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Introduction

Changing in surgery is a must. Reducing scars and the 
insult of surgical trauma has become a vital end point of the 
entire surgical assessment and endeavour. In the pursuit of 
further reduction in scarring and the trauma of both mini-
thoracotomy and conventional VATS, surgeons and Industry 
have combined their ingeniousness and expertise to promote 
two new approaches for VATS: uniportal VATS (uniVATS) 
and awake thoracic surgery procedures (1). UniVATS 
allows performing the same procedure as three-port  
VATS through only one incision, usually along the anterior 
axillary line. The most recent development of non-intubated  
anesthetic techniques applied to uniVATS could enhance 
the concept of minimal invasiveness (1). Nowadays, the 
combination of uniVATS and awake surgery is perceived 
by thoracic surgeons as the final stage of minimally invasive 

thoracic surgery, a stage leading to fast-tracking in thoracic 
surgery. This stage should be not so difficult to reach 
if we think that this approach originates from a simple 
advancement of the anterior multiport VATS approach, 
the expansion of the uniVATS for procedures characterized 
by minor or intermediate difficulty (2), but, also as a direct 
evolution from anterior limited thoracotomies.

While posterior VATS approaches never really became 
widely performed even after more than 20 years of being 
described, the anterior approach alternative has finally been 
adopted in recent years as a valid widely offered alternative 
to thoracotomy (3) (Figure 1).The advantages of VATS lung 
resections compared to current minithoracotomy from a 
functional standpoint are becoming very obvious, albeit 
relatively short-lived (4). In the future, we are likely to 
read publications assessing prospectively survival in well-
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designed comparative studies any differences comparing the 
two approaches. In this setting, the VIOLET multicenter 
study from the UK will contribute to assess the superiority 
of VATS lobectomy over thoracotomy (5). At present, 
uniportal robotic surgery is still under investigation as a 
real added value to minimally invasive surgical thoracic 
approaches. This article will discuss our experience in 
developing uniVATS from full thoracotomy and three-port 
VATS with details regarding lessons learned from transition 
in a surgical approach less and less invasive (Figure 2).

Patient selection, workup and preoperative 
preparation

Minimally invasive thoracic surgery represents a 
strategic choice at the institutional level. Along with the 
consideration for local socioeconomic issues (6), the choice 
of VATS over thoracotomy should be based on a series of 
important criteria (Table 1).
	Clinical criteria:
	Obesity (evaluation of BMI): obtaining access for 

lung and mediastinal dissection can be difficult 
in patients with significant subcutaneous obesity 
planned for a VATS or a uniVATS. For these 
patients, longer trocars (up to 10 cm) can provide 
easier access into the chest. A wound protector may 
also adequately retract subcutaneous tissue in the 
access incision. Patients with significant abdominal 

Figure 2 Evolution of single port access.

Figure 1 Implementation of uniportal VATS (uniVATS) over last 
decade.

Segmentectomy, 
pneumonectomy, broncoplastic 

procedures, chest wall resections, 
pulmonary artery reconstruction

Lobectomy

Wedge resections, thymectomy, 
esophagectomy

First stage empyema, 
pericardial window, 

pneumothorax, mediastinal 
node biopsy

Sympathtectomies

Pleural effusion

Three ports

Two ports

One port

Table 1 Critical criterion to be considered in patient selection for 
VATS

Clinical criteria

Obesity (evaluation of BMI)

Limited pulmonary function

Radiologic criteria

Characteristics of pulmonary lesions on CT 

FDG PET/CT (guide for preoperative staging)

3D reconstruction of lung anatomy

Endoscopic criteria

Preoperative bronchoscopy 

TBNA-EBUS

Introperative findings

Need for conversion

Dense pleural adhesions 

Intra-operative diagnosis

Oncological criteria

Tumor-free margins

Adequate lymphadenectomy

Surgeon and staff experience

Dedicated surgical and anesthesiologicalteams

VATS, video-assisted thoracic surgery.
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obesity may require more superior port placement 
or a moderately reversed Trendelenburg position to 
lessen the effect of cranially displaced diaphragms; 
access for left thoracoscopic surgery may be 
compromised by the smaller operative thoracic 
space. Full lung deflation should occur prior to 
dissection, and contralateral tidal volumes should 
be minimized. Rolling the operating table can also 
allow gravity to improve lung retraction;

	Limited pulmonary function (7): VATS is useful 
patients with limited pulmonary function have 
better outcomes when surgery is performed via 
VATS compared with traditional open techniques; 
high risk patients could take advantage, more than 
fit patients, of minimally invasive surgery. 

