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Abstract: In the last years, uniportal video-assisted thoracic surgery (VATYS) has been gaining more and
more popularity, becoming a common procedure in several thoracic centers all over the world not only for
minor procedures but also for major and complex cases. This technique combines the advantages of the less
invasiveness with the oncological principles of open surgery. A standardization of the different peri- and
intraoperative steps can help in the establishment and development of this technique. The aim of this paper
is to set the basic steps for operating room set-up and instrumentation for starting or improving a uniportal
VAT program in thoracic surgery centers.
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Introduction

Since the first publication in 1924 by Singer and Graham
on minimally invasive thoracic surgery, the main concerns
about minimally invasive techniques were the necessity of
new set-up and instrumentation to face up with technical
difficulties (1).

During the last decades, several innovations were
introduced in all surgical fields, allowing the establishment
of video-assisted thoracic surgery (VATS), as it is conceived
today, and the first VAT'S lobectomies in the 1990s (2-4).

And nowadays international and national guidelines (5-7)
suggest VATS as the technique of choice for the treatment
of early stage lung cancer, for the faster postoperative
recovery of the patients due to less pain and physical stress.

On the wave of less and less invasiveness, the number and
the length of incision have been reduced during the years in
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VATS surgery, going from “Iriportal” VATS to “Biportal”
VATS till the one-incision technique called “Uniportal”
VATS. The first time this technique was described for
minor procedures and lung resections was in 1998 (4,8,9).
Since that, several series and studies were published on
minor lung resections. But the first major lung resection
performed in uniportal VATS was published by Gonzales-
Rivas in 2010 (10).

As in any new and revolutionary technique, the
standardization of the procedure in perioperative and
intraoperative aspects is the crucial point not only for the
best development of the technique itself but also for its easy
spreading among surgeons’ community.

Perioperative management

Basically, the preoperative pathway for a uniportal VATS
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Figure 1 Uniportal VATS patient’s position on surgical table.
VATS, video-assisted thoracic surgery.

procedure is the same of any other thoracic procedure.
Nowadays, the preferred pathway in surgery is the
application of the fast-track concept and ERAS protocols
(11,12), optimizing the recovery of the patient and allowing
an early and safe return to daily life. Therefore, the
combination of both concepts, which share the same aim of
fast and safe recovery, can optimize the outcome of patients.

Uniportal VATS is usually performed under general
anesthesia and single-lung ventilation, however in some
specialized centers it can be even performed in non-
intubated fashion (13).

In general, there is no need for central venous catheters
or peridural/epidural analgesia control systems to be placed
preoperatively.

Intraoperative settings and technical aspects
Patient position

The patient is placed in a comfortable lateral decubitus
position, with both arms flexed and stretched towards his
head in order to provide also enough space to surgeons that
stand on his ventral side (Figure I).

The intercostal spaces can be better widened by flexing
the surgical table in a wedge-shape position or putting a
rolled blanket under patient’s thorax at nipple level. For
a better stabilization of the patient a vacuum mattress
can be used. Thermal blankets are recommended for an
optimal control of temperature during the anesthesia and a
consequent early extubation of the patient after surgery.

New models of electric surgical tables also facilitate
the position of patient by giving the possibility of tilting
the patient some degrees on his ventral side, towards
the surgeons, or in anti- Trendelenburg position. These
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movements of the table may also facilitate the exposure of
some lung structures and prevent fatigue of the assistant in
holding the camera.

Operative-room staff positioning

Usually both surgeons—the operator and the assistant—
operate on the same side, standing on the ventral side of the
patient and watching the same monitor opposite to them
(Figure 2).

Some tips and tricks are useful in surgeons’ position for
ensuring more room and comfort to both of them during
surgery.

When the surgeon is working on the cranial and middle
part of the chest cavity, the assistant must stand on the
caudal region of the patient. Conversely, if the surgeon is
operating on the caudal part of chest cavity, standing on
cranial side of patient is preferable for the assistant.

The scrub nurse must be always opposite surgeons
looking at her own monitor, if available in the operating
theater, for better assisting during surgery. Indeed, two
monitors for the surgical staff would be the optimum for
uniportal VATS, however in case of only one monitor
available, it can be placed cranially to the patient.

