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The algorithms for the management of primary spontaneous pneumothorax (PSP) consider the surgical approach as the

Surgical lung biopsy should be performed in order to reach the specific diagnostic definition in case of interstitial lung

The uniportal video-assisted thoracic surgery (VATS) has been proposed as an innovative minimally invasive approach

The aim of the present review is to describe and discuss this operative technique, as a valuable option for treating the

To this purpose, we herein describe the theoretical and practical aspects of the uniportal VATS technique (with the

support of two specific videos) and review the literature inherent to the use of this approach for managing PSP and ILD,

demonstrating that this is a well defined and standardized surgical technique for performing several intra-thoracic operation

ABSTRACT

recommended treatment after the first recurrent episode.

disease (ILD).

for performing the optimal surgical management in both PSP and ILD.

above-mentioned thoracic diseases.

and, particularly, an effective approach for treating PSP and for managing patients affected by ILD.
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Introduction

The American College of Chest physicians and the British
Society of Thoracic Surgeons have published guidelines for
the management of primary spontaneous pneumothorax
(PSP) (1,2). Both reports stated that, after the first recurrence,
PSP should be treated surgically, performing a thoracoscopic
bullectomy associated with a procedure for inducing pleural
adhesions.

A joint document from the American Thoracic Society
and European Respiratory Society (3) recommends the use
of surgical lung biopsy for obtaining an accurate diagnosis in
patients affected by interstitial lung disease (ILD). The choice
of performing this procedure, however, should take in to
consideration a considered judgment of the surgical risk and
general anesthesia. In this perspective, the minimally invasive
approach should be preferred.
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In 2004, Rocco and Colleagues published their first paper
about the use of the uniportal video-assisted thoracic surgery
(VATS) (4) as a novel mini-invasive surgical technique designed
to perform pulmonary resections in patients affected by PSP or
ILD. The authors described the theoretic aspects of this surgical
approach and their results on an initial cohort of 15 patients.
Since then, the uniportal VATS has been applied for treating
several intra-thoracic diseases and its short and long term results
have been reported, confirming the advantages in comparison
with traditional techniques (5).

This paper presents the principal steps to follow in order to
perform a uniportal VATS pulmonary resection, and reviews its
role in managing PSP or ILD patients.

The uniportal VATS: technical hints

The uniportal VATS approach is a minimally invasive technique,
which allows to perform intrathoracic surgical procedures
through a single incision (2-2.5 cm long). The patient is usually
positioned in lateral decubitus and the unique port represents the
inlet for the optical source as well as for all the other operative
instruments (4,6) (Figure 1 freezed image of the patient in OR).
Usually no devices are used to dress the incision and generally
the trocar used to insert the videocamera is retracted along the

stem, in order to maximize the movement of the instruments.



S218

Salati and Brunelli. Uniportal VATS for managing PSP and ILD

Figure 1. Uniportal access before the skin incision and at the end of the

surgical procedure.

The position of the incision could vary depending upon the
procedure and the site of the target lesion, even though most of
the operations can be performed using an access lying at the level
of the fifth intercostal space on the mid axillary line (5).

Differently from the standard three-port VATS approach,
where the lesion represents the apex of an ideal pyramid and the
camera and instruments are positioned in correspondence of
the other three vertexes, the uniportal VATS technique implies
that the lesion, the camera and the instruments all lie in the same
sagittal plane. The single incision is the fulcrum from which the
parallel instruments reach the target, arranging themselves in a
cranio-caudal direction (4,6).

The use of S-mm articulating instruments and a S-mm
30-degree optical source allows to increasing their mutual
mobility, facilitating the execution of the planned procedure.

Uniportal VATS for PSP

The surgical approach is considered the best treatment to
minimize the risk of recurrence in patients, who experienced
a PSP (1,2). There is a solid evidence in the literature
demonstrating that the minimally invasive approach should be
preferred to the open procedure since it is able to reduce the
postoperative pain and it is associated with a faster recover of the
physical and working activity (2). The uniportal VATS technique
allows to performing all the main surgical steps recommended
for treating patients affected by PSP, amplifying the clinical
advantages of the traditional three-port VATS (7).
In fact, as shown in the Video 1, using this surgical technique

it is possible:

(I)  to explore the entire chest cavity and pulmonary

parenchyma;
(I1)  to identify blebs or bullae;
(III)  to suspend and resect the affected areas of the lung;
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Video 1. Uniportal VATS for PSP.