	Radiological criteria:
	Characteristics of pulmonary lesions: volume of 

tumor, hilar position, across complete/incomplete 
fissures;

	FDG-PET: standard uptake value which may direct 
the need for evaluation of the mediastinal nodal 
compartment prior to VATS (see below);

	3D reconstruction (8) has been proven to be 
useful in order for thoracic surgeons to perform 
appropriate anatomical segmentectomy and 
curative resections. The software allows extractions 
of the lung field region, pulmonary artery, 
pulmonary vein, bronchus, and other regions using 
contrasted CT images, and the result is displayed 
in 3D maps.

	Endoscopic criteria:
	Bronchoscopic anatomy. Preoperative bronchoscopy 

is mandatory: bronchial anomalies and unexpected 
endobronchial lesions may be a factor in the 
decision-making process;

	Nodal evaluation through TBNA-EBUS: to better 
select patients with early stage NSCLC for surgery 
and to reveal the presence of possible antracotic 
nodes which increase the risk of conversion.

	Intraoperative findings:
	Patient safety and oncological adequacy. Is 

patient safety put at risk? It is recommendable to 
be aware that conversion to thoracotomy at the 
correct time during the learning curve indicates 
prudence not failure. In addition to being easier 
on patients, minimally invasive techniques should 
not compromise the safety or quality of the cancer 
operation when applied appropriately;

	Adhesions. Dense adhesions (previous open chest 
surgery, prior radiation to the chest, history of 
pulmonary infections, prior coronary artery bypass 
graft (CABG) surgery may affect the choice for 
VATS especially in the steep part of the learning 
curve;

	Intraoperative nodule localization. In the absence 
of a preoperative diagnosis and if the lesion cannot 
be readily found, several techniques have been 
developed to facilitate intra-operative localization 
of SPN during VATS (9). Methylene blue injection 
carries the risk of spreading the colorant on the 
pleural surface or difficulty to identify the lesion 
in patients with extensive anthracotic pigments. 
Specialized equipment, such as CT-fluoroscopy (10) 
or gamma probe, is required in case of injection 
of specific radiotracer. Intra-operative ultrasound 
detection requires a specific flexible ultrasound 
probe and is operator dependent (11). In non-
collapsed lung or emphysematous patients the 
localization of SPN is also limited. For nodules 
not amenable to finger palpation (<10 mm nodules 
located at the distance of more than 5 mm from the 
pleural surface or >10 mm deeply located nodules 
situated at a distance of >10 mm from the visceral 
pleura), VATS resection after CT-guided hook 
wire localization for SPN remains the most diffuse 
method to localize a pulmonary nodule (9).

	Oncological criteria:
	Surgical margins. Are surgical clear margins 

guaranteed in patients with lung cancer? Newly 
published reports are confirming a similar rate of 
completely excised procedures with clear margins 
between uniVATS and other approaches (12); 

	Nodal staging. Nowadays, there is little doubt that 
adequate lymphadenectomy can be performed via 
VATS surgery. In most reports comparing uniportal 
and multiportal VATS surgeons have demonstrated 
at least as extensive mediastinal exploration as with 
any approach (13).

	Surgeon experience:
	Surgical and staff skills. Different studies support 

the need to have a dedicated surgical  and 
anesthesiological team (3); furthermore, within a 
surgical team, different individuals may evolve to 
different degrees according to individual skills and 
talents. One third of patients could be considered 
to be relatively complex case for an initial program 
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of VATS because of: strong pleural adhesion, silico-
anthracotic adherent lymph nodes, incomplete or 
fused fissures, pneumoconiosis, tumor size (larger 
than ≥5 cm), BMI >30, vascular abnormalities of 
the pulmonary artery branches (14).

