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Introduction 

The subxiphoid approach has been adopted during the last 
decades for thoracic and cardiovascular minor procedures 
such as thymectomies, pulmonary metastasectomies, 
pneumothorax or pericardial windows (1-3).

The f i r s t  subxhipoid  uniporta l  v ideo-ass i s ted 

thoracoscopic procedure for major lung resections was 
described in 2014 (4,5) and clinical evidence is lacking (6). 

All data were collected prospectively from patient 
medical notes and computerized records. Consent forms 
were signed by all participating patients. This new 
procedure was approved by the hospital’s Institutional 
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Review Board. The subxiphoid uniportal video-assisted 
thoracic surgery (SVATS) program started in September 
2014; approximately 450 patients underwent SVATS major 
lung resection in Shanghai Pulmonary Hospital, Shanghai, 
China. This included two different approaches: subcostal 
subxiphoid incision (7) and subxiphoid midline incision. 
We present the learning curve of the first 200 selected 
patients who underwent uniportal subxiphoid lobectomy or 
segmentectomy by subxiphoid midline incision. 

With the lessons learned from this early experience 
in SVATS and from the experience with transthoracic 
uniportal VATS we sought to compile “tips and tricks” for 
managing the multiple intraoperative technical difficulties 
that can arise during the SVATS.

Length of the learning curve

The length of the learning curve has been suggested to 
consist of 50 VATS lobectomies for conventional and 

transthoracic uniportal VATS (8), but several factors 
influence the length of the learning curve; previous 
experience in VATS minor or major procedures and 
learning in a high volume training center.

The learning curve of the SVATS approach could be 
longer and more difficult in comparison with transthoracic 
uniportal VATS, because the view is caudal-cranial and 
anterior to posterior. From the subxiphoid incision to 
the hilum, it is in an oblique and longer distance so the 
instrument fighting problem during uniportal subxiphoid 
surgery will be challenging. For this reasons the surgeon 
who performs SVATS needs previous experience in 
uniportal VATS lobectomy and a skilled assistant.

Of the 200 consecutive selected cases (72 males,  
128 females) with a mean age of 57.4±9 years, underwent 
either uniportal subxiphoid lobectomy or segmentectomy 
136 were lobectomies and 64 were segmental resections. In 
Figure 1, the conversion rate of the group one (first 100 cases)  
and group two (subsequent 100 cases) are illustrated.

In Figure 2 the gradual reduction in the operating time 
with increasing experience month by month is illustrated.

Recommendations for a SVATS lobectomy 
program

Before embarking in a SVATS program it is important to 
have previous experience in uniportal VATS lobectomy 
and a skilled assistant. Performing minor procedures like 
wedge resections and pneumothorax lung-repair is helpful 
as the surgeon will get familiar with the port placement, 
the anatomic variations and the caudal-cranial and anterior 
to posterior view. We recommend starting major lung 
resection on the right side and cases with complete fissure. 
The use of longer and sturdier VATS instruments makes 
easier to do lung grasping and sometimes curved-tip stapler 
technology to facilitate the passage around the structures. 

Try to avoid obese patients, we consider a BMI >30 a 
contraindication for SVATS (Table 1).

Patient’s selection

The inclusion criteria for operating on patients by SVATS 
in our Thoracic Unit includes patients with benign diseases 
and patients with lung cancer with T status of tumour <5 cm  
(T1, T2) N status for tumour N0, FEV1 and DLCO 
>40% postoperative predicted. The exclusion criteria for 
operating patients with subxiphoid approach includes: chest 
wall involvement, central masses, previous thoracic surgery, 

10

20

30

40

50

60

70

80

90

100

Grupo 1 (n=100) Grupo 2 (n=100)

Rate of conversions in the 200 cases

SVATS Conversions

Rate of conversions  in the 200 cases

Group 1 (n=100)

 N
um

be
r 

of
 m

on
th

s 

Group 2 (n=100)

SVATS Conversions

13% 6%100
90
80
70
60
50
40
30
20
10

Figure 1 Conversion rate of the 200 SVATS cases. SVATS, 
subxiphoid uniportal video-assisted thoracic surgery.

Figure 2 Gradual reductions in the operating time with increasing 
experience.