(IV)  to perform adequate pleurodesis procedures (i.e.,
mechanical parietal pleural abrasion, talc poudrage,
pleurectomy).

At the end of the procedure a chest tube can be positioned
using the single thoracic access.

Compared to the traditional three-port technique, the
uniportal VATS offers clinical and management advantages.
Rocco and colleagues (7) retrospectively compared a group of
16 patients submitted to uniportal VATS with 19 patients treated
by three-port VATS. They found that the use of a single access
resulted in a lower early postoperative pain score measured by
a visual analogic score ranging from 0 to 4 (mean postop pain:
uniportal 0.4+0.5 vs. three-portal 0.8+0.7 P=0.06, maximum
postop pain: uniportal 1.4+0.9 vs. three-portal 2.6+0.9 P<0.001).
Moreover, at the telephonic interview follow-up (mean follow-
up time: uniport 9.4+6.6 months, three-port 32.1+9.9 months),
they found a reduction of long term neurologic symptoms
(uniport 14% of pts, three-port 58% of pts).

Chen and Colleagues (8) recently corroborated these results
presenting the comparison between 20 PSP patients submitted
to three-port VATS and 10 treated by uniportal VATS. The
uniportal group experienced a lower postoperative pain in the
first 24 hours measured by the visual analogic scale ranging
0 to 10 (three-port 4.95+0.39 vs. single port 4.5+0.7, P=0.03)
and reported an higher patient satisfaction scale (graded from
gradel: excellent satisfaction to grade 4: poor satisfaction) in
the first and second postoperative days (1st day: three-port
2.55£0.82 vs. single port 1.9+0.74, P=0.04S; 2nd day: three-port
2.910.64 vs. single port 2.4£0.52, P=0.041).

In 2008 Salati and Colleagues (9) restrospectively compared
28 patients submitted to uniportal VATS with 23 patients
submitted to standard three-portal VATS for PSP. They showed
that the uniportal approach reduced the postoperative hospital
stay (three-port 4.9+2.4 vs. uniport 3.8+1.8, P=0.03), concurring
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Video 2. Uniportal VATS for ILD.

to a reduction of the global hospital costs (postoperative hospital
cost three-port 1,793 Euros £893 vs. single port 1,407£649,
P=0.03). Similarly to Rocco, they registered at the telephonic
interview (mean follow-up time: three-port 39 months, uniport
13 months, P<0.001) a lesser paresthesia complain rate for
patients treated by the single port technique (three-port 94% vs.
uniport 35%, P<0.001).

All these three papers found that the uniportal VATS did not
increase the operation time nor the incidence of PSP recurrences
compared to three-port VATS.

Uniportal VATS for ILD

The correct diagnostic definition represents the starting point to
set an effective therapeutic protocol for patients affected by ILD.
Even if, in some cases, the specific diagnosis can be established
on the basis of clinical, laboratory, radiological and cytological
examinations, it is often necessary to perform a surgical biopsy
in order to obtain an adequate sample of lung tissue for the
histopathological analysis. This surgical procedure should be
proposed, taking into account the associated risks in a kind of
patients already suffering for compromised respiratory function.

The most recent guidelines (3,10) recommend to taking
at least two samples of lung tissue from two different lobes in
order to optimize the diagnostic accuracy. At the same time it is
suggested to perform the procedure using a minimally invasive
approach in order to minimize the surgical risks.

In this respect, Fibla and Colleagues (11) developed a risk
score to predict the risk of mortality after surgical biopsy for
interstitial lung disease. They reviewed 311 consecutive patients
submitted to lung biopsy for suspected ILD and found an
increased risk of 90 days mortality for those patients having an
age older than 67 years (dead group mean age: 68.8 years vs. alive
group: 59.9 years, P<0.001), an history of preoperative intensive
care unit admission (dead group: 27% vs. alive group: 3.6%,

P<0.001), an immunosuppressive treatment (dead group: 27%
vs. alive group: 6.1%, P<0.001) and an open surgery approach
(dead group: 36% vs. alive group: 7.2%, P<0.001). The Authors
assigned to each of these factors a specific risk score (open
surgery =1, immuno-suppressive treatment =1.5, age >67=1.5,
pre-ICU =2). So they were able to define 4 classes of incremental
risk of death that could be used in the clinical practice to define
the cost-effectiveness of the possible surgical biopsy (score
0: mortality risk 2%, score 1-2: mortality risk 12%, score 2-3:
mortality risk 40%, score >3: mortality risk 86%).

