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Introduction

The use of uniportal video-assisted thoracoscopy (u-VATS) 
to diagnose and treat non-pulmonary conditions has 
been utilized since the early 2000s with early work in 
sympathectomy (1-3). The publication of u-VATS wedge 
resection in 2004 stimulated a wider interest in the use of 
u-VATS (4). Since then, the acceptance of the approach has 
varied worldwide with greater enthusiasm in Europe and Asian 
and nascent interest in North America (5). In this article, we 
highlight the indications for u-VATS in the management of 
hyperhidrosis, the management of effusions and collections in 
the thoracic cavity, and the treatment of thymic disease. 

U-VATS can be performed using various approaches 
including intercostal, subxiphoid, transcervical, and 
transaxillary (6). This article will focus on intercostal 
u-VATS and will describe the use of subxiphoid and 
transcervical u-VATS approaches for specific conditions. 
Briefly, when performing intercostal u-VATS, patients 
are placed in lateral decubitus, similar patient position to 
multi-port VATS (m-VATS). Under general anesthesia 

and single-lung ventilation, a 3–5 cm access incision is 
required between mid and anterior axillary lines in the 5th 
intercostal space. A 30o scope, positioned in the posterior 
portion of the incision, is then used to minimize potential 
conflict between the scope and the surgical instruments. 
Surgical instruments that can be used for u-VATS include 
instruments specific to VATS, laparoscopic instruments, and 
open surgical instruments (7,8). 

For a subxiphoid u-VATS approach, the patient is placed 
in a supine position. A vertical incision is fashioned over 
the xiphoid and the xiphoid process is resected if required. 
The xiphoid is separated from the rectus abdominus to 
allow a finger to bluntly dissect the posterior sternal table 
away from the anterior mediastinum. A single incision 
laparoscopic surgery (SILS) port is inserted, and a 30o scope 
is introduced. The anterior mediastinum is dissected open 
under the sternum (9-11). 

Primary palmar and axillary hyperhidrosis 

Some of the earliest applications of u-VATS have been for 
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non-pulmonary conditions including sympathectomy for 
primary palmar and axillary hyperhidrosis. The Society of 
Thoracic Surgeons (STS) recommends a surgical approach 
for palmar and palmar-axillary primary focal hyperhidrosis 
as it is the most effective treatment for these conditions (12).  
Large centre experiences with u-VATS for treating 
palmar and axillary hyperhidrosis have reported operating 
times under 30 minutes and success rates over 90% (2,3). 
U-VATS and m-VATS case series studies have reported 
the complication rates for compensatory hyperhidrosis, 
pneumothorax, and Horner’s syndrome (Table 1) (2,3,13-18). 
Other complications include gustatory hyperhidrosis and 
bradycardia (12,19). The rate of recurrence for patients with 
hyperhidrosis who have underwent a u-VATS sympathectomy 
has been reported as 17% recurrence at 5 years post-
procedure (20). A study directly comparing u-VATS to 
m-VATS has yet to be conducted. The risk of compensatory 
hyperhidrosis should be discussed with patients in the pre-
operative setting as this can greatly affect quality of life.

Technique
Patients are placed in a semi-sitting or supine position and a 
1–2 cm incision is fashioned along the 3rd intercostal space. 
The level of sympathetic chain of interest is identified and 
transected, along with the accessory nerve of Kuntz around 
the sympathetic ganglia (2,3). For palmar hyperhidrosis, 
disruption of the sympathetic ganglia at T3 has been 
suggested to be the most effective approach for alleviating 
excessive sweating. Sympathectomy at the T4 level may also 
be considered as it has a lower incidence of compensatory 
hyperhidrosis compared to the T3 approach (12). For 
axillary hyperhidrosis, a T5 transection is recommended. 
If palmar-axillary hyperhidrosis is present, transection 
of the sympathetic ganglia should occur at T4 and T5. 
Sympathetic chain disruption can be conducted through 
electrocautery, scissors, or clipping. A chest tube should be 
placed at the end of the procedure (2,3,12,21).

Empyema, pleural and pericardial effusions 

U-VATS has been used in the diagnosis and management of 
thoracic cavity effusions. 

Empyema

Most cases of empyema can be successfully treated with tube 
thoracoscopy drainage and fibrinolytics (22). However, for 
stage II and stage III empyema, the European Association 
for Cardio-Thoracic Surgery supports the role of VATS 
as a treatment approach. Evidence suggests that the VATS 
approach may result in a shorter hospital stay, reduced 
morbidity, and reduced mortality (23,24). The uniportal 
literature on empyema is limited. In a retrospective study, 
30 patients who underwent u-VATS decortication were 
compared to 34 patients who underwent open decortication 
for stage II–III empyema. U-VATS was associated with 
statistically significant lower blood loss, 4-day shorter 
hospital stay, and lower complication rates (10% vs. 16%, 
P<0.001) (25). There were 3 conversions from uniportal 
to m-VATS and no conversions to an open approach. 
Limitations of this study include a lack of inclusion criteria 
for the open group. More comparative evidence on m-VATS 
and u-VATS for the management of empyema is required.