All the cables (light cable, electric ones, suction tube...)
must come from patient’s back (nurse’s side), fixed on
his hip/shoulder depending on operating room setting,
using the patient’s hip as fulcrum for the movement of
any cable (Figure 3). A methodical set-up like that one
suggested let surgical staff operate using several instruments
simultaneously without having tangle of wires on the
operating field.

Uniportal VATS incision

A 2-4 cm single incision is usually done in the V intercostal
space between the anterior and middle axillary line, but
sometimes variations are necessary according to the position
of the lesion and patient’s anthropometric features (14). For
lesions in upper lobes, central tumors or sleeve resections
an incision in the IV intercostal space may provide better
exposure and management.

The incision is performed according to muscle-sparing
principles (the fibers of serratus anterior muscle are opened
without being cut) and no rib spreading is necessary (14).

It is not necessary to enlarge the intercostal incision
more than the skin one; this can prevent postoperative skin
emphysema.
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Figure 3 Operating field equipped for a uniportal VATS
procedure. VAT, video-assisted thoracic surgery.

Figure 4 Aspect of uniportal VATS incision with wound protector
placed and all working instruments inside. VATS, video-assisted

thoracic surgery.
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Figure 5 Placement of the drainage through the incision.

The use of a wound protector can favor the simultaneous
introduction of different instruments, providing more
space and preventing the soiling of the camera as well as
decreasing the risk of wound infection (Figure 4). For better
placement and sliding of the instrument through the wound
protector a lubricating gel can be used.

No epidural/peridural catheter is necessary. At the end
of the operation, a less invasive intercostal nerve block (14)
or a serratus plane block (15) can be performed for a good
postoperative pain control.

Only one chest tube is sufficient in the major part of the
cases and it is inserted through the same incision and fixed
in the superior part of it (the same place of the camera)
(Figure 5). In particular cases, like pleural toilette for
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Figure 6 Aspect a uniportal VATS scar 1 week after the operation
(A) and 9 months later (B). VAT, video-assisted thoracic surgery.

empyema, severe air leakage or bleeding, 2 chest tubes can
be inserted through the same incision.

No intercostal stiches are necessary for closing the
wound. It is sufficient to move the serratus muscle fibers
with the fascia back together, fixing them with a running
suture. For better cosmetic results, skin is closed by
resorbable intradermal suture (Figure 6).

Instrumentation

For uniportal VATS procedures special instruments are
necessary. They are curved instruments properly designed
with a dual pivot point (proximal and distal) and a thin shaft.
This particular shape allows the simultaneous introduction
of several instrument through the small incision, without
problems of fencing (13). Nowadays, some companies
produce a wide range of uniportal instruments for any
purpose (dissectors, ring forceps, node graspers, 45° clip
appliers etc.) and type of operation.

A 30° 10 or 5 mm camera is used for reaching any side of
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Figure 7 Position of the camera inside the incision.

the thorax or visualize any vascular or bronchial bifurcation
through the rotation of the 30° angle. A 10 mm camera can
be suggested in some cases for having a clearer and brighter
vision. In general, the camera must be always held in the
upper part of the incision, while all other instruments must
be introduced under it.

Intraoperative tips and tricks

The tilt of the camera shank does not exceed 30°-40°
on the horizontal plane in order to prevent an excessive
fatigue of assistant’s shoulder in holding the camera
(Figure 7). This can be achieved by tilting the operative
table towards the surgeons and eventually some degrees in
anti-Trendelenburg position.

Depending on his position with respect to the first
operator, the assistant should be able to use the right or
left hand to hold the camera, giving enough room to the
first operator to work and helping in holding or moving
instruments when necessary.

In general, the main working instrument in that step of
the operation must be always introduced in the lower part
of the incision, under any other instrument inserted before,
for avoiding any problem of fencing (16).

Following this main rule, the ring forceps or graspers
usually are held in the middle part of the incision, just under
the camera and over the main working instrument used by
the operator for that step of the operation (like a dissector
or a stapler) (Figure §8).

The correct exposure of the lung and main structures to
be dissected is the crucial point in each step of a uniportal
VATS lobectomy. For example, in order to expose the hilum
during a uniportal VATS upper lobectomy, a ring forceps
must be placed on segment 3 parenchyma to retract it
caudally and towards the back of the patient. On the other
hand, to expose the lower vein, the lung parenchyma must
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Figure 8 Position of all instruments during operation: (A) camera;

(B) suction instrument; (C) grasper and (D) stapler.

