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How I do it: Uniportal video-assisted

thoracoscopic lobectomy

‘ ® Check for updates

Rafael R. Barcelos, MD, Desiree Steimer, MD, and Paula Ugalde Figueroa, MD

El Video clip is available online.

Video-assisted thoracoscopic surgery (VATS) has evolved
significantly over the past 25 years due to improvements in
surgical instruments, camera visualization, and surgeon
experience.’ When compared with open lobectomy, VATS
lobectomy has better early outcomes without compromising
oncologic outcomes.”™ Thus, current practice guidelines
recommend minimally invasive surgery, either using VATS
or robotic surgery, as the standard surgical approach when
treating patients with resectable, early-stage lung cancer.™

VATS EVOLUTION: FROM MULTIPORTAL TO
UNIPORTAL

Multiportal VATS procedures typically require the crea-
tion of 3 or 4 incisions,' but in 2006, D’ Amico and col-
leagues® first described a VATS lobectomy technique
using only 2 incisions. Rocco and colleagues’ introduced
uniportal video-assisted thoracoscopic surgery (U-VATS)
in 2004, reporting on their initial experiences using U-
VATS for simple procedures, such as lung biopsy or bleb
resection for primary spontaneous pneumothorax. The first
uniportal lobectomy was reported in 2011, and U-VATS lo-
bectomy has since gained popularity worldwide, primarily
in Europe and Asia.”'" A review by Tu and Hsu'' found
that more than 9545 U-VATS procedures have been per-
formed worldwide and reported as of late 2015, with most
of the lobectomies being performed in China, Spain, or
Taiwan. This highlighted the international acceptance of
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Incision in the fifth right intercostal space used to
perform uniportal VATS lobectomy.

CENTRAL MESSAGE

Lobectomy via uniportal video-
assisted thoracoscopic surgery

(U-VATS) allows a fast recovery
with fewer complications. Stan-
dardized approaches to U-VATS
facilitate learning and promote

better outcomes.

U-VATS and the large experience with U-VATS acquired
by surgeons around the globe.'' When the outcomes of uni-
portal and multiportal VATS lobectomy are compared, the
uniportal approach is associated with decreased intraopera-
tive bleeding (P <.001), a faster surgery (P <.001), shorter
duration of chest tube drainage (P = .001), less postopera-
tive pneumonia (P = .012), and shorter hospital stay
(P < .001).'” Despite these findings, the adoption of U-
VATS lobectomy in North America has been slow.

U-VATS: LEARNING CURVE

U-VATS requires precise movements, a profound knowl-
edge of surgical anatomy, and specialized equipment to
avoid technical complications, especially vascular acci-
dents.'” These technical hurdles impart a substantial
learning curve when adopting U-VATS.

Our implementation of the uniportal technique started in
2014 at the Institut Universitaire de Cardiologie et de Pneu-
mologie de Quebec and included several key elements.
First, a senior surgeon performed all VATS surgical proced-
ures using U-VATS. Second, a U-VATS prospective data-
base was created to monitor complications and operative
time, and all surgeries were video-recorded for review.
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Surgical videos were routinely reviewed after every 20 pa-
tients to identify problematic steps, such as difficulty dis-
secting the superior pulmonary vein or difficulty placing
surgical instruments in the limited working space.' This
video review was crucial to improve the efficiency of
dissection and perioperative outcomes. Using the planned
strategy, we developed a standardized U-VATS lobectomy
approach for each lung lobe.

During U-VATS adoption, 274 consecutive U-VATS lo-
bectomies performed by a single surgeon were analyzed
to evaluate her learning curve. The learning curve was sepa-
rated into 3 distinct phases, using cubic splines, based on the
length of the surgery: an initial phase, a transition phase,
and a proficient phase. The initial phase had the longest pro-
cedure time (158.8 4= 52.2 minutes) and included the first 60
cases. In the transition phase (procedures 61-140), the pro-
cedure time decreased to 145.9 + 43.8 minutes and in the
proficient phase (procedures 14-274), the surgeon had
mastered the U-VATS lobectomy technique (Figure 1)."
The proficiency phase had the shortest and least variable
procedure times, less intraoperative blood loss, a lower con-
version rate to open surgery, and a decreased need for a sec-
ond incision."”