Technique
A pre-operative ultrasound and computed tomography 
(CT) scan is suggested to determine the stage of empyema 
and to assist with pre-operative planning prior to u-VATS. 
An incision located at the level of the 7th or 8th intercostal 
space is recommended to facilitate access to the most 
dependent portions of the chest cavity. During evacuation 
of the fluid, samples are obtained for culture and sensitivity. 
Surgical instruments such as Yankauer suction, curved ring 
forceps, and cotton swabs in forceps, are used to release 
adhesions and drain loculation. The parietal pleural cortex 
is dissected free from the diaphragm and chest wall, and 
from the thickened visceral pleura from the underlying lung 
parenchyma (24,25). 

Pleural effusion of unknown etiology

The presence of pleural effusions can be the result of many 
different medical conditions including congestive heart 
failure, pneumonia, and malignancy. Prompt investigation is 
important for proper diagnosis and appropriate treatment. 
Surgery should be considered if cytology from percutaneous 

Table 1 Post-operative sympathectomy complications reported in 
m-VATS and u-VATS

Complication M-VATS (%) U-VATS (%)

Compensatory hyperhidrosis 10–93 21–98

Pneumothorax 0–2.4 0.5–10

Horner’s syndrome 0–0.5 0–7

m-VATS, multiport video-assisted thoracoscopy; u-VATS, 
uniportal video-assisted thoracoscopy.
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drainage samples is non-diagnostic or biopsy of pleural 
or parenchymal lesions is indicated (9,26). A subxiphoid 
u-VATS may be ideal for certain patients with undiagnosed 
pleural effusion. For example, if bilateral effusions are 
present, subxiphoid u-VATS allows access to both sides of 
the thorax (9). A subxiphoid u-VATS may also be used in 
patients who are too ill to tolerate lateral decubitus position 
due to a large effusion. 

In a case series of 329 patients undergoing intercostal 
u-VATS for diagnosis and management of pleural effusion, 
a diagnosis was secured in 100% of the cases (malignant 
281/329; benign 48/329) (26). Of note, 4 patients (1%) 
reported in this series required intensive care unit (ICU) 
admission and died within 30 days of the procedure. The 
cause of death was not stipulated in the article. Other 
morbidity included atrial fibrillation (1%), prolonged air 
leak (4%), and persistent drainage requiring talc pleurodesis 
(5%) (26). 

Technique
For intercostal u-VATS, imaging is used to select the 
optimal intercostal space to access the pleural fluid. The 
incision is generally along the midaxillary line. The camera 
is inserted under direct visualization. Pleural fluid can 
be processed for cytology, and microbial cultures. Any 
suspicious nodules visualized can be biopsied or resected for 
pathologic analysis. If malignancy is confirmed by analysis 
of frozen sections, talc pleurodesis can be performed during 
the same operation (26). For subxiphoid u-VATS, access is 
obtained as described earlier in this article. The pleura is 
grasped with forceps and incised. Pleural fluid can then be 
drained (9). A chest tube is secured through the incision site 
at the end of the procedure. 

Pericardial effusion

An approach that includes the creation of a pericardial 
w i n d o w  c a n  b e  u s e d  t o  r e l i e v e  a  s y m p t o m a t i c 
patient experiencing tamponade from a malignant 
pericardial effusion and for patients who require serial 
pericardiocentesis. In u-VATS, both the intercostal and 
subxiphoid approaches have been used for the management 
of pericardial effusion. Evidence in the literature specific to 
the use of u-VATS was limited to case series reports at the 
time of this review (27,28). Reported morbidities include 
pulmonary air leak from inadvertent injury to lung (0–11%); 
arrhythmia (0–13%); atelectasis (0–19%). There was no 
perioperative mortality reported. Recurrence was less than 

5% at 6–7 months following surgery (27,28). 

