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Introduction

Management of the middle lobe vein with a linear cutter/
stapler via the fifth intercostal space during a single-portal 
video-assisted thoracoscopic surgery (VATS) is difficult due 
to the limited distance between the hilum and incision site, 
as well as obstruction by the bronchus and pericardium 
posterior. The success of the ligature-pulling method relies 

heavily on the surgeon’s experience. Some surgeons may 
use vascular clips for ligation, but there is a risk of the clips 
being dislodged, which will affect the subsequent surgical 
steps. Others choose the fourth or sixth intercostal space 
to facilitate the handling of the middle lobe veins, which 
incurs further difficulties through changing the intercostal 
approach. For example, it complicates the management of 
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horizontal fissure which is not well differentiated via the 
fourth intercostal approach. The sixth intercostal approach 
increases the difficulty of upper mediastinal lymph node 
dissection. Here, we describe a new technique for managing 
the middle lobe veins during a uniportal VATS lobectomy 
via the fifth intercostal approach. To perform this technique, 
we define a new approach called subcarinal triangular right 
base angle (SCT-RBA), which facilitates the management 
of the middle lobe veins and the dissection of subcarinal 
lymph nodes without altering the intercostal approach. We 
present the following article in accordance with the AME 
Case Series reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-716/rc).

Case presentation

From January 2021 to January 2022, we retrospectively 
collected the case series of 7 consecutive patients who 
underwent single-portal middle lobe resection with 
systemic mediastinal lymph node dissection or sampling 
via our new technique in Department of Thoracic Surgery, 
Ruijin Hospital North Campus. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by ethics committee of 
Ruijin Hospital (No. 2022-247). Publication of this case 
series and accompanying images was waived from patient 
consent according to the Ruijin Hospital ethics committee.

All  patients received enhanced chest computed 
tomography (CT) scans to evaluate clinical stage. Brain 
magnetic resonance (MR), abdominal CT, superficial lymph 
node ultrasound, and radionuclide bone scans were applied 
if the lesion of the patient was solid-dominant on the CT 
scan. A frozen-section analysis was performed to confirm 
the malignant disease, following which mediastinal lymph 
node dissection was allowed.

Participant characteristics are shown in Table 1. Four 
patients had ground-glass opacity (GGO)-dominant disease 
and three patients were solid-dominant. One of four GGOS 
patients was atypical adenomatous hyperplasia (AAH) 
confirmed by paraffin slice and the other patients were all 
stage I disease. One patient had immunoglobulin A (IgA) 
nephropathy and another patient experienced asthma, high 
blood pressure, coronary atherosclerotic heart disease, and 
had undergone coronary artery bypass grafting surgery  
2 months ago.

The short-term surgical outcomes included operation 
time, blood loss, lymph nodes harvest, duration of drainage, 
postoperative hospitalization, complications, and mortality. 
We describe the approach utilized in our surgery as 
subcarinal triangular right base angle (SCT-RBA).

Concept of the SCT-RBA 

The SCT-RBA consists of two anatomical structures: the 
extent of the subcarinal triangle (SCT) and the location of 
the right basal angle (RBA). The SCT is a triangular area 
consisting of the right and left bronchi as well as the right 
and left inferior lobe veins. The RBA is the intersection of 
the right lower lobe bronchus and the right lower lobe vein, 
and the subcarinal area is just posterior to this base angle.

Borders of the SCT-RBA as viewed from the middle lobe 
pulmonary hilum

As single-portal right middle lobe resection is performed in 
the direction from the anterior pulmonary hilum towards 
the posterior mediastinum, the borders of the RBA can 
be clearly observed during the operation. The upper wall 
consists of the middle and lower lobe bronchi, the right 
wall consists of the middle lobe vein, the left wall consists 
of the lower lobe vein, and the lower wall consists of the 
pericardium (Figure 1). After the lymphoadipose tissues in 
this area are thoroughly removed, the subcarinal area can be 
accessed, with the anatomic landmarks being the subcarinal 
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lymph nodes and the esophagus posterior to them (Figure 2). 
A stapler can be inserted into the subcarinal region through 
the RBA to manage the middle lobe veins (Figure 3).

