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Introduction

The video-assisted thoracoscopic surgery (VATS) approach 
for combined lobectomy and segmentectomy is an infrequent 
procedure, rarely reported in the literature. There is no doubt 
that VATS is currently a better choice than thoracotomy 
for segmentectomies. However, anatomical segmental 
resections are more demanding procedures because they 
require a better knowledge of the distal lung anatomy (1). 
These lung sparing procedures are usually indicated for 
deeply located benign lesions, metastasis or early stage lung 
cancer such as ground glass opacities (GGO). Several studies 
recently published have shown that segmentectomies can be 
performed safely without compromising oncologic results in 
this group of patients (2).

Most of the surgeons doing segmentectomies implement 
a thoracoscopic approach through a transthoracic utility 
incision of 4–6 cm, with one to three additional ports in 
different positions (3). However, the anatomic resection 

can be performed by opening only one intercostal space, 
through a single utility incision. Since 2011, when the first 
uniportal VATS lobectomy was published (4), the single 
incision technique has been stablished as the approach of 
choice in many thoracic departments all over the world (5,6). 
Since then, a growing number of articles are available in the 
literature showing the feasibility, safety and good outcomes 
of this procedure for major pulmonary resections (7,8). 
Recently the aim to avoid the intercostal nerve damage 
created by the transthoracic ports has led to the creation of 
a novel procedure described in 2014 for lobectomy through 
a single subxiphoid incision (9). Here we report the first case 
of a lobectomy combined with anatomic segmentectomy 
performed through a uniportal subxiphoid approach (10).

Clinical case

A 53-year-old female was admitted to our department 
for surgery. The patient suffered from cough, and a CT 
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scan revealed two GGO lesions located in the Middle lobe 
and anterior segment of RUL (S3) respectively (Figure 1). 
Pulmonary function tests were normal. The patient was 
proposed for uniportal VATS subxiphoid middle lobectomy 
and anterior anatomic segmentectomy of the right upper lobe.

Surgical technique (Figure 2)

The procedure was performed under general anesthesia 
and double lumen endotracheal intubation. The patient 
was positioned in lateral position with 60 degrees of 
inclination. The surgeon and scrub nurse were located 
in front of the patient and the assistant in the opposite 
side. A 3-cm midline vertical incision was made below 
the sterno-costal triangle, (longitudinal incision is made 
when the infrasternal angle is <70°). The rectus abdominis 
was divided and the xiphoid process was partially resected 
in order to have more space for instrumentation. Upon 

finding the infra-sternal angle between the xiphoid process 
and the subcostal margin, the right pleura was opened 
by finger dissection via the infra-sternal angle above the 
level of the diaphragm. The pericardial fatty tissue was 
removed and a wound protector was placed. The use of 
a wound protector helps the insertion of the camera and 
instruments, without the need of a sternal lifter. A 10-mm, 
30-degrees video camera and double articulated instruments 
combined with several specific longer VATS instruments 
were used through the same subxiphoid incision. The lung 
was free of adhesions and a middle lobectomy and anterior 
anatomic segmentectomy of the right upper lobe (S3) were 
performed. The mean postoperative time was 70 minutes. 
A single chest tube was placed at the end of the operation 
through the subxiphoid incision.

Postoperative pain was managed with PCA (Patient-
controlled analgesia) pump as required with sufentanyl citrate 
1 mL: 50 mcg and regular medication with flurbiprofen  
50 mg every 4 hours alternated with paracetamol 1 gr every  
4 hours. 

The postoperative course of the patient was uneventful, 
the chest tube was removed on the second postoperative 
day and the patient was discharged home on the 4th 
postoperative day with no complications. The final 
pathology revealed the GGO located on the middle lobe 
as a 1.2-cm adenocarcinoma in situ and no malignancy was 
found in the anterior segment lesion of the RUL. 

Discussion

The subxiphoid approach is a variant of uniportal 
VATS approach without opening the intercostal space. 
It has been employed during the last years for thoracic 
minor procedures such as thymectomies, pulmonary 

Figure 1 CT scan showing the GGO lesions located on the middle lobe (A) and on the anterior segment of the right upper lobe (B). 

Figure 2 Subxiphoid uniportal video-assisthed thoracoscopic 
middle lobectomy and anterior anatomic segmentectomy (10). 
Available online: http://www.asvide.com/articles/904
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metastasectomies, pneumothorax (11,12).
However, this technique was recently introduced for 

major pulmonary resections in selected patients. After 
reviewing the literature, we have found few cases 
reporting about the subxiphoid approach incision for 
lobectomy (9) showing similar values to transthoracic 
uniportal VATS with regards to chest drain duration, 
hospital stay, operating time, rate of conversion and 
complications (8). Based on our previous experience with 
the uniportal VATS technique, we started to perform the 
subxiphoid approach for lobectomy with the potential 
advantage of decreased postoperative pain, better cosmesis 
and easier specimen retrieval compared to the transthoracic 
approach (13). Segmental anatomic resections are more 
complex procedures and require a perfect knowledge of the 
distal lung anatomy (14). The increased use of low-dose 
CT for screening will result in more diagnosed lung cancer 
in the early stage (15) therefore segmentectomy is being 
performing more frequently. For GGO lesions, anatomic 
segmentectomy should be sufficient for complete removal 
without risk of recurrence, and conserves an important 
amount of normal lung tissue in order to maintain better 
lung function (16).

To attempt the subxiphoid approach it is mandatory to 
have a previous experience in uniportal VATS lobectomies 
and a skilled assistant. As it happens with the transthoracic 
uniportal approach, bimanual instrumentation is crucial to 
achieve a good anatomic hilar dissection through a single 
incision (Figure 3). The view is caudal-cranial and anterior 
to posterior. The access for the view of the posterior 
mediastinum is difficult. Particularly challenging and 
difficult to accomplish is the need to apply traction to the 
lung in order to assess the lesions as well as the complete 
resection of subcarinal lymph node dissection. Moreover, 
this technique has several limitations such as the control 

of major bleeding and the performance of a complete 
oncologic lymph node dissection. When an emergent 
conversion to open surgery is necessary, an extension 
of the subxiphoid incision is unlikely to be useful and 
an additional thoracotomy must be performed. Despite 
these disadvantages, this novel approach has potential for 
widespread use after the developing of new technology, 
wireless cameras, instruments adapted to this approach 
or single port robotic technology also adapted to the 
subxiphoid approach (17).

Further studies are necessary to certify the feasibility and 
compare clinical outcomes of the subxiphoid versus other 
transthoracic approaches, in order to show the clear benefits 
from this technique.
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