When instructing residents and fellows, the introduction
of U-VATS should be preceded by a solid foundation in a
multiportal VATS anatomic lung resection and be accompa-
nied by the planned strategy described previously. When-
ever feasible, the surgeon should select straightforward
cases for the initial phase of the learning curve to gain com-
fort with the technique.

INDICATIONS AND CONTRAINDICATIONS FOR
U-VATS LOBECTOMY

U-VATS lobectomy can be safely performed for both
benign and malignant disease. There are no absolute

contraindications to the U-VATS approach, but similar to
multiportal VATS, locally advanced lung cancer is a com-
mon relative contraindication to U-VATS lobectomy.'*
Complex airway reconstructions, such as sleeve resection
or bronchoplasty, can be challenging to perform with U-
VATS, but dedicated U-VATS instruments and an experi-
enced surgeon make it possible.'” Previous chest surgery,
previous radiation therapy, and incomplete or absent fis-
sures should not be considered contraindications to the U-
VATS approach.'®

TECHNICAL ASPECTS

Based on our experience, we recommend the following
considerations to achieve an optimal setup for U-VATS
lobectomy. "’

1. Positioning: Patients are positioned in full lateral decubi-
tus with maximum flexion of the table at the mid-chest
level to enlarge the intercostal spaces, facilitating work-
ing space though a single incision.

2. Incision: The incision is made in the fifth intercostal
space for upper and middle lobe resections and the sixth
intercostal space for lower-lobe resections (Figure 2).
The incision is typically 3 to 4 cm and placed in the ante-
rior axillary line. We recommend a wound protector to
retract the soft tissue and facilitate placement of multiple
instruments through the single incision (Video 1). In fe-
male patients, we take care to avoid the breast when
placing the incision to reduce postoperative pain.

3. Surgical equipment: A 5-mm 30° camera is recommen-
ded for all U-VATS procedures. Our preferred instru-
ments are predominantly sourced from Scanlan
instruments and characterized by a slim profile to facil-
itate the passage of multiple tools through the incision.
They are generally 30-cm long. Ideally, the instruments
should be bi-articulated with a curved tip.
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FIGURE 1. Learning curve for uniportal video-assisted thoracoscopic surgery (U-VATS) lobectomy performed by a single surgeon. Cubic spline analysis
was used for curve fitting, and 95% confidence intervals are depicted with red dotted lines. From Drevet and Ugalde Figueroa.'”
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FIGURE 2. Uniportal incision in the fifth right intercostal space with a
wound protector.

SURGERY

Intercostal nerve blocking is routinely performed before
incision in the adjacent interspaces. Epidural analgesia is
rarely used and is administered only to patients with a
high likelihood of conversion to thoracotomy or with
planned chest wall resection. After skin incision, the inter-
costal muscle is divided with electrocautery to widely open
the interspace. The intercostal muscle is divided slightly
beyond the edges of the skin incision, and this maneuver
promotes better exposure, provides more working space
for instrumentation, and facilitates specimen removal. Rib
spreading should not be performed at any stage of the
surgery.

As a standard for our uniportal surgeries, the surgeon
stands in front of the patient’s chest, and the assistant is
on the opposite side, facing the patient’s back. The oper-
ating surgeon holds the camera, which allows them to direct
the view, and has the assistant hold instrumentation to pro-
vide exposure of the target anatomy. When training another
surgeon, however, both the teaching surgeon and the learner
stand in front of the patient, allowing the same surgical view

VIDEO 1. Positioning and port placement. Video available at: https:/
www.jtevs.org/article/S2666-2507(24)00066-X/fulltext.
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VIDEO 2. Dissection and division of the anterior truncus artery of the
right upper lobe. Video available at: https://www.jtcvs.org/article/S2666-
2507(24)00066-X/fulltext.

and improved coordination of movements. Standing in front
of the patient enables the learning surgeon to perform pro-
cedures safely and learn how to perform movements appro-
priate for uniportal surgery.