Surgical technique and short-time effects

General anesthesia with a double lumen endotracheal 
tube was performed. Participants are positioned in the left 
lateral decubitus position. The selected surgical approach 
was a 3.5 cm uniportal incision established between the 
midaxillary line and the posterior axillary line in the right 
fifth intercostal space. 

The surgery is divided into 3 steps, which can be 
reordered depending on the specific clinical settings  
(Video 1).

(I) The mediastinal pleura of the middle lobe 
pulmonary hilum is dissected to expose the 
middle lobe vein to a certain length. The middle 
and upper lobe veins are dissected to expose the 
right pulmonary artery and the right middle lobe 
bronchus, where the lymphoadipose tissues are 
resected.

Table 1 Patient characteristics

Patient Age (years) Gender Comorbidity Nodule cTNM pTNM

1 39 M N/A GGO T1aN0M0 T1a(mi)N0M0

2 39 M N/A GGO T1bN0M0 AAH

3 65 F IgA nephropathy GGO T1aN0M0 T1amiN0M0

4 66 F N/A GGO T1aN0M0 T1amiN0M0

5 41 F N/A Solid T1bN0M0 T1bN0M0

6 65 M N/A Solid+GGO T1cN0M0 T2aN1M0

T1bN0M0 T1bN0M0

7 70 M Post-CABG Asthma HBP Solid T1bN0M0 T1N2M0

TNM, tumor, node, metastasis; N/A, not applicable; GGO, ground-glass opacity; AAH, atypical adenomatous hyperplasia; IgA, 
immunoglobulin A; CABG, coronary artery bypass grafting; HBP, high blood pressure.

Entrance of right base angle 
(during dissection)

Pericardium

Lower lobe 
vein

Lower lobe 
bronchus

Mid lobe vein

Mid lobe 
bronchus

Figure 1 Borders of the SCT-RBA. SCT-RBA, subcarinal 
triangular right base angle.
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(during dissection)
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Figure 2 Entering subcarinal region through right base angle and 
expose esophagus.

Figure 3 Imitating the management of mid lobe vein with stapler.
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(II) The oblique fissure between the middle and lower 
lobes is opened by using the “tunnel” technique. 
This step may be skipped if the oblique fissure is 
well developed.

(III) After the oblique fissure is opened, the middle and 
lower lobe bronchi are dissected to further expose 
the borders of the RBA approach. Dissection along 
the surface of the pericardium will allow access to 
the subcarinal area. The subcarinal lymphoadipose 
tissues should be thoroughly separated beginning 
from the pericardium until the esophagus is 
exposed, which indicates that the subcarinal area 
has been adequately mobilized (Figure 2).

After the above steps having been performed, the cutter 
or stapler can be inserted above the middle lobe vein and 
enter the subcarinal area via the SCT-RBA approach to 
transect the middle lobe veins (Figures 4,5). 

The clinical characteristics of patients are presented 
in Table 1 and the surgical outcomes are shown in Table 2. 
There were no conversion cases.

The mean/median operat ion t ime was 124.42/ 
116 minutes. Mean/median blood loss was 134.28/105 mL.  
Mean/median duration of drainage was 2.57/2 days. Mean 
and median postoperative hospitalization was 5.42/4 days. 
One patient had their chest tube removed on the fifth 
postoperative day (POD 5) and was discharged from the 
hospital on POD 17 due to the asthma and air leakage.

Four patients had GGO disease and we performed 
mediastinum lymph node sampling via frozen-sample 
testing. Three patients had solid-dominant disease and 
we performed mediastinum lymph node dissection and 
10, 16, and 17 lymph nodes were obtained from these 
patients respectively. One of the three had two solid lesions 
in the right middle lobe. One patient had AAH disease 
while 3 patients had micro-invasive adenocarcinoma and 
3 patients who had solid-dominant nodules on CT scan 
while undergoing mediastinal lymph node dissection were 
diagnosed with invasive adenocarcinoma.