Technique
For intercostal u-VATS pericardial drainage, patients 
are placed in a supine or semi-lateral decubitus position. 
An incision is fashioned in the 5th intercostal space over 
the anterior axillary line. We acknowledge that a right-
sided approach may provide more working space and that 
some surgeons may select the operative side based on the 
location of greatest fluid accumulation as determined by 
preoperative imaging. However, we recommend a left-sided 
approach so that the pericardial incision can be placed over 
the left ventricle, thereby decreasing the risk of potentially 
lethal cardiac laceration especially in the presence of intra-
pericardial adhesions. Dissection is carried out anterior 
to the phrenic nerve and a portion of the pericardial is 
resected to create a window. The pericardium is sent for 
pathologic analysis. In the absence of any intrapericardial 
adhesions, a suction cannula may be used to aspirate the 
fluid. If indicated, instillation of a sclerosing or cytotoxic 
agent can be conducted during the same procedure (27). 
A subxiphoid u-VATS has been used as an alternative 
approach to drain the pericardium (29). However, in a 
non-trauma setting, our preferred approach would be a 
left sided intercostal approach. The reasoning is because 
in a non-traumatic setting, there may be the presence of 
adhesions and loculations. A subxiphoid approach would 
place the pericardial incision anteriorly in the vicinity of the 
right ventricle which is very thin walled and susceptible to 
injury from avulsion of intra-pericardial adhesions. If the 
subxiphoid u-VATS approach is the only available option, 
then every effort should be made to drain the pericardium 
through its left-sided or diaphragmatic surface. 

Hemothorax

Hemothoraces can be caused by trauma, iatrogenic injury, 
or an infection such as aspergilloma. Indications for surgical 
interventions to treat a hemothorax include the presence 
of persistent bleeding and a retained hemothorax (6,30). 
There are differing opinions related to the timing of 
surgical interventions in the treatment of the patient with a 
hemothorax. There are several advantages related to early 
surgical intervention. First, it reduces the risk of activating 
local fibrinolysis thereby reducing the risk that a person 
may experience a recurrence of their hemothorax. Second, 
unnecessary transfusions may be avoided by earlier control 
of the source of bleeding. Third, the placement of chest 
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tubes is under direct visualization for optimal pleural space 
drainage (31). However, routine early intervention, may 
increase the incidence of unnecessary surgical procedures 
in cases where insertion of a chest tube would have sufficed. 
Conversely, delaying surgical intervention may result in 
empyema and may also increase the risk of conversion to 
open thoracotomy at the time of attempted drainage (6,31).

The effectiveness of minimally invasive approaches for 
treating hemothoraces has not been widely investigated. In 
one case series, 12 patients with active bleeding underwent 
u-VATS (32). Inclusion criteria for surgical management 
included chest-tube output over 250–500 mL of blood 
in the first 1–3 hours in an otherwise hemodynamically 
stable patient. Investigators reported no intra-operative 
conversions and 1 (8%) postoperative pneumothorax. 
Mortality was 17% (2/12) and was related to patient  
co-morbidities. The mean hospital stay was 11 days. The re-
bleeding rate and need for re-operation were not reported.

Technique
To treat a hemothorax, a uniportal incision is made in 
the 4–6th intercostal space. The source of the active bleed 
should first be identified and managed. A Yankauer suction 
tip is used to evacuate the blood. A large bore laparoscopic 
suction-irrigator is used to apply copious amounts of 
irrigation. Endoscopic graspers or ring forceps can be used 
to remove clots. In the case of a retained hemothorax, 
removal of the clot and decortication of lung will result 
in a successful procedure. For penetrating injuries, the 
lung parenchyma and chest wall should be examined to 
determine the source of the bleed (6). The advantage of 
u-VATS is that the incision can rapidly be extended to 
a mini-thoracotomy or larger thoracotomy if necessary. 
The decision to convert will depend on the training and 
experience of the surgeon and the clinical situation.

Thymic diseases

Surgery is indicated in the management of nonthymomatous 
myasthenia gravis, thymic tumours, and undetermined 
lesions of the anterior mediastinum, not thought to be 
lymphoma. A randomized controlled trial involving 126 
patients with nonthymomatous myasthenia gravis compared 
management of transsternal thymectomy with prednisone 
versus prednisone alone. Results indicated that patients 
who underwent thymectomy with prednisone had lower 
prednisone requirements (44 vs. 60 mg), reduction in 
myasthenia gravis score (6.15 vs. 8.99) and exacerbations at 

3 years compared to those who did not undergo surgery (33).
Patients who underwent a complete resection for 

thymoma had significantly better 10-year survival (71–76%) 
compared to those who underwent an incomplete resection 
(9–28%) (34,35). Overall recurrence is 9–15% and recurred 
on average 5 years after complete resection (34,35).