Due to limited working space, the camera and instru-
ments should be deliberately positioned within the incision
to minimize collisions. We recommend articulating sta-
plers, if available, and inserting the stapler through the
lowest part of the incision, below all other instruments. Dur-
ing stapling, the camera should be positioned above the in-
struments and stapler to allow the best visualization.

The specifics of dissection and retraction vary based on
the tumor location. With the uniportal approach, the order
of dissection and division of the pulmonary structures is
dependent on the lobe being resected due to the proximity
of the hilar structures to the incision. In right upper-lobe,
right lower-lobe, and left lower-lobe resections, the pulmo-
nary artery is dissected first (Video 2), followed by the bron-
chus (Video 3), the vein (Video 4), and lastly the fissure
(Video 5; right upper lobectomy: Video 6). For the middle
lobectomy, we start with the vein, followed by the lobar
bronchus, and artery last. Left upper lobectomy begins
with artery dissection followed by vein dissection and
dissection of the bronchus (Table 1). Modifications to these
steps can be made to account for surgical difficulty, which
can increase due to neoadjuvant therapy, calcified adenop-
athy, vascular injury during dissection, and anatomic varia-
tions. Surgical principles, such as dissecting in the optimal
plane (vascular sheath or plane of Leriche) to make the
vessel dissection simpler and safer, minimizing blunt
dissection, and avoiding tension on vascular structures,
must always be respected. To divide the fissure, we recom-
mend a stapler or energy-sealing device (eg, LigaSure
[Medtronic] or HARMONIC [Ethicon]).

After the procedure is complete, a 24-F chest tube is in-
serted through the same incision used for U-VATS, and
operative lung is re-expanded. The muscular layer must
be closed carefully around the chest tube to prevent
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VIDEO 3. Dissection and division of the right upper lobe bronchus. Video
available at: https://www.jtcvs.org/article/S2666-2507(24)00066-X/full-
text.

subcutaneous emphysema at the incision site. At the conclu-
sion of bronchoplasty or sleeve resections, however, the
chest tube is placed through a separate incision.

STANDARDIZATION OF U-VATS LOBECTOMY
AND LYMPH NODE DISSECTION

When we began doing U-VATS lobectomies, lymph node
dissection was not standardized. Progressively, we moved
toward a lobe-specific nodal dissection that consists of at
least 6 stations, including at least 3 intrapulmonary or hilar
stations (N1) and at least 3 mediastinal stations (N2), de-
pending on the tumor location. Our study showed improved
lymph node dissection during the learning curve from the
initial phase to proficiency following this standardization.'*

In our experience, standardizing U-VATS lobectomy fa-
cilitates teaching other surgeons to adopt the technique
and maintains the oncologic quality of the lung resections
and lymph node dissection. Others have also found value
in standardizing their procedure for U-VATS lobectomy.
Liu and colleagues'’ summarized a series of techniques
that they described as the “3-step” method to perform a

.o

VIDEO 4. Dissection and division of the right upper lobe pulmonary vein.
Video available at: https://www.jtcvs.org/article/S2666-2507(24)00066-X/
fulltext.

3

3 t‘. 5

VIDEO 5. Lung parenchyma division. Video available at: https:/www.
jtevs.org/article/S2666-2507(24)00066-X/fulltext.

U-VATS right upper lobectomy. They investigated the feasi-
bility of the 3-step method on patients with lung cancer
comparing their outcomes with the outcomes of patients
who underwent the same lobectomy but without the 3-
step method. In step 1, the mediastinal pleura is cut from
the horizontal fissure to the right hilum to identify the mid-
dle lobe vein and the upper lobe vein. Next, lymph node
dissection (stations 2, 4, and 10) is performed, and the
apical-anterior artery is isolated and stapled. In Step 2, the
lung is retracted to expose and divide the mediastinal pleura
over the upper lobe bronchus. Nodal dissection of station 7
and 11 is performed, and the upper lobe bronchus is divided
with a stapler. In step 3, the rest of the structures, including
the posterior ascending artery, the fissures, and the vein,
could be stapled from the anterior side to the posterior
side along the fissures. The operative time for patients un-
dergoing U-VATS lobectomy using the 3-step method was
shorter than for patients undergoing U-VATS lobectomy us-
ing traditional methods (P <.001). The number of staplers
reloads used was also less with the 3-step method than with
the traditional method (P = .014)."