Discussion

The single-portal approach has been widely used in 
anatomic lung resection surgery since it was first reported 
by Rocco (1) in 2004. The effect of anatomic lung surgery 
via the uniportal approach has been reported as comparable 

Video 1 Detailed surgical procedure is shown in video, which 
includes the borders of RBA (right base angle) from hilum, 
the dissection of entering subcarinal region through RBA, the 
approach of stapler and the key points (attention) of using this 
method to manage right middle lobe vein and subcarinal lymph 
nodes dissection.

Lower lobe 
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Lower lobe 
bronchus

Esophagus

Mid lobe 
bronchus
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stump

Figure 4 Managing mid lobe vein with stapler entering subcarinal 
region through SCT-RBA. SCT-RBA, subcarinal triangular right 
base angle.

Figure 5 Transected mid lobe vein and structures surrounding it.
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to that of conventional VATS. Guido-Guerrero et al. (2) 
reviewed the techniques of uniportal surgery, including 
lobectomy and segmentectomy, demonstrating that with the 
increase of surgeon experience, the operation time became 
comparable to that of the conventional VATS. A meta-
analysis (3) updated in 2021 indicated a similar operative 
time, blood loss, and conversion rate between the uniportal 
surgery and multiportal VATS groups. Moreover, pain 
score was relatively lower in the uniportal VATS group. In 
addition, an ongoing prospective, randomized controlled 
study performed by Mendogni et al. (4) may provide more 
information about the surgical outcomes of different 
surgical approaches. Some studies have evaluated the 
learning curve of uniportal lobectomy or segmentectomy 

(5-8). The learning curve was divided into three phases 
and to achieve proficiency, a surgeon may be required to 
experience around 140 cases of lobectomy and 60–90 cases 
of segmentectomy. 

We describe a new approach to manage middle lobe 
vein via a single port without changing the intercostal 
approach in 7 consecutive patients and illustrate the surgical 
outcomes of these patients to show the safety of our current 
approach. In our current study, the mean and median 
operation time were 124.42 and 116 minutes, respectively, 
which were consistent with that in some other studies 
shown in Table 3 (11,12,14-16). The similar operation time 
indicates that our new approach to managing the middle 
lobe vein does not complicate the surgical procedure. The 

Table 2 Surgical outcomes of current cases

Patient Operation time (min) Blood loss (mL) Lymph nodes harvest Postoperative hospitalization (days) Complications

1 130 100 5 4 N/A

2 90 150 3 4 N/A

3 116 105 3 3 N/A

4 105 135 2 3 N/A

5 100 50 10 3 N/A

6 180 300 16 4 N/A

7 150 100 17 17 Asthma

Air leakage

Mean 124.42 134.28 8 5.42 N/A

Median 116 105 5 4 N/A

N/A, not applicable.

Table 3 Surgical outcomes of single-port lobectomy in previous studies

Studies Cases enrolled
Operation time 

(min, mean)
Duration of drainage 

(days, mean)
Postoperative hospitalization 

(days, mean)
Lymph nodes harvest 

(mean)

Paul et al. 2013 (9) 10,173 N/A N/A 5 N/A

Kneuertz et al. 2019 (10) 296 N/A N/A N/A 11.8

Jin et al. 2022 (11) 163 120 3 5 10

Reddy et al. 2018 (12) 838 222.6 N/A 6.6 N/A

Hennon et al. 2020 (13) 17,545 N/A N/A 5 11.3

Paul et al. 2010 (14) 1,281 179.53 3.65 5.31 N/A

Lee et al. 2015 (15) 158 123 N/A 3 11

Li et al. 2019 (16) 85 100.1 4 5 10

N/A, not applicable.
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safety of our approach is also acceptable, as the blood loss 
and postoperative outcomes (duration of drainage and 
hospitalization) were also comparable across other studies 
(9,11-16).

The evaluation of lymph nodes status is important 
for solid-dominant lesions. Three patients in our study 
underwent mediastinum lymph nodes dissection and the 
count of lymph nodes harvest were 10, 16, and 17 respectively, 
which were not inferior to the counts reported in previous 
studies (10,11,13,15,16), showing that the oncological efficacy 
can be ensured through our surgical approach.

