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Introduction

Video-assisted thoracic surgery (VATS) has been 
widely accepted in the diagnosis and treatment of 
thoracic diseases for the past three decades due to 
its small incision, minimal trauma, and rapid recovery 
after surgery. With the revolution of thoracoscopic in-
struments, development of surgical techniques, and 
renewal of minimally invasive concepts, the number 
of ports needed for VATS has been gradually reduced 
from three or four to only one. Currently, uniportal VATS 
has been routinely applied in lobectomy, segmentecto-

my, extended thymectomy, and more [1–3]. Compared 
with conventional VATS, uniportal VATS is cosmetically 
superior and could reduce postoperative pain.

Although the incidence of synchronous pulmonary 
nodules and mediastinal lesions remains relatively 
low, a growing number of these patients have been 
detected owing to widespread use of low-dose com-
puted tomography (CT) screening. For these patients, 
staged surgery is a feasible option, albeit leading to 
more chronic incisional pain, poor cosmetic outcomes, 
and high medical costs. It is likely that a  two-stage 
surgery could delay treatment for the second thoracic 
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A b s t r a c t

Introduction: Video-assisted thoracic surgery (VATS) has been widely accepted in the diagnosis and treatment of 
thoracic diseases for the past three decades due to its small incision, minimal trauma, and rapid recovery after sur-
gery. A growing number of patients with concurrent pulmonary nodules and mediastinal lesions have been detected. 
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complications were observed in the hospital or during postoperative follow-up.
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tumour and may increase the surgical difficulty be-
cause of iatrogenic pleural adhesions. One-stage sur-
gery could overcome these limitations and alleviate 
psychological discomfort. Reports concerning simulta-
neous resection with the VATS technique are scarce, 
especially with the uniportal approach [4–7]. Thus, it 
is worth discussing how to perform one-stage surgery 
for the treatment of coexisting ipsilateral pulmonary 
nodules and mediastinal lesions.

In the present study, we introduced an approach 
for simultaneous resection of the pulmonary nod-
ules and mediastinal lesions by uniportal VATS. Al-
together, 8 patients who presented with pulmonary 
nodules and mediastinal lesions underwent this 
operation, and the clinical data were retrospectively 
collected and analysed.

Aim

In the present study, we aimed to introduce an 
approach for simultaneous resection of the pulmo-
nary nodules and mediastinal lesions by uniportal 
VATS. Altogether, 8 patients who presented with pul-
monary nodules and mediastinal lesions underwent 
this operation, and the clinical data were retrospec-
tively collected and analysed.

Material and methods

General information

Patients with pulmonary nodules and synchro-
nous mediastinal lesions admitted to the Depart-

ment of Thoracic Surgery in our hospital from Janu-
ary 2018 to April 2019 were enrolled. Data including 
the clinical characteristics, surgical details, and 
postoperative pathology results were retrospectively 
reviewed. All patients had routine preoperative eval-
uations, and the study was approved by the Ethics 
Committee of the First Affiliated Hospital, School of 
Medicine, Zhejiang University. The characteristics of 
the 8 patients, including the incision length, opera-
tion time, operative bleeding volume, postoperative 
thoracic drainage time, and complications, were ret-
rospectively reviewed.

Surgical method

General anaesthesia was applied with double-lu-
men endotracheal intubation. Generally, resection of 
the pulmonary nodule was performed first, and the 
patient was placed in the lateral decubitus position 
(Photo 1 A, position 1). A single 3–4 cm incision was 
made in the fourth intercostal space between the 
anterior and middle axillary lines. The incision was 
retracted with a wound protector. The surgeon stood 
on the ventral side, with the first assistant standing 
on the opposite side and a 30° thoracoscope fixed on 
the posterior side of the incision (Photo 1 B). For uni-
portal right upper lobectomy, the anterior pulmonary 
trunks were divided first, followed by the bronchus, 
posterior ascending artery, pulmonary  vein,  and 
fissure. For uniportal right lower lobectomy, our 
preferred sequence was the fissure, vein, artery, 
and bronchus. With regard to segmentectomy, pre-
operative 3D lung reconstruction was recommend-

