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Introduction

Video-assisted thoracic surgery (VATS) surgery has seen 
an evolution from multiple ports to uniportal and finally 
subxiphoid uniportal recently. The assumed benefits from 
VATS over open technique includes: shorter hospital stay, 
less postoperative pain, cosmesis, less blood loss, earlier 
resumption of daily activities, better tolerance to post-
operative chemotherapy (1-9). In traditional VATS surgery, 
the instruments and the thoracoscope enter the thoracic 
cavity through two to four operating ports on the lateral 
chest wall, which can cause chronic pain and chest wall 
numbness. Single-portal VATS surgery could potentially 

cause similar problems as the port is placed in between 
the ribs. Liu et al. reported a subxiphoid uniportal VATS 
(SVATS) bilateral pulmonary metastasectomy and right 
middle lobectomy in March 2015 (1). The advantage of the 
uniportal subxiphoid approach is the ability to use different 
size of instruments and freedom of movement as there is 
no limitation by the ribs. In Shanghai Pulmonary hospital 
VATS surgery was taken to another level by performing 
large volumes of lung resections via subxiphoid uniportal 
approach. 

A 62-year-old lifelong smoker presented with a right 
middle lobe mass measuring 1.5 cm diameter. Histological 
diagnosis of adenocarcinoma was made and radiological 
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staging of the tumour was T1aNoMo. The patient 
underwent uniportal subxiphoid right middle lobectomy 
and was discharged home with 2 days post-operatively 
without any complications.

Patient selection and workup

Patient selection for subxiphoid only VATS lobectomy is 
the same as typical VATS lobectomy. 

Resectability of the tumor could be assessed by 
performing CT scan of the chest. CT guided biopsy or 
endobronchial ultrasound biopsy is helpful in providing 
pre-operative histology. Distant metastasis should be ruled 
out via PET scan and CT head.

Fitness for surgery could be assessed by lung function 
test and CPEX, as well as routine bloods (FBC, U&E, and 
coagulation profile). 

Pre-operative preparation

Following the above, all patients should have pre-
operative blood test and baseline chest X-ray. Cervical 
mediastinoscopy as per European guidelines. ECG is done 
to rule out heart disease (9).

Equipment preference card

 CO2 insufflation is helpful in pushing the diaphragm 
downwards  hence  g iv ing  p lenty  o f  room for 
maneuvering during the operation;

 Standard staplers and VATS instruments are used via the 
subxiphoid incision;

 MicrocutterTM stapler, endodissector and a wide range of  

5 mm VATS instruments including camera are optional (9).

Procedures

Patient is positioned on a left lateral decubitus, to achieve 
good access to the sub-xiphoid space and to provide us with 
the option of adding more ports if required (Figure 1).

A 5 cm skin incision is made in the midline just under 
the xiphoid process. The Linea Alba is opened and xiphoid 
process is excised to provide more space for this subxiphoid 
uniportal approach. Dissection is made all the way down 
until chest cavity is entered. Next, a Langenbeck on a right 
angle stand is used to retract open the port laterally. One 
end of the Alexis port is inserted into a 10 mL port without 
the trocar, and this 10ml port is then inserted into the chest 
cavity. Keeping the other end of the Alexis port out of the 
chest, a trocar is inserted into the 10ml port to expel the 
other end of the Alexis port into the chest.

Dissection of the inferior pulmonary ligament is then 
carried out to mobilize the lung. The middle lobe is 
identified and tumour is checked, any adhesions is taken 
down using hook diathermy. Middle lobe pulmonary veins 
are then located and exposed, followed by exposure of the 
pulmonary artery. Any lymph node in the way is taken out 
at this point to free up the structures and therefore allowing 
freedom of movement.

A 5 mL Sils dissector is used to go around the middle 
lobe pulmonary vein, followed by a MicrocutterTM to staple 
the vein. A lymph node grasper is then used to develop 
the oblique fissure; the anterior part of the oblique fissure 
is then completed with the purple tri-stapler. Middle lobe 
bronchus is then located and a sling is placed around the 
bronchus. The lymph node grasper is used to create a plane 
behind the bronchus and a purple tristapler is then rail-
roaded around the bronchus. Once the bronchus is stapled, 
a great view of the segmental pulmonary artery is achieved. 
A 5ml endodissector with a 60-degree angle is then used to 
go around the pulmonary artery branches and divided with 
the MicrocutterTM at an 80-degree angle. Finally the fissure 
is completed with multiple firings of purple tristapler. The 
lung is placed in an endobag prior to removal from the 
chest to prevent seeding of tumours at the port site (11).