O
pe

ra
tin

g 
tim

e 
(m

in
ut

es
)

Months
0      1      2      3      4       5      6       7      8      9     10    11    12    13

0

100

200

300

0 1 2 3 4 5 6 7 8 9 10 11 12 13

O
pe

ra
tin

g 
 ti

m
e 

(m
in

ut
es

)

Month

Figure 2. Gradual reduction in the operating time with increasing experience
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adhesions, body mass index (BMI) >30, cardiomegaly and 
enlarged lymph nodes with N1 and N2 disease confirmed.

Troubleshooting guide

Patient position

The patient is put under general anesthesia with double 
lumen endotracheal intubation. The patient is positioned 
in a lateral position inclined at 60–70°. A surgeon and scrub 
nurse stand in front of the patient. The assistant stands at 
the back of the patient and the screen is placed at the head 
of the patient.

The lateral position of the patient inclined at 60–70° 
allows better access and view of the anterior mediastinum, 
thus helping the assistant with optimal camera positioning. 
Using a wound protector also enables effective camera and 
instrument insertion, without the need for a sternal lifter 
(Figure 3). 

The operative field must be sterilized widely, to allow 

multiple port placements and conversion to thoracotomy in 
case of an emergency.

Port placement

A 4 cm midline incision is made below the sterno-costal  
triangle, median subxiphoid incision is made if the 
infrasternal angle ≥70° or transverse incision is made if the 
infrasternal angle <70°. The rectus abdominis is divided. 
The xiphoid process is exposed and detached from the 
rectus abdominis and resected (Figure 4). The right or 
left pleura are opened by finger dissection via the infra-
sternal angle above the level of the diaphragm and remove 
the pericardial fat tissue near and round the wound. One 
of the most common problems during dissection is the 
difficult passage of the staplers and longer instruments 
trough the incision. To avoid this is necessary to remove the 
surrounding pericardial adipose tissue at the beginning of 
the surgery (Figures 5,6). 

Difficult body habitus

Obtaining Subxiphoid access can be difficult in patients 
with significant subcutaneous obesity or mediastinal adipose 
tissue. We consider a BMI >30 a contraindication to 
perform SVATS.

Surgeon-assistant

Is important the surgeon-assistant coordination for surgical 
movements to reach with the camera the desired areas. If 

Table 1 Initial recommendation for SVATS major lung resections

Previous experience in uniportal VATS

Skilled assistant

Perform minor procedures by SVATS

Right-sided cases

Complete fissures and upper lobes

Avoid obese patients and BMI >30

Use curve stapler technology or similar

Use longer and strider VATS instruments

SVATS, subxiphoid uniportal video-assisted thoracic surgery.

Figure 3 Patient positioned inclined at 60–70° allows better access 
and view of the anterior mediastinum, thus helping the assistant 
with optimal camera positioning.

Video 1. Pleura opened by finger dissection via 
the infra-sternal angle. The xiphoid process is 

exposed and detached from the rectus abdominis 
and resected

Luis Angel Hernandez-Arenas, William Guido, Lei Jiang*
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Figure 4 Pleura opened by finger dissection via the infra-sternal 
angle. The xiphoid process is exposed and detached from the rectus 
abdominis and resected (9). 
Available online: http://www.asvide.com/articles/1035
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the incision is median the camera is placed in all cases on 
the caudal side of the incision. If the incision is transverse, 
the camera is placed on the inferior side of the incision, with 
the assistant holding the camera at the back of the patient. 
The longer and strider VATS instruments are placed from 
the cranial side of the incision if median and the superior 
side if transverse (Figure 7).

Laterality

This approach is more convenient and easier to perform 
right-sided procedures. The subxiphoid approach from 
the left side chest cavity is more challenging because the 
cardiac pulsation is transmitted to the VATS instruments 
and may cause intraoperative arrhythmia in some patients 
due to the compression of the heart by the insertion 
and manipulation of the instruments. In our experience 
13% of the patients had intraoperative arrhythmia that 
lasted till the postoperative period. In some cases a self-
limited hypotension event may occur during the operation 
secondary to heart compression, in these cases stop the 
procedure for some minutes. Try to avoid patients with 
cardiomegaly or previous arrhythmia. 

Based in our initial experience with subxiphoid uniportal 
approach we founded that posterior segment (S3) and 
superior segment (S6) in the left side and basal-posterior 
segment (S10) in right and left side are not feasible by this 
approach.