Instrumentation and equipment preference card 
for uniVATS

UniVATS means simultaneous introduction of instruments 
parallel to the videothoracoscope through a single port. 
Handling the videothoracoscope by the assistant surgeon is 
aimed at visualizing the position of the instruments at any 
time during the procedure with simple movements. This 
modality of surgical approach seems to offer an advantage 
to surgeons with its familiar field of direct view as in open 
approach. The uniportal approach enables surgeon to 
overcome the problem, characteristically related to three 
port VATS, of a dihedral angle that represents an obstacle 
to the depth visualization. This geometric configuration (15)  
renders uniVATS similar to open surgery and allow 
surgeon to cranially suspend a target parenchimal area so 
to have a lateral as well as back-to-front displacement to 
easily perform wedge resections. As far as the instruments 
are concerned, they could be similar to those used in 

conventional VATS. The uniportal equipment preference 
card has addressed technology towards instruments reserved 
to simplify and improve outcomes of this surgical procedure 
(Table 2).

Theoretically, triangulation in standard VATS permits 
traction on tissues to facilitate dissection along normal 
anatomical planes. One of the main problems that single-
port surgery brought along with lack of triangulation was 
“swordfighting” or the “chopsticks” effect as the instruments 
going in close to each other clashed with one another and 
the camera head and telescope. Articulating instrumentation 
allows for pseudotriangulation to occur intracorporeally 
despite the entry points being adjacent to one another 
through the same skin incision. A few novel ideas like  
pre-bent/articulated instruments have been developed 
with this type of surgery (16). Articulating instruments (in 
particular endostaplers and endograspers), endoscissors and 
needle holders are available. The additional development of 
the “curved tip” staple end for vascular endoGIA, is a further 
feature that allows the staple to pass through narrower 
angles. Articulating instruments have a 0–90 ° range of 
motion, allowing infinite freedom for tip adjustment, 
thanks also to ability to rotate their intrathoracic parts of 
360°. They have a spin lock mechanism that allows them 
to be used it as a rigid instrument. The disadvantage is that 

Table 2 Instrumentation and equipment preference card

Devices Thoracotomy Multi-port VATS UniVATS

Retractor Finocchietto retractor; gosset 
retractor; tuffier retractor

Wound protectors; trocars; 
soft tissues retractors

No trocar or retractors; wound protectors

Sizeof instruments Standard size for open surgery 10-mm straight instruments Smaller (3 mm) and slender instruments 
(needlescopic endoinstruments)

Length of 
instruments

Standard length for open 
surgery

Long endoscopic 
Instruments (ports could be 
placed very far to hilum)

Short endoscopic instrument (utility incision 
could be very close to hilum; short instruments 
improve surgical precision and manoeuvrability

Optics Not applicable Standard optics Long optics

Articulating systems Rigid instruments Endoscopic rigid 
instruments, short 
articulation (30°–45°) on a 
single axis

90° articulating endoinstruments, double-hinged, 
narrow-shafted, flexible optics with an articulation 
on four axis, flexible endostaplers, curved-tip 
stapler technology; 120° articulating lens; flexible 
endoscopic platforms

Thoracoscope Not applicable Standard 10 or 5 mm, 
0°–30° scope

Needlescope (3 mm), coaxial cameras, light cable 
adaptor, wireless scope; “chip on tip” technology

Video system Not applicable Standard LCD, high-
definition 3D system

High-definition 3D system

VATS, video-assisted thoracic surgery; uniVATS, uniportal VATS.
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using all these articulating instruments has a significant 
learning curve before one handles them dexterously. All 
these difficulties may result in crossing of instruments at 
times (cross-triangulation), a frequently used manoeuvre 
in single-incision surgery. As one gets familiarised with 
this surgery, it is easy to see that an instrument passed 
from the left end of the port automatically gravitates to 
the right of the intrathoracic target organ and vice versa. 
For the intrathoracic visualization, a 5-mm, 0° or 30° 
videothoracoscopes represent, in our opinion, the best 
option, with a preference for the latter. The problem of 
the perpendicular light cable of regular thoracoscopes and 
the bulky camera heads clashing with the instruments can 
be done away with by the use of a telescope with a coaxial 
light cable or simply a longer scope so that the camera 
head moves away from the surgeon’s hands. The Endo 
Eye (Olympus, Tokyo, Japan) was suited for this as it came 
with the “chip-on-tip” technology which meant that it had 
a streamlined profile with a single coaxial cable and this 
reduced the cluttering and clashing with the bulky camera 
head (16). It also came with a deflectable tip. The use of 
this type of thoracoscope does have a learning curve for the 
assistant holding the camera. Alternately, surgeon could 
choose to hold the scope and, in the same time, to do the 
dissection with the other hand. Furthermore, the versatility 
and range of view given by these new generation scopes 
could minimize chest trauma by reducing the need for 
torqueing at the wound. 