Photo 1. A – The patient was placed in the lateral decubitus position. B – The operating room setup and 
positions of the surgeon and the first assistant for resection of the pulmonary nodule
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ed for operative planning. The inflation-deflation 
method was applied for intersegmental borders, 
and intersegmental veins were precisely preserved. 
After the pulmonary nodule was resected (including 
mediastinal lymph node dissection for lung can-
cer), the patient was adjusted to an approximate-
ly 45° semi-supine position (Photo 2 A, position 2)  
by rolling the operating table, to excise the anteri-
or mediastinal tumour. The surgeon and the first 
assistant stood on the dorsal side of the patient, 
facing the anterior mediastinum (Photos 2 A, B). For 
posterior mediastinal tumours and most of the left 
anterior mediastinal tumours, the change in patient 
position was not always necessary. We preferred to 
dissect the mediastinal pleura around the tumour by 
using a curved suction tube and harmonic scalpel. 
The tumour was resected en bloc or biopsied. For 
thymoma, total thymectomy was performed. The re-
current laryngeal nerve and phrenic nerve should be 
well identified and protected. The specimen was re-
trieved using a glove through the incision, and a 22F 
chest tube was placed.

All patients were followed up for 13 to 20 months, 
with a median follow-up of 15.4 months. Follow-up 
data were obtained through outpatient visits, tele-
phone interviews, etc.

Results

From January 2018 to April 2019, 8 consecutive 
patients were enrolled and analysed, as shown in Ta-

ble I. There were 3 male and 5 female patients, with 
an average age of 58.0 ±9.2 (range: 47–71) years. All 
patients underwent simultaneous resection of the 
pulmonary nodules and mediastinal lesions through 
a single incision. All mediastinal lesions were coinci-
dentally located in the anterior mediastinum, and the 
median diameter was 2.8 ±1.7 (range: 1.0–7.0) cm.  
Multiple pulmonary nodules were detected and re-
sected in 5/8 (62.5%) cases, and the size of each pul-
monary nodule was ≤ 1.5 cm.

The surgery was successfully performed in all 8 pa-
tients, and the surgical details were shown in Table II.  
All surgeries were performed through a single inci-
sion in the fourth intercostal space, including two 
surgeries that were performed with the left trans-
thoracic approach and six with the right transtho-
racic approach. The average incision length was 3.9 
±0.3 cm, with no conversion to multiport VATS or an 
open technique. For right pulmonary nodules coex-
isting with the anterior mediastinal lesion, the pa-
tients’ position was switched from position 1 (Photo 
1 A) to 2 (Photo 2 A) for resection of the pulmonary 
nodules and the mediastinal lesion. In the remaining 
2 cases, the lateral decubitus position was applied 
throughout the surgery. Several types of pulmonary 
surgery were performed, including wedge resection 
(4 cases), segmentectomy (2 cases), and lobectomy 
(2 cases). Cyst excision (3 cases), limited thymecto-
my (4 cases), and total thymectomy (1 case) were 
selected according to the clinical diagnosis of the 
mediastinal lesions. The operative time was 102.3 

Photo 2. A – The patient was adjusted to an approximately 45° semi-supine position by rolling the operat-
ing table. B – The operating room setup and positions of the surgeon and the first assistant for resection 
of the mediastinal lesion
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±54.4 (range: 43–208) min, and the bleeding volume 
was 27.5 ±17.9 (range: 10–50) ml. The postopera-
tive thoracic drainage time was 3.0 ±2.3 (range: 2–9) 
days, and the thoracic drainage volume was 390.6 
±361.3 (range: 60–1245) ml. The length of postop-
erative hospital stay was 4.0 ±1.9 (range: 3–9) days. 
Prolonged lung leakage occurred in 1 patient. There 
were no serious complications, such as myasthenia 
crisis, haemorrhage, respiratory failure, or perioper-
ative death.

The postoperative pathology and follow-up de-
tails were shown in Table III. Five patients had mul-
tiple pulmonary nodes resected and pathologically 
diagnosed, including 3 with multiple lung adenocar-
cinomas and 1 with disseminated metastatic B-cell 
lymphoblastic lymphoma. One patient with thymo-
ma, 6 patients with benign cysts, and 1 patient with 
B-cell lymphoblastic lymphoma were diagnosed with 
mediastinal lesions. No deaths or serious complica-
tions occurred during postoperative follow-up (13–
20 months, mean: 15.4 months).