Traditionally, transsternal thymectomy was the standard 
approach as it permitted complete resection of the thymic 
gland and removal of ectopic thymic tissue in myasthenia 
gravis patients. However, as experience with minimally invasive 
techniques increased, VATS thymectomy has been used in 
nonthymomatous myasthenia gravis and thymomas (36). 
M-VATS thymectomy results in less blood loss, shorter 
chest tube duration, less pain, and shorter hospital stays 
when compared to transsternal thymectomy (36). Results 
from two systematic reviews indicate that minimally invasive 
versus open thymectomy in selected patients had similar 
oncological outcomes and disease-free survival (37,38). 

To minimize the risk of tumour seeding, indications for 
minimally invasive thymectomy include patients with non-
thymomatous myasthenia gravis, and well encapsulated 
thymoma <4 cm (39,40). Tumor larger than 4 cm and 
suspicion of innominate vein invasion were considered 
contra-indication to u-VATS thymectomy. 

A surgical approach from the ipsilateral side of the 
tumor is suggested as it permits dissection under direct 
visualization. If the tumor is midline, the approach may 
be right or left-sided. Although the right-sided approach 
provides more working space, visualization of the left 
phrenic nerve and the proximal innominate vein is 
suboptimal. This problem can be overcome in m-VATS by 
adding a contra-lateral port. This option would obviously 
convert a u-VATS approach to m-VATS. 

Subxiphoid and transcervical u-VATS present a distinct 
advantage in that the pain associated with intercostal 
incisions can be avoided altogether (10,41). In subxiphoid 
u-VATS, the camera is midline, allowing for good 
visualization of both superior poles of the thymus and both 
phrenic nerves (10). Regardless of the approach selected, 
the tumor should ideally be dissected last as part of a “no-
touch” technique (39). There have been a few reported 
case series of u-VATS thymectomy reporting comparable 
outcomes to m-VATS thymectomy (8,39,42). 

Technique

When performing an intercostal u-VATS, the patient 
is placed in a supine or semi-supine and a roll is placed 
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longitudinally, parallel to the spine. An incision is usually 
made in the 4th or 5th intercostal space. CO2 insufflation 
is obtained to low pressure of 8 mmHg. The camera is 
directed at the cardiophrenic angle. The mediastinal fat 
anterior to the phrenic nerve is grasped and dissected 
free from the phrenic nerve. The dissection proceeds in a 
caudal to cranial from the cardiophrenic angle, continuing 
along the anterior border of the phrenic nerve, towards the 
innominate vein. Opening of the contralateral pleura allows 
for improved visualization of the contralateral phrenic 
nerve. The upper poles are dissected cranially to the origin 
of the thyrothymic ligament, and the thymus is retracted 
laterally to allow ligation of thymic venous tributaries. All 
adipose tissue in the anterior mediastinum between both 
phrenic nerves is resected en bloc with the thymus gland. In 
myasthenic patients, adipose tissue in the aortopulmonary 
window is also resected. The specimen is placed in a 
retrieval bag prior to removal (39,42). 

For subxiphoid u-VATS, the surgical principles and 
steps are the same. Access is described earlier in the paper. 
A SILS port is used and a 30o camera is inserted and CO2 
insufflation is obtained (10,11). 

In a transcervical u-VATS thymectomy, the patient 
should be placed supine with the neck hyperextended. A 
collar incision, one finger breadth above the sternal notch 
is required. The infrahyoid (strap) muscles are divided. A 
sternal retractor is placed to lift the sternum and a 0o or 30o 
camera is inserted. The thymic gland is dissected from the 
pleura and pericardium using blunt and sharp dissection. If 
intra-operatively there are concerns about an incomplete 
resection, a u-VATS left incision can be fashioned to assist 
with a more radical excision (41).

Conclusions

Surgeon’s comfort with u-VATS has increased as more 
research is published on the favourable outcomes of u-VATS 
for the patient. In the lobectomy literature, a meta-analysis 
favoured u-VATS over m-VATS for length of stay, shorter 
duration of chest tube drainage, and less morbidity (43). An 
additional benefit of u-VATS is the ergonomic advantages 
that it provides the surgeon. In m-VATS, the surgeon is 
often standing sideways and must rotate the torso or lean to 
operate. They must also turn the head to view the monitor 
screen. In u-VATS the viewing direction is realigned with 
the working direction allowing for better ergonomics. 
There is less head, neck and back rotation and therefore less 
potential for physical strain (44).

Although the evidence in support of u-VATS remains 
limited, it is emerging that u-VATS may be used to 
provide safe surgical management for conditions, such as, 
hyperhidrosis, pleural and pericardial fluid accumulation, 
and thymic disease. As we continue to strive to decrease 
morbidity and shorten postoperative hospitalization, 
and with the development of new single-port access 
technological platforms, surgeons should consider 
integrating u-VATS as part of their armamentarium in the 
treatment of intra-thoracic disease. 
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