Exposure and retraction

The access for the view of the posterior mediastinum is 
difficult, resulting in the need for the lung requiring more 
traction to assess the lesions in this area. The use of longer 
and sturdier VATS instruments makes it easier to carry out 
lung grasping, and sometimes the use of curved-tip stapler 
technology helps to facilitate passage around the structures. 
One limitation of the SVATS is the impossibility to palpate 
the lesions. The instruments we use to perform SVATS are 
self-made (Figures 8,9).

Bleedings

One of the limitations of the SVATS approach is the control 
of major bleeding. When an emergent conversion to open 

Figure 6 Removal of the surrounding pericardial adipose tissue at 
the beginning of the surgery (11). 
Available online: http://www.asvide.com/articles/1037

Figure 5 Wound protector enables effective camera and instrument 
insertion (10). 
Available online: http://www.asvide.com/articles/1036

Figure 7 Surgeon-assistant coordination for surgical movements. 
Median incision with camera placed on the caudal side of the incision 
with the assistant holding the camera at the back of the patient.

Video 2. Wound protector enables effective 

camera and instrument insertion
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Video 3. Removal of the surrounding pericardial 

adipose tissue at the beginning of the surgery
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surgery is necessary, an extension of the subxiphoid incision 
is unlikely to be useful and an additional thoracotomy 
must be performed. In case of a major bleeding the most 
important attitude is keep calm compress with sponge and 
a stick and decide if you can repair it adding a second trans 
costal port or perform an additional thoracotomy

Lymph node dissection

We recommend performing the mediastinal lymph node 
sampling (MLNS) or mediastinal lymph node dissection 
(MLND) with energy devices.

In the right-sided procedures the lymph node dissection 
is easier to perform. To perform right paratracheal lymph 
node dissection or sampling, we recommend the retraction of 
the superior vena cava (SVC) and pulled up the azygos using 
suction creating a better exposure of the area, in some cases 
we recommend to loop the azygos vein for better traction 
and exposure

In left sided procedures station four, five and six are not 
very challenging to expose and dissect. The subcarinal lymph 
node dissection in the left and right side is challenging and 
traction manoeuvres are needed it to reach this area. In 
some cases it is possible to perform nodal sampling only. 
With increasing experience and the development of new 
instruments the dissection of the subcarinal lymph nodes will 
be routinely dissected like in conventional VATS. 

Comments

The Table 1 shows a set of recommendations for a surgeon 
embarking on SVATS program for major lung resections. 
The learning curve of the SVATS is longer and more 
difficult in comparison with transthoracic uniportal VATS. 
To our knowledge, there have been only case reports and a 
few recent of series of cases of the use of SVATS for major 
lung resections, describing benefits similar to those of 
transthoracic uniportal VATS in terms of duration of chest 
drain use, length of hospital stay, operating time, rate of 
conversion and complications (13-15). 

There is a gradual reduction in the operating time 
with increasing experience. After the case number 85 
the operating times becomes similar in almost all the 
procedures. In Figure 1 the rate of conversion is illustrated 
showing improvement with increasing experience in group 
number two.

SVATS for major lung resections is an alternative 
approach with a new learning curve to pass same as occur 
when a surgeon decide to evolve from conventional VATS 
to Uniportal VATS (16-18). The different view cauda-
cranial and anterior to posterior, the dissection of the 
hilar structures and lymph node dissection makes more 
challenging this approach.

Although conversion to multiport VATS or thoracotomy 
should be always performed if required for ensuring 
safety or complete resection. We recommend having a 
clear preoperative plan and case selection. Further studies 
are necessary to certificate the applicability and clinical 
outcomes of the SVATS in order to show clear benefits 
from this technique.

Figure 9 Dissection of left anterior segmental bronchus, with longer 
and strider instruments and use of curve stapler technology (12). 
Available online: http://www.asvide.com/articles/1038

Figure 8 Longer and sturdier VATS instruments. The instruments 
we use to perform SVATS are self-made. SVATS, subxiphoid 
uniportal video-assisted thoracic surgery.

Video 4. Dissection of left anterior segmental 

bronchus, with longer and strider instruments and 

use of curve stapler technology
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