Discussion

As the most prevalent malignancy, lung can-
cer is the leading cause of cancer-related mortality 
worldwide in both men and women [8]. Mediastinal 
lesions include thymoma, benign cyst, and schwan-
noma. The prevalence of incidental anterior medi-
astinal lesions is 0.73% in asymptomatic subjects 
[9]. Although thymoma is associated with increased 
risk of a second neoplasm, the incidence of pulmo-
nary nodules synchronous with mediastinal lesions 

is relatively low. The mechanism of this association 
has not been validated. The demand for simultane-
ous resection of pulmonary nodules and mediastinal 
lesions is high to minimise surgical trauma, patient 
anxiety, and hospitalisation costs. However, reports 
concerning simultaneous resection are general-
ly limited to case reports or case series with small 
samples, and management remains a challenge. An-
atomically, it is feasible to resect the coexisting ipsi-
lateral lesions through the same incision. VATS has 
been applied widely in the diagnosis and treatment 
of thoracic diseases. Uniportal, biportal, and tripor-
tal VATS were reported to be candidate approaches 
[6, 7]. Uniportal VATS was first introduced in 2004 
by Rocco [10]. Due to its advantages in minimis-
ing the incision and postoperative pain, it has been 
gradually adopted and is now utilised for lobectomy, 
segmentectomy, and thymectomy [1, 11, 12]. For pa-
tients with synchronous lung nodules and medias-
tinal lesions, reports of concurrent resection using 
a uniportal approach are still scarce.

Compared with a  previous study using conven-
tional VATS with three ports, the uniportal approach 
was comparable in operative time, intraoperative 
bleeding volume, and incidence of complications [4]. 
Similarly, a newly published study also implies that 
the uniportal approach is not inferior for the simulta-
neous resection of lung and mediastinal lesions [6]. 
Compared to the intercostal approach, subxiphoid 
uniportal VATS possesses unique advantages, such 
as no intercostal nerve injury and simultaneous ac-
cess to the bilateral pleural cavities. However, this 

Table I. Patient demographics and clinical characteristics

No. Gender Age Pulmonary nodule Mediastinal lesion

Location (number of the nodule) Size [cm] Location Size [cm]

1 Female 63 RLL (1) 1.5 Anterior 3

2 Male 71 RS8 (1), RS6 (1), RS2 (2) 1.5, 0.8, 0.6, 0.5 Anterior 2.4

3 Female 55 Left lungs (disseminated) Range: 2–4 mm Anterior 7

4 Female 47 RUL (1), RLL (1) 0.5, 0.7 Anterior 2.2

5 Female 51 RS6 (1) 0.8 Anterior 1

6 Female 67 RML (2) 0.5, 0.3 Anterior 1.8

7 Male 45 LUL (1) 0.5 Anterior 1.9

8 Male 65 RUL (3) 0.9, 0.5, 0.4 Anterior 3.3

RLL – right upper lobe, RS8 – the anterior basal segment of the right lower lobe, RS6 – the apical segment of the right lower lobe, RS2 – the posterior segment 
of the right upper lobe, RUL – right upper lobe, RML – right middle lobe, LUL – left upper lobe.
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approach generally requires special extended equip-
ment and is often difficult for left thoracic lesions 
because of the location of the heart. In addition, 
due to postural factors, the exposure of posterior 
mediastinal lesions and systemic mediastinal lymph 
node dissection of lung cancer is relatively tough. 
Additionally, adjustment of the patient’s position is 
generally needed for simultaneous resection.

Among the 8 patients, 5 cases of adenocarcino-
ma were identified as pulmonary lesions, and 3/5 
cases were of multiple primary lesions. Benign cysts 
were the most common histologic diagnosis for 
mediastinal lesions. In addition, this study included  
1 case of suspected thymoma without a preopera-
tive manifestation of myasthaenia gravis or signs 
of invasion in imaging. VATS appears to be feasible 
and safe for the resection of early-stage thymomas 
compared to median sternotomy [13, 14]. Further-
more, VATS is reliable and safe for resection of large 
and invasive mediastinal tumours [15]. An increas-
ing number of studies have reported the feasibility 
of uniportal VATS for mediastinal tumour resection 
and thymectomy, using either the left or right ap-
proach [3, 16, 17]. Therefore, uniportal VATS was se-
lected in case no. 1. The current follow-up showed 
no tumour recurrence. However, the therapeutic ef-
fect still needs to be further explored. In case no. 3,  

CT-guided needle biopsy failed to confirm the patho-
logical subtype; thus, uniportal VATS was selected 
for pathological diagnosis of the mediastinal lesion. 
Moreover, disseminated pleural implant metastasis 
was detected on the left lung surface during sur-
gery, and wedge resection of the left lower lobe 
was also performed. Postoperative pathology re-
vealed mediastinal B-cell lymphoblastic lymphoma 
accompanied by pleural metastasis. The underlying 
association between the coexisting pulmonary and 
mediastinal lesions needs to be clarified in large-
scale series.