Lymphadenectomy of station 4R and 2R is done using 
lymph node dissector and hook diathermy. To perform the 
station 7 lymphadenectomy, the lower lobe is retracted 
forward and the spine is located, the upper lobe is retracted 
forward and the bronchus intermedius is located. The pleura 
are dissected with hook diathermy and station 7 is resected.

Figure 1 Subxiphoid uniportal lobectomy (10). 
Available online: http://www.asvide.com/articles/1384

Video 1. Subxiphoid uniportal lobectomy
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After haemostasis is carried out, an extrapleural catheter 
(ON-Q Tunneler®) is placed up from the 8th rib up to the 3rd 
intercostal space. A chest drain is placed via the subxiphoid 
port prior to closure.

A self-retaining retractor is used during closure of the 
subxiphoid port in order to obtain a good view of the linea 
alba and the rectus abdominis.

Role of team members

All lung cancer patients are discussed in the Lung cancer 
multi-disciplinary team (MDT) meeting to reach a 
consensus about the best modality of treatment to be offered 
to each patient. Selected surgical patients are then reviewed 
in the outpatient clinic by thoracic surgeons and treatment 
options are discussed in details. Pre-operative assessment is 
run by the thoracic specialist nurses in parallel, for general 
examination of the patients and to ensure that all relevant 
investigations i.e., blood tests, CT scan, PET scan, etc. are 
in place and up to date.

On admission the patient and all investigations are 
reviewed again by the thoracic team. Our policy is to have 
the CT scan within 6 weeks of surgery date, this is to ensure 
that the tumor has not either spread or become inoperable.

Patients are seen by the anesthetist on admission, to 
ensure they are fit for surgery and to ascertain whether 
special requirement is needed for intubation i.e., previous 
head and neck surgery.

Immediately prior to the operation the anesthetist inserts 
arterial and central venous line. Double lumen endotracheal 
tube is used for intubation to achieve single lung ventilation 
for the lobectomy. Intra-operative monitoring of the patient 
is achieved through ECG, arterial line pressure monitoring, 
end tidal CO2 level and pulse oximetry.

It is crucial that the surgeon is present in the anesthetic 
room during the intubation and positioning of the patient 
to ensure that satisfactory single lung ventilation could 
be achieved and the patient is positioned correctly for the 
operation.

The anesthetist checks that the patient is pain free in the 
immediate post-operative period, in the recovery room and 
the high dependency unit (HDU). For VATS Lobectomy 
we ensure our patients receive IV patient controlled 
analgesia (PCA).

To rule out any immediate post-operative complications, 
all patients will have a post-op chest X-ray which is checked 
by the surgical registrars. Daily review of the patient, pain 
score, chest drain and chest X-ray is carried out by a team 

of specialist nurses and surgical registrar and the operating 
surgeon.

Physiotherapist plays a crucial role in the post-operative 
management to ensure early mobility and prevent 
respiratory complications. Deep breathing techniques and 
incentive spirometry are provided by the physiotherapists to 
patients.

After discharge from the hospital, patients are reviewed 
in the outpatient clinic by either the surgeon or specialist 
nurse after 6 weeks, where they have a chest X-ray, surgical 
wounds are checked, post-operative histology and staging 
and result of the MDT discussion of the pathological 
staging (whether a chemotherapy/radiotherapy is required) 
is then delivered to the patient (9).

Post-operative management

Routine post VATS lobectomy management with 20 Fr 
intercostal drains attached to under water seal. Post-operative  
chest X-ray is done to ensure there is no early complication. 
In this case we removed the chest drain on day 1 post-
operative day. Intravenous PCA was used immediately 
post-op and converted to oral analgesia once the drain is 
removed. Early mobilization and adequate analgesia is key 
in the post-operative management of lung resection. (9).

Tips, tricks and pitfalls

 Special attention should be paid during the closure of 
the subxiphoid port in order to prevent incisional hernia 
especially in overweight/obese patients. It is important 
to get an excellent view of the linea alba and rectus 
abdominis muscle on both sides (we suggest using a 
self-retaining retractors) and to incorporate these in 
your closing sutures, taking deep bites on both sides 
especially in the linea alba;

 To prevent diaphragmatic herniation, dissect medially 
under the sternum on entering the chest cavity, to 
prevent stripping of the diaphragm laterally of the 
inferior costal margin;

 The advantage of subxiphoid only approach is the option 
of using different size of instruments i.e., not limited to 
only 5 mL instruments and a wider range of movements 
with the instruments as there is no limitation by the ribs;

 When completing the fissure, ensure that you can see 
above and below at all times and be generous with the 
margin;

 Contrary to the common belief, lymphadenectomy can 
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be easily performed using this approach, especially with 
the help of 30 degree camera and reticulating/angulating 
instruments.
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