As also emphasized by this article, it is evident that the
uniportal approach is a viable option to reduce even more the
impact of the surgical procedure compared with the traditional
three-portal VATS, maintaining the required characteristics for
an effective lung biopsy procedure.

In fact, in 2005 Rocco and Colleagues reported their
experience about 20 patients submitted between January 2000
and April 2004 to uniportal VATS wedge resection of the lung
for diagnosis of ILD (12). They demonstrated that using this
technique was possible to obtain a median of two specimens
for each patient without mortality nor major morbidity. All
patients received a correct diagnosis, which altered the treatment
protocols in 70% of them.

The following video (Video 2) shows how the use of the
uniportal approach makes possible:

(I)  to explore the entire chest cavity and pulmonary

parenchyma;

(II)  toidentify the target areas of each lobe;

(IIT)  to suspend and resect parts of the affected areas of the

lung.

We have described the theoretical and practical aspects of the
uniportal VATS technique for managing PSP and ILD. Our
experience and the available data from the literature demonstrates
that uniportal VATS is a well defined and standardized surgical
technique which may be used to perform several intra-thoracic
operation and, in particular, an effective approach for treating
PSP and for achieving diagnosis in patients affected by ILD.

Acknowledgements

Disclosure: The authors declare no conflict of interest.

References

—_

Baumann MH, Strange C, Heflner JE, et al. Management of spontaneous
pneumothorax: an American College of Chest Physicians Delphi consensus

statement. Chest 2001;119:590-602.

34

MacDuff A, Arnold A, Harvey J, et al. Management of spontaneous

pneumothorax: British Thoracic Society Pleural Disease Guideline 2010.



$220

Salati and Brunelli. Uniportal VATS for managing PSP and ILD

Thorax 2010;65 Suppl 2:ii18-31.

American Thoracic Society. Idiopathic pulmonary fibrosis: diagnosis and
treatment. International consensus statement. American Thoracic Society
(ATS), and the European Respiratory Society (ERS). Am J Respir Crit
Care Med 2000;161:646-64.

Rocco G, Martin-Ucar A, Passera E. Uniportal VATS wedge pulmonary
resections. Ann Thorac Surg 2004;77:726-8.

Salati M, Brunelli A, Rocco G. Uniportal video-assisted thoracic surgery
for diagnosis and treatment of intrathoracic conditions. Thorac Surg Clin
2008;18:305-10, vii.

Rocco G. VATS lung biopsy: the uniportal technique. MMCTS
2005;2005:356.

Jutley RS, Khalil MW, Rocco G. Uniportal vs standard three-port VATS
technique for spontaneous pneumothorax: comparison of post-operative
pain and residual paraesthesia. Eur ] Cardiothorac Surg 2005;28:43-6.
Chen PR, Chen CK, Lin YS, et al. Single-incision thoracoscopic surgery for

Cite this article as: Salati M, Brunelli A. Uniportal
VATS for pneumothorax and interstitial lung disease.
J Thorac Dis 2013;5(S3):5217-5220. doi: 10.3978/
j-issn.2072-1439.2013.07.07

10.

11.

12.

primary spontaneous pneumothorax. J Cardiothorac Surg 2011;6:58.
Salati M, Brunelli A, Xiume F, et al. Uniportal video-assisted thoracic
surgery for primary spontaneous pneumothorax: clinical and economic
analysis in comparison to the traditional approach. Interact Cardiovasc
Thorac Surg 2008;7:63-6.

Bradley B, Branley HM, Egan J], et al. Interstitial lung disease guideline:
the British Thoracic Society in collaboration with the Thoracic Society of
Australia and New Zealand and the Irish Thoracic Society. Thorax 2008;63
Suppl 5:v1-58.

Fibla JJ, Brunelli A, Cassivi SD, et al. Aggregate risk score for predicting
mortality after surgical biopsy for interstitial lung disease. Interact
Cardiovasc Thorac Surg 2012;15:276-9.

Rocco G, Khalil M, Jutley R. Uniportal video-assisted thoracoscopic
surgery wedge lung biopsy in the diagnosis of interstitial lung diseases. J

Thorac Cardiovasc Surg 2005;129:947-8.