Figure 9 Uniportal VATS most used dissectors. (A) Uniportal
VATS “node grasper” used like a blunt tip dissector; (B) uniportal
VATS dissector. VATS, video-assisted thoracic surgery.

Figure 10 Directions of the tip of the stapler for dissecting the right lower vein (A) and the left lower vein (B).

be caught on segment 7 by clamping and pulling it cranially
and towards the back of the patient (14).

The dissection of visceral pleura above the hilum can be
performed by using a swab mounted on a clamp or using
a uniportal “node grasper” (Figure 9A4) like a blunt tip
dissector or an energy device for fat pulmonary hila or in
case of large hilar lymph-nodes (in the last case a “Maryland
jaw” open can be suggested for beginners).

Then the dissection of each hilar structure can be
performed by a specific dissector for uniportal VATS
(Figure 9B). The section of the hilar structures is done
using mechanical or powered endostapler with appropriate
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vascular or bronchial reloads. In some cases a curved tip
reload may help beginners in catching the right angle for
difficult veins or arteries.

The stapler—as any dissector or other main working
instrument in that moment—must be introduced in the
lower part of the incision, with a movement that goes from
up to down. Its tip must be curved on the stapler stem in
a way to reproduce the direction of the “hand embracing
something”. For example, for the right side, the operator
should think to “embrace the upper hilar structures”
opposite him with the right hand and the lower structures
with the left hand (Figure 10A), for the left side it is the
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Figure 12 Traction of the lobes on left side in order to expose the
artery.

opposite (Figure 10B). The stapler tip must reproduce this
movement.

Usually, as in any other VAT technique, it is preferable
to close the venous system at the end in order to avoid
the blood stasis in the lung. This is usually respected
also in uniportal VATS but, sometimes, in case of upper
left lobectomy or fissure-less inferior lobectomy, cutting
the vena as first step may be helpful for having a better
exposure of the arteria or of the bronchus-artery complex,
respectively.

In case of fissure-less fissure-last lobectomies, after
cutting all hilar structures, the parenchyma of the lobe
to be removed must be caught by a grasper and held in a
perpendicular way on the horizontal plane, in a position
that reproduces quite a “shark fin”. In this way, it is quite
easy to complete the fissure by endostapler (Figure 11).
Attention must be paid to keep all the stumps on the side to
be removed.

For lungs with incomplete fissure, the arterial trunk can
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be easily exposed and prepared by “opening” the upper
and lower lobes like if they were “the pages of a book”. It
can be easily done by using two graspers, one coming from
the cranial side of the patient and pushing the lower lobe
caudally and backwards, the second coming from the caudal
side of the patient and pushing the upper lobe cranially and
backwards (Figure 12). In this way, the two graspers work
crossed through the incision and are held in the middle part
of it, in order to have space for introducing a dissector in
the lower part of the incision for preparing the artery.

When the lobectomy is completed, it is suggested to
remove the specimen by an endobag. This facilitates the
removal of the piece through the small incision and prevents
the soiling of neoplastic cells.

For performing lymphadenectomy, it is suggested the
use of an energy devices in order to reduce postoperative
lymphorrhoea. For performing lymphadenectomy
of stations 2—4, 5-6 it is necessary to retract the lung
caudally and towards the back of the patient. For station
7 lymphadenectomy, it is useful to open all the posterior
pleura, after dividing the ligament, by retracting the lung
cranially and towards the anterior mediastinum. Through
this explosion, the station 7 is well exposed. Sometimes,
pushing the ipsilateral main bronchus down with a swab
or using the suction instrument may help in increasing the
view of subcarinal area.

Conclusions

Uniportal VATS is already proven to be a safe and
feasible technique, even for complex procedures (17). The
use of special dedicated instruments is recommended.
Indeed, the standardization of operative room set-up
and instrumentation helps to prevent difficulties at the
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beginning and to optimize the results at an advanced stage.

Visiting experienced uniportal VATS centers and
attending wet-labs and hands-on courses can reduce the
learning curve of this procedure.
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