For the simultaneous resection of pulmonary and 
mediastinal lesions, our experience is as follows:  
1. for the sequence of pulmonary nodule and me-
diastinal tumour resection, we prefer to resect the 
pulmonary nodule first and then the mediastinal 
lesion, which mainly depends on the principle of 
management for malignant lesion and the surgeon’s 
preference. 2. Appropriate incision selection is cru-
cial for the success of surgery. The incision should be 
centred and suitable for the 2 main surgeries. Espe-
cially for anterior mediastinal tumours (all 8 cases of 
mediastinal lesions in this study were located in the 
anterior mediastinum), we suggest that the incision 
should be made slightly posteriorly (near the middle 
axillary line) to obtain a sufficient operation space. 

Table III. Pathology and follow-up

No. Pathological diagnosis Follow-up 
[months]

Status

Pulmonary nodule Mediastinal lesion

1 Invasive adenocarcinoma (IA, T1bN0M0) Thymoma (B2, Masaoka II) 20 Alive

2 Nodule1 (RS8): invasive adenocarcinoma, IA, T1bN0M0,  
Nodule2 (RS2): adenocarcinoma in situ, IA, T1aN0M0,  
Nodule3 (RS2): adenocarcinoma in situ, IA, T1aN0M0,  

Nodule4 (RS6): pulmonary atypical hyperplasia

Bronchogenic cyst 19 Alive

3 Metastatic B-cell lymphoblastic lymphoma B-cell lymphoblastic lym-
phoma

16 Alive

4 Nodule1 (RUL): chronic pulmonary inflammation,  
Nodule2 (RLL): chronic pulmonary inflammation

Thymic cyst 16 Alive

5 Invasive adenocarcinoma (IA, T1aN0M0) Bronchogenic cyst 13 Alive

6 Nodule1 (RML): minimally invasive adenocarcinoma, IA, 
T1aN0M0, Nodule2 (RML): minimally invasive adenocarcinoma, 

IA, T1aN0M0

Bronchogenic cyst 13 Alive

7 Pulmonary collagenous nodule Bronchogenic cyst 13 Alive

8 Nodule1 (RUL): invasive adenocarcinoma, IA, T1aN0M0,  
Nodule2 (RUL): adenocarcinoma in situ, IA, T1aN0M0,  

Nodule3 (RUL): minimally invasive adenocarcinoma, IA, T1aN0M0

Thymic cyst 13 Alive
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Generally, the patients need to be adjusted to an ap-
proximately 45° semi-supine position by rolling the 
operating table to access the anterior mediastinal 
lesions. The camera should be placed at the ventral 
side of the incision. The surgeon and the first assis-
tant should stand on the dorsal side of the patient, 
facing the anterior mediastinum. For left anterior 
mediastinal lesions and pulmonary nodules, the lat-
eral decubitus position is most suitable. Of course, 
the semi-supine position would be an alternative 
choice, and this position would offer a better oper-
ative field for the resection of thymoma, depending 
on the surgeon’s preference. 3. The indications for 
surgery should be strictly controlled. If the resection 
of multiple lesions is highly risky, concurrent surgery 
should be performed with extra caution because it 
could induce fatal complications. Finally, it should be 
noted that the patients should be secured well to 
the operating table to avoid falls when the table is 
rolled to change positions.

As long as the indications and contraindications 
of the surgery are strictly controlled, in the skilled 
hands of thoracic surgeons, simultaneous resec-
tion of pulmonary nodules and mediastinal lesions 
is feasible and safe. This approach could avoid the 
traditional secondary operation and greatly reduce 
trauma to the patient and minimise costs.

This study was limited because it was retrospec-
tive and had a small sample size.

Conclusions

Cases of pulmonary nodules associated with 
mediastinal tumours are relatively rare. For select-
ed cases, uniportal VATS is feasible and safe for the 
diagnosis and treatment of pulmonary nodules and 
mediastinal lesions, leads to minimal surgical trau-
ma and cosmetically pleasing incisions, and shows 
promising clinical application prospects. However, 
due to the small number of included cases and the 
selection bias of surgical patients, large-scale multi-
centre clinical trials are needed.
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