A randomized control study performed by Bendixen  
et al. (17) demonstrated that VATS is associated with less 
pain and better quality of life than conventional thoracotomy 
for first year after surgery in stage I disease. Singer et al. (18) 
reviewed 15 studies and obtained similar results, although 
highly variable assessment of quality of life across enrolled 
studies. Superior short-term patient satisfaction and less pain 
are observed in single-port group from study conducted by 
Yoshifumi Sano and colleagues (19) compared with three-
port VATS. Xu and colleagues (20) also prefer single-port 
VATS because of rapid recovery, less fatigue and pain, better 
short-term quality of life. However, the advantages of single-
port VATS above are not observed in long-term follow-up 
(3-month after surgery) compared with three-port VATS in 
study performed by Ye et al. (21), which indicates the long-
term quality of life effect is comparable between different 
intercostal incision on the premise of minimal invasive 
surgery and further prospective randomized control study 
should be performed to verify the result. 

As the costal approach in our study is single-port (fifth 
costal space), the probable complications of our method 

are similar with conventional pulmonary surgery. Of note, 
with this method, it may cause accidental injury of the right 
inferior pulmonary vein. The prevention of accident is 
shown in video.

Zhang et al. (22) reported a novel technique to optimize 
uniportal mid-lobectomy, the incision of which was in 
the sixth intercostal space posterior to the scapular line. 
The technique facilitated the manipulation of the stapler. 
Nevertheless, we consider that a constant incision approach 
is important for surgeons to accumulate experience and 
master single-portal techniques.  

Our study describes an optional method of single-
portal middle lobectomy via the fifth intercostal approach 
for inexperienced surgeons and it facilitates dissection of 
the subcarinal lymph nodes. There were no intraoperative 
complications and conversion cases. One patient’s chest tube 
was removed on POD 5 and they were discharged from 
hospital on POD 17 after surgery because of air leakage and 
asthma, which may have been caused by comorbidity rather 
than the surgical approach used to manage the middle lobe 
vein.

The biggest advantage of our current method is 
facilitating the management of middle lobe vein via fifth 
costal space with single-port, which avoid the alteration of 
costal space approach to manage middle lobe vein. 

Facilitating the subcarinal lymph nodes dissection is 
another advantage of our approach. As the subcarinal lymph 
nodes and periardium are separated when we dissect the 
RBA (right base angle), which can also resect the lymph 
nodes that are difficult to be exposed from posterior 
mediastinum locating at the entrance of RBA (under the 
intersection of middle and lower lobe bronchus) (Figure 6).

The risk of injuring lower lobe vein is main disadvantage 
of our method, the prevention of which is illustrated in the 
video and we regard it avoidable.

To use this approach, certain details should be noted:
(I) Resect lymph nodes and adipose tissue located in 

the right base angle to facilitate the exposure of the 
subcarinal region from the posterior mediastinum;

(II) The esophagus is a landmark that indicates the 
sufficient dissection of subcarinal region;

(III) Subcarinal lymph nodes and surrounding adipose 
tissue should be completely separated from 
the pericardium so that a stapler can enter the 
subcarinal region smoothly;

(IV) If the anatomical structures (right base angle and 
subcarinal region) are not entirely exposed, the 
stapler may slip to the lower lobe and increase the 

Figure 6 Subcarinal lymph node dissection from posterior 
mediastinum after transecting mid lobe vein through SCT-RBA. 
SCT-RBA, subcarinal triangular right base angle.

Right base angle of subcarinal 
triangle LN resected from hilum

Subcarinal 
lymph node Right main 
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risk of injury to the lower lobe structure;
As far as our knowledge, only some case reports 

described the technique of middle lobe vein management. 
We firstly evaluate the short-term effect and safety of our 
surgical approach. The main limitation of present study is 
the small sample size and absence of a control group.

Conclusions

Our initial results suggest that utilization of the SCT-RBA 
approach to manage middle lobe vein in uniportal surgery 
is feasible, convenient, and safe. It can also facilitate the 
dissection of subcarinal lymph nodes and avoid the change 
of surgical habits such as the incision approach. Further 
study should be performed to verify our initial results and 
evaluate the long-term efficiency with enlarged sample size 
and learning curve of this approach.
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