its aggressive behavior. Higher overall
survival (OS) and recurrence-free survival (RFS) rates are
related to tumor stage and a complete surgical resection.’
Thymic tumors may be associated with other simultaneous
and/or metachronous extra-thymic tumors.>* Based on the
evidence in the literature, we report the case of a patient
with a peculiar cancer history. He was previously diagnosed
and surgically treated for prostatic adenocarcinoma and
colic adenocarcinoma. During follow-up, in January 2019,
lung cancer was diagnosed with simultaneous mediastinal

clinical and oncological history.

comorbidity, lung cancer, mediastinal tumor, minimally invasive surgery, uniportal VATS

suspected neoplasm. Uniportal video-assisted thoracic
surgery (uni-VATS) is an established mini-invasive tech-
nique for both mediastinal and lung surgery. Compared
with an open thoracotomy approach, its superiority is due
to less postoperative complications and pain, shorter hos-
pital stay and permanence of chest drain. On the other
hand, the oncological results are equal to conventional
thoracotomy.””” Considering the patient’s age and com-
orbidities we performed concurrent surgery with a uni-
VATS approach.

CASE REPORT

Here, we report the case of an 82 year-old male patient with
a history of cancer. In 2005 a prostatic adenocarcinoma was
diagnosed (Gleason score 3 + 3 = 6) which was treated with
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radical prostatectomy (pT2c pNO pMx). In the same year, a
colic adenocarcinoma was diagnosed and he subsequently
underwent a left hemicolectomy (pT3 pNO pMx G2).
During follow-up investigations, computed tomography
(CT) scan showed the presence of a double neoplasm: a
nodule of 12 mm in the right upper lobe (RUL) and a mass
of 33 mm in the adipose tissue of the anterior mediastinum
(Figure 1). Synchronized CT with 18-fluorodeoxyglucose-
positron emission tomography (18-FDG-PET/CT) scan
showed a maximum standardized uptake value (SUV max)
of 3.9 and 6.3, respectively. The patient underwent Tru-Cut
(Tc) -guided lung biopsy of the right upper lobe nodule.
Histological examination reported multiple fragments of
lung parenchyma at the site of adenocarcinoma (TTF1 +,
CK7 +). A presurgical risk assessment was studied.
Pneumological examination gave no contraindication for
the surgical treatment. Arterial blood gases (ABG) were
pH 7.39, pCO, 43.9 mmHg, pO, 76.2 mmHg, SpO, 95.7%,
and HCO;™ 26.4 mmol/l. Global spirometry examination
yielded a postoperative FEV1 < 40% and therefore cardio-
pulmonary exercise testing (CPET) was indicated. It showed
a nonsignificant reduction of myocardial oxygen consump-
tion (81% of predictive value). This patients subsequently

underwent a multidisciplinary evaluation that agreed upon
surgical treatment.®

The surgical procedure was performed with a uni-VATS
approach through a right lateral thoracotomy of 4 cm at the
fourth intercostal space between the middle and anterior
axillary line. The patient underwent general anesthesia with
a double lumen endotracheal tube to allow a selective venti-
lation of the left lung. First, we aimed to a carry out a
segmentectomy in order to spare functional lung paren-
chyma. Unfortunately, there was diffuse emphysema
replacement in the upper lobe and a RUL lobectomy was
performed with dissection of the II, IV, VII, and VIII medi-
astinal node stations. In the second time, a thymectomy en
bloc with the mediastinal adipose tissue was achieved. CO,
was not used and two 24 Fr chest drains were placed: the for-
mer in the pleural space inserted from the mini-thoracothomy
access (Figure 2) and the latter in the mediastinal space,
inserted anteriorly from the sixth right intercostal space. Oper-
ative time was about 200 min without significant blood loss.
The specimens were sent to the pathology department for
histological diagnosis.

These revealed that the nodule in the RUL was a lung
adenocarcinoma with a papillary growth pattern of 60% and

FIGURE 1

Computed tomography (CT) scans which show the (a) lung cancer; (b) thymic cancer and (c,d) the patient’s last follow-up
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FIGURE 2 Minithoracotomy and pleural drain in situ

40% acinar pattern, pT2a pNO pMx G2, according to Travis
WD et al’

The mass in the mediastinal adipose tissue was a squa-
mous cell thymic carcinoma. The immunohistochemistry
found positivity for CK AE1-AE3, CD5, CD117, Pax-8, p63
and p40 (Figure 2) while TTF1, PSA, TdT was negative
(Figure 3).

The postoperative course was regular, without any rele-
vant air/liquid leak, pulmonary or cardiovascular complica-
tions. Postoperative ABG: pH 7.30, pCO, 71 mmHg, pO,
86 mmHg, SpO, 98.4%, and HCO;~ 29.5 mmol/l. Chest
drains were removed on the fourth (mediastinal) and eighth
(pleural) postoperative day, because of prolonged liquid out-
put. The hospital stay was nine days. After discharge, the
patient underwent respiratory rehabilitation for one month.
The patient later underwent an oncological follow-up with a
CT thoracic scan and abdominal echography every
6 months (the last on May 2021 with no evidence of recur-
rence of malignancy).

DISCUSSION

Thymic tumors have been associated with a high risk of
developing simultaneous and/or metachronous extra-thymic
tumors. Our patient is the embodiment of this evidence.