Technical aspects

Single port surgery dates back to the very beginning of 
thoracic surgery. In our previous Institution of affiliation 
dedicated to the cure of tuberculosis and its sequelae, 
single port thoracoscopy (also called pleuroscopy) had been 
performed since the late 80’s (17). Our idea of a single port 
in thoracic surgery has been the natural translation of a 
large previous surgical experience in medical thoracoscopy 
and in vats sympathectomies. 

In 2004 Rocco et al. described and then popularized 
the geometric rationale of a novel technique to perform 
pulmonary wedge resections through a single thoracic 
incision, with the assistance of a 5 millimeter thoracoscope 
and the use of articulated instrumentation (2). The 
theoretical and practical aspects of the so-called uni-portal 
VATS were better explained in another paper published in 
2005 (18) by the same group of authors. The advantage of 
uniVATS, is that the vision is directed to the target area, 

bringing the instruments to address the target lesion from 
a straight perspective and obtaining similar angle of view 
as for open surgery. As reported by the senior author (19),  
in the uniVATS the surgeon and assistant tend to be 
positioned together in front of the patient that lies in a 
lateral position with a hyperextension of the chest wall. 
The single port technique relies on a sort of fulcrum of 
the operative instruments inside the chest and lets the 
surgeon work along the sagittal/caudo-cranial plane he/she 
is mostly accustomed to in open. The main screen is placed 
directly in front of the operating surgeon supporting the 
impression of the “direct” approach of uniVATS. As the 
incision is placed at the anterior axillary line, the position of 
the camera (the surgeon’s eye) lies very close to the dome of 
the thoracic cavity when the patient is placed in the lateral 
position, and at mid-point between the apex and the base of 
the cavity allowing close access to all areas. The placement 
of the incision is of paramount importance to guarantee 
the success of the procedure. The majority of target lesions 
in the chest can be addressed by selecting intercostal space 
incision between the fourth and the sixth, in the midaxillary 
line. The general principle to consider is “if you can see 
your target, you can also reach it.” Therefore, the first rule 
is an adequate position of the thoracoscope. In a football 
stadium analogy, the camera plan is structured so to have an 
adequate view on the whole field. The privileged visual point 
is undoubtedly represented by the central sector (VIP sector).  
From here, the football players will be ever under our 
control; in the same way, all peripheral nodules in the lung 
can be theoretically resected by a uniportal approach (20). 

The “sine qua non” conditions for developing of 
uniVATS are similar to those which have facilitated  
multi-port VATS worldwide spreading:
	Safety: patient safety should be the first and foremost 

cornerstone of making progress on a minimally-
invasive procedure; VATS pulmonary resections for 
lung cancer has less morbidity compared to open 
approaches (21); avoiding an open approach may 
improve outcomes, although conversion for safety or 
complete resection can be necessary;

	Feasibility: uniVATS can be performed by surgeons 
experienced with three or double-port technique and 
with documented experience in open surgery both 
anterior (22) and posterolateral thoracotomy; there 
are evidences that it is possible to perform a direct 
transition from a full thoracotomy to the single port 
with as satisfactory postoperative results as with the 
transition from multiport technique (23);
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	Reproducibility: several series of uniVATS lung 
resections confirms the reproducibility of this 
technique (24); surgeons are at ease with this method 
even without a 3-port VATS experience (23);

	Efficacy: demonstration by VATS surgeons that there 
are at least equal achievements to open surgery in 
obtaining clear margins, exploring and retrieving of 
hilar and mediastinal nodes, number of postoperative 
complications (25).

Several maneuvers acquired from experience with both 
open and three-port VATS lobectomy can reduce the 
technical difficulty encountered in uniVATS and often 
prevent conversion to an open approach. Nevertheless, 
real life surgery teaches us that there are some barriers that 
prevent an endoscopic procedure (Table 3).