Furthermore, previous studies have found that the most
common association is with colorectal carcinoma, breast
carcinoma, lung carcinoma, prostate carcinoma and leuke-
mia/lymphoma'®!! There are different theories for the
rationale behind these associations.

First, in thymic carcinomas the most frequently mutated
genes are TP53, missense mutation in the tumor suppressor
CDKN2A or fibroblast growth factor receptor 3 (FGFR3)
and FGFR3 amplification, or ALK translocation.'” These
genes are commonly expressed in different tumors. More-
over, the thymus produces small lymphocytes (T cell) that
play an important role in immunosurveillance, recognizing
and destroying foreign cells. Thymic tumor development
could start from an immune defect where thymic epithelium
is unable to achieve T cell maturation. In this way, it
increases the risk of neoplasia by an indirect process."’
Finally, autoimmunity can stimulate the proliferation of
mutant clones of immunocompetent T cells that escape
immunosurveillance and affect organs with an oncogenic
effect.'*

In the case reported here, after a multidisciplinary evalua-
tion, we decided to proceed with single-stage surgery and a
uni-VATS approach. This technique is largely used to per-
form various thoracic operations (pulmonary lobectomy, pul-
monary atypical resection, excision of mediastinal masses,
etc). Its widespread use is due to the reduction of postopera-
tive complications and hospital stay, less postoperative pain,
shorter permanence of chest tubes and better cosmetic results.
It allows the excision of the whole neoplasia and dissection of
the mediastinal nodes with oncological results not inferior to
conventional thoracotomy or multiport VATS.'>'® The
simultaneous excision of both the suspicious lesions aimed to
ensure the correct oncological follow-up based on the patho-
logical findings but we mainly wanted to avoid two-stage sur-
gery that could mean a prolonged recovery after surgery
because of the patient’s age and comorbidities. The patient’s
clinical follow-up was characterized by two different exacer-
bations of congestive heart failure in October 2020 and
January 2021. These events give strength to our previous sur-
gical approach because two-stage surgery could have been
delayed or been impossible to perform because of the occur-
rence of these clinical complications.

A review of the literature shows the lack of evidence and
guidelines and literature reports are often limited to case
reports or case series mainly because of low incidence of
pulmonary nodules synchronous with mediastinal lesions."
In addition, different surgical approaches are described (see
Table 1). Deng et al. compared uniportal and multiportal
VATS in two different cohorts (51 patients in total). They
reported similar surgical and perioperative outcomes in the
two groups (blood loss, time of operation, hospital and
drainage stay).”® Zeng et al. recently analyzed the same out-
comes in an eight patient case series, confirming uniportal
VATS feasibility in concurrent pulmonary and mediastinal
resections.”’ Akar et al. described seven patients who under-
went a combined lung resection and extended thymectomy
with suxiphoid VATS in a two-year experience.**
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FIGURE 3 (a) Microphotographs of thymic carcinoma; (b) thymic carcinoma with immunohistochemistry for p40 and (c,d) lung adenocarcinoma

TABLE 1 Studies focused on single-stage thoracic surgery

Author N Lung resection Lung histology Mediastinal resection Mediastinal histology Surgical technique Type
Lin et al.” 9 4 Wedge resection 3 SCC 2 Cyst excision 3 Cyst Three-port VATS Case series
5 Lobectomy 3 ADC 7 Thymectomy 4 Thymoma
3 Other 2 Thymic Hyperplasia
Deng et al.*° 51 4 Wedge resection 2 SCC 12 Cyst excision 42 Cyst 18 three-port VATS  Retrospective study
2 Segmentectomy 49 ADC 39 Thymectomy 9 Thymoma 33 uni-VATS
27 Lobectomy
Abu-Akar et al”* 7 3 Wedge resection 1SCC 7 Thymectomy 5 Cyst Subxiphoid uni-VATS Case series
1 Segmentectomy 5 ADC 2 Thymoma
3 Lobectomy 1 Other
Zeng et al.*! 8 4 Wedge resection 5 ADC 3 Cyst excision 6 Cyst Uni-VATS Case series
2 Segmentectomy 3 Other 5 Thymectomy 1 Thymoma
2 Lobectomy 1 Other
Some studies have focused on the feasibility of a simulta- cancers (MPLC) making comparison with a control group

neous bilateral surgical approach for lung cancer.””> They  of patients who underwent two-stage surgery. A concurrent
analyzed perioperative outcomes, medical costs and cancer  surgical approach yielded a disease-free survival significantly
recurrence in patients with bilateral multiple primary lung  higher than staged resections (67.7 vs. 45.9% at 5 years).
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Simultaneous resection resulted in a significant advantage in
reducing the costs. Anyway, both these experiences applied
two different incisions to excise both cancers.**

To the best of our knowledge there are no studies in the
literature which report if simultaneous resections with a sin-
gle incision using the uni-VATS technique may enable a
reduction in medical costs and be oncologically reliable in
patients with lung and mediastinal tumors.

In conclusion, here we report the case of a patient in
which there was an unusual association of different tumors
that may have been caused by thymic carcinoma characteris-
tics. On the other hand, we also wanted to highlight the ver-
satility of the uni-VATS approach which allows management
of challenging clinical and oncological situations. Avoiding
two-stage surgery may be a very useful way to reduce hospi-
talization costs without affecting oncological radicality but
more studies are needed to focus on this matter.
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