Mini-thoracotomy and uniVATS: the same perspective 
changing philosophy

Nowadays, uniVATS means one single incision on the 
chest, generally positioned anteriorly, smaller than 5 cm, 

usually from IV to V intercostals space. The entity of 
incision should be dependent on the kind of procedure: 
uniVATS for minor/intermediate procedure should require 
an incision of not more than 2–3 cm, whereas uniVATS 
for major pulmonary resection should require an incision 
as not more than 5 cm. In addition, single port incision 
should be performed with the intent to avoid nerve injury 
(electrocautery, rib spreading with instruments, retractors) 
and to obtain a total muscle-sparing (moving muscle 
without cutting the fibers). 

Therefore, we reiterate that uniVATS has a well-established 
surgical identity not to be confused with a “muscle-sparing” 
minithoracotomy.

Several thoracic units around the world (23) have 
easily experienced a direct transition from thoracotomy/
minithoracotomy to uniVATS, without previous experience 
in VATS procedures. This observation further reiterates the 
idea that uniVATS is not so different to an open approach 
and the transition to uniVATS could be less traumatic than 
to a multi-port VATS. 

Most of published reports compare outcomes between 

Table 3 Contraindications to multi-port VATS and uniVATS

Variable Cause Absolute contraindication

Patient-related Advanced age No

Obesity No

Thorax deformities Possible

No single lung ventilation (severe COPD or emphysema) Generally yes (if not candidate to awake/non intubated)

Severe comorbidity No

Anesthetist-related Intraoperatively difficult or no single lung ventilation Generally yes

Surgeon-related Inexperience compared to the surgical field Yes

Significant or persistent bleeding Yes

Dense pleural adhesions No

Incompleteness of interlobar fissure No

Tumor size and location tumor Generally no

Vascular anomalies Generally yes

Silico-antracotic nodes fixed to artery Generally yes

Chest wall involvement Generally yes

Previous chemotherapy Generally no

Previous radiotherapy (perivascular or/and peribronchial fibrosis) Generally yes

VATS, video-assisted thoracic surgery; UniVATS, uniportal VATS.
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multi-port VATS and open thoracotomy. Obviously, 
comparing VATS with any open approach, most important 
outcomes (pain, chest drain, hospital long stay, morbidity 
and mortality) are in favour of the minimally invasive 
approach. Thinking about the homogeneity of two 
surgical techniques to compare, minithoracotomy and 
uniVATS stand out as the perfect setting. UniVATS is 
totally similar to an open approach, except for the entity 
of incision and the lack of rib retraction. View perspective 
and instrumentation angles (sagittal plane) are similar to 
open procedures when performed through an antero-lateral 

thoracotomy/minithoracotomy.
Our experience with both minithoracotomy and 

uniVATS, the latter already reported in the setting of already 
published by current author (26), led to obtain preliminary 
information in terms of main outcomes (postoperative pain 
and costs);these data were used for an internal institutional 
audit. We retrospectively reviewed patients who underwent 
atypical wedge pulmonary resections for stage I NSCLC 
between January 2006 and December 2010, at the National 
Cancer Institute, IRCCS Pascale Foundation of Naples. 
During that period, we identified 40 consecutive patients 
who underwent uniVATS wedge resection (20 patients) 
and Minithoracotomy wedge resection (20 patients) and 
survived at least one year. We performed a case-matched 
analysis comparing the two groups based on a series of 
preoperative variables. There were no differences in patient 
sex (10 males and 10 females for each group), age (median 
age 69.7 years (range, 50–75 years), comorbidities (Charlson 
score) and preoperative pulmonary function. Patients have 
been evaluated for early (<30 days) and late (after one year)  
postoperative pain measured by the verbal rating scale 
(VRS) (Figure 3). Results are reported in Figure 4 and 
Table 4. The difference in perceived pain became more 
significant as more time elapsed from the intervention date. 
In our opinion, this analysis has many limitations (i.e., its 
retrospective nature and small numerosity) among which 
the most important being the lack of information about 
postoperative paresthesia (27). However, the difference of 
long –term residual postoperative wound pain is so striking 
that warrants additional investigation. In this same context, 
we also compared the minithoracotomy to uniVATS wedge 
resections for lung cancer in terms of costs based on the 
total number of procedures performed in our Institution. 
We estimated all itemized costs related to each procedure 
and observed a significant difference in costs favoring 
uniVATS wedge resections mainly due to the reduced 
hospitalization compared to the open technique (Table 4).

Median age 69.7 years (50−75)
10 males and 10 females for each group
Operation date: from 2006 to 2010
VRS (verbal rating scale)

None Very mild Mild Moderate Severe Very severe

Figure 3 Study population and verbal rating scale (VRS). 

0 2 4 6 8 10 12 14 16 18

minithoracotomy early

Uniportal VATS early

Minithoracotomy late

Uniportal VATS late

VERY SEVERE SEVERE MODERATE MILD VERY MILD NONE
Figure 4 Comparison in pain between uniportal VATS (uniVATS) 
and minithoracotomy (early 30 days P=0.05; late after 1 year 
P=0.006).



Journal of Visualized Surgery, 2017

© Journal of Visualized Surgery. All rights reserved.   J Vis Surg 2017;3:36jovs.amegroups.com

Page 8 of 11

Table 4 Total costs in terms of hospital stay, OR time, disposable instruments.

Item Cost Uniportal (median) Minithoracotomy (median) P

A Per hospital day 1,200€ 1200€ —

B OR time (1 hour) 800€ 800€ —

C Disposableinstruments 729€ 328€ <0.001

D Medianhospitalization (days) 3.4 6 0.0423

E Number of operatedpatients 162 232 —

A·D Median hospitalization 4,080€ 7,200€ 0.0508

A·D·E=£ Hospital non OR (total) 660,960€ 1,670,400€ <0.0001

B+C OR costs per procedure 1,529€ 1,128€ <0.0001

B+C·E=££ Total OR costs 247,698€ 261,696€ 0.0034

£+££ Total Hospital costs 908,658€ 1,932,096€ <0.0001

Postoperative management

If conventional multiportal VATS are superior to open 
thoracotomy by virtue of minimizing surgical access trauma (28),  
then further reduction in uniVATS should yield even greater 
benefits. Therefore, reducing the number of wounds from three 
or four to just one, should, in theory, lead to a less pain (29),  
paresthesia (27), morbidity (27) and faster recovery (30). 
Both short and long term pain following surgery have been 
proven to be improved when VATS is performed instead 
of open surgery. The vast majority of these reports involve 
multiport VATS (31). More recently, some degree of reduced 
postoperative pain after single port VATS in comparison to 
multiport VATS has been described (32).

Perna et al. (33) recently have published a prospective 
randomized study comparing uniVATS with other styles of 
VATS. They employed a sound process of randomization, 
a comprehensive selection of outcome measures and a 
thorough analysis of the collected data. From this, they have 
reached a conclusion that uniVATS offers no measurable 
benefits compared with other VATS approaches when 
performing lung lobectomy. The limited number of 
patients, the arbitrary patient selection putting the Duke 
technique (essentially a variant of uniportal technique) with 
the Copenhagen technique vs. uniVATS, the conclusion of 
“non-superiority” of uniVATS compared to other VATS in 
terms of different postoperative outcomes (postoperative 
pain, time of removing paravertebral catheter and chest 

drain, duration of postoperative hospital stay, postoperative 
complications and mortality), are limitations that urgently 
require more studies from more centers in order to validate 
these results.

In this light, the meta-analysis authored by Harris et al. (29)  
aimed to compare the clinical outcomes of uniVATS and 
multiportal VATS lobectomy for patients with lung cancer. 
Interestingly, all eight studies included for the systematic 
review were from Eastern countries. This meta-analysis  
demonstrated favorable outcomes for uniVATS lobectomy 
in the treatment of lung cancer compared to the conventional 
multiport approach. 

Tips, tricks and pitfalls

In a troubleshooting table (Table 5), we offer ‘tips’ to both 
avoid and manage numerous intra-operative technical 
difficulties that commonly arise during multi-port VATS 
and uniVATS.
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Table 5 Tips, tricks and pitfalls

Topic Issue Solution Remark

Surgeon 
position

Elbowing problems; view 
operator obstructed

Longer and angled 30° optic; thoracoscope 
position: posterior part of incision; assistant 
position: in front of the patient

Experienced surgeons may utilize advance 
intrathoracic visualization which could obviate the 
need for an assistant holding the thoracoscope 
(Dr. Gonzalez-Rivas, personal communication). Is 
this the break of dawn of a new era (UniVATS for 
UniSurgeon)?

Placement of 
instruments

Overcrowding phenomenon 
(fencing); interference 
between thoracoscope and 
instrumentation

Articulating instruments (360° rotation); 
roticulator stapler; new generation optics 
(angled, longer, flexible, coaxial); no trocars

From adapted laparoscopic instruments to 
dedicated uniVATS instruments: how will Industry 
support the realization of new instrumentation and 
the attendant costs?

Port placement Far from bronchovascular 
hilum or from the target 
tissue; wrong direction

Right choice of the position of the utility 
incision which usually corresponds to an 
hypothetical horizontal plane in which 
instruments can easily reach the target

In spite of the adoption of a standardized approach, 
versatility in uniVATS can still be important

Mediastinal 
dissection of 
lymph nodes

Narrow space from single 
port leading in bad exposure 
and difficulty in node 
dissection

Right placement of incision; playing in optic 
position; rotation of table, Trendelemburg and 
anti-Trendelemburg position

It is curious that peribronchial and perivascular 
lymph nodes calcifications represent one of the 
clear condition of conversion to thoracotomy

Bronchus 
dissection

Wrong positioning of the 
endostapler on the bronchus

Clumping bronchus before resection; check 
ventilation; bronchoscopic exploration before 
resection

Postoperative bronchovascular fistula after VATS 
lobectomy is an anecdotal event

Vessels 
dissection

Injuries to pulmonary vessels 
is responsible of 90% of 
cases of conversion to 
thoracotomy

Careful evaluation of chest CT scan; use a 
curved-tip reload stapler and polymeric clips; 
for right upper lobectomy, leaving the recurrent 
posterior artery as the final step before doing 
fissures; use of vascular clips or ultracision 
device for tiny vessels

Conversion from UniVATS to multiport VATS may not 
add any further help in case of bleeding especially 
in inexperienced hands; in such circumstances it is 
preferable to convert to thoracotomy

Fissures Identify and develop the 
fissures during operation

Ask anesthetist to inflate the lung; interlobar 
fissures are managed with endostapler 
according to the fissure-less approach used in 
conventional VATS

Over the years of VATS lobectomy experience, 
we have seen the transition from the concept of 
“fissure-first” to the “fissure-last”

Removal of the 
specimen form 
the chest

Specimen is too big 
compared to the incision

Remove soft tissue; complete dissection of 
intercostal space; utilize endobag; use of a 
spreader should be avoided albeit rib resection 
in some circumstances has been advocated

About the matter, we should express some 
reservations regarding some extent of indications in 
VATS pulmonary resections where surgeon is forced 
to extend the utility incision to remove the specimen 
(pneumonectomy, chest wall resection)

Lung retraction 
and exposure

Lung prevents surgeon vision proper rotation of operating table; posterior 
port in multi-port vats; magnetic retractors

Magnetic retractors could be successful in thoracic 
surgery owing to the rigidity of the chest wall which 
allows to maintain the lung in a desiderated position

Closing of the 
utility incision

Some imperfections 
in closing leading to 
subcutaneous emphysema 
and pulmonary hernias

Careful closing of intercostal space and the 
anterior serratus

With the advent of the minimal invasive cardiac 
surgery (anterior right minithoracotomy) pulmonary 
hernias are not so sporadic events

Difficult body 
habitus

Difficult access to pleural 
cavity; troublesome 
movement of instruments

Longer ports; wound protector Left side is worse than the right one (smaller cavity, 
heart encumbrance)

Single lung 
ventilation

Inflated lung during operation Check tube with bronchoscope; replace the 
double lumen tube with a bronchial blocker; 
use CO2 to prompt lung collapse; consider 
conversion to thoracotomy

Thoracic surgeon should insist with the 
anesthesiologist to have a double lumen tube readily 
positioned, opting for a bronchial blocker only as a 
second choice

Air leaks 
management

Management of pulmonary 
air leaks coming from hilum, 
sutures, lung manipulation

Fibrin sealant patches; sutures and 
endostaplers

Prolonged air leaks can negate the advantages of 
any form of VATS in reducing patient length of stay

Pain control Minimizing pain means faster 
recovery, early mobilization, 
shorter hospital stay

infiltration of intercostal spaces with 
bupivacaine; all ports should be in the 
same intercostal space to minimize pain; 
paravertebral catheter with infusion of 
ropivacain plus fentanyl

In spite of the best possible complex procedures 
performed in the chest, the patient tends only to 
remember how much pain he/she has suffered after 
the operation
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