A consensus report of U-VATS lobectomy was published
in 2019 based on 3 rounds of questionaries completed by 31

VIDEO 6. Uniportal video-assisted thoracoscopic surgery right upper lo-
bectomy. Video available at: https://www.jtcvs.org/article/S2666-2507(24)
00066-X/fulltext.
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TABLE 1. Standardized procedures for U-VATS lobectomy
Lobe Steps for U-VATS lobectomy

Right upper lobe |
Right lower lobe

Division of the pulmonary artery
Division of the lobar bronchus
Left lower lobe 3 pjyision of the pulmonary vein

4. Lymphadenectomy (lobe-specific nodal dissection)

Right middle | pjyision of the lobar pulmonary vein
lobe 2. Division of the lobar bronchus
3. Division of the middle lobe artery
4. Lymphadenectomy (lobe-specific nodal dissection)
Left upper lobe

1. Division of the pulmonary artery

2. Division of the left upper lobe pulmonary vein

3. Division of the lobar bronchus

4. Lymphadenectomy (lobe-specific nodal dissection)

U-VATS, Uniportal video-assisted thoracoscopic surgery.

international experts with the goal of defining and standard-
izing U-VATS lobectomy.'® Although a technical quorum
was not achieved, it was possible to see trends in the
methods used by these experienced surgeons, especially
in some perioperative decisions, such as the site of the inci-
sion (anterior axillar line, middle-anterior axillar line, or
posterior axillar line) and the size of the chest tube placed
(24-F or 28-F). This consensus should serve as a valuable
guide for surgeons who are learning U-VATS techniques.
However, it is important for each surgeon to adapt these
guidelines to their individual realities, considering their
practice, surgical skills, and experience.'®

The consensus report also queried the main reasons for
converting to multiportal VATS or open thoracotomy. The
need for a bronchovascular sleeve resection was the primary
clinical situation in which the experts queried recommen-
ded conversion to multiportal VATS with 32% agreement,
followed by major bleeding and need for pneumonectomy
with 13% each. The main reasons given to convert to
open thoracotomy were major bleeding (36% agreement)
and the need for a bronchovascular sleeve resection (23 %
agreement). None of the experts indicated that they consider
conversion to multiportal VATS or open thoracotomy in pa-
tients with the absence of a fissure, pleural adhesions, chest
wall involvement, or poor lung deflation, demonstrating
that these technical issues typically do not pose notable dif-
ficulties for experienced U-VATS surgeons.'®

BLEEDING CONTROL

Vascular injury is a rare, but life-threatening complica-
tion, during lung resection, and all surgeons learning or per-
forming U-VATS must know how to manage bleeding
injuries. When addressing vascular injuries during U-
VATS lobectomy, the first step is compressing the bleeding
vessel with a sponge stick and removing residual blood
from the chest with suctioning to ensure that appropriate
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control of the bleeding has been obtained. Usually, light-
to-moderate compression is sufficient to stop the bleeding.
Overcompression should be avoided, as this can enlarge
the vascular laceration. With the bleeding under control,
the surgeon must keep calm, understand the extent of the
laceration, inform the surgical team about the injury, and
establish a plan for definitive repair."’

For minor injuries (<6 mm), hemostatic materials, such
as a collagen patch or sponge, can be employed. When
the bleeding can be resolved with direct compression, he-
mostatic materials can be used to prevent reopening.”’ In
situations with injury caused by clip displacement, particu-
larly minor injury, the surgeon may attempt to place a clip if
he or she is sure there is enough space to clip the vessel.
Blind clipping should be avoided, however, as it could
worsen the laceration.”’ When bleeding is not controlled
despite direct compression or direct repair is not feasible
due to inexperience or technical difficulties, the surgeon
should not hesitate to convert to a multiportal VATS
approach or open thoracotomy depending on the severity
of the bleeding complication and surgeon’s experience.

CONCLUSIONS

U-VATS lobectomy requires thorough knowledge of
thoracic anatomy and proven skill with minimally invasive
surgical techniques. This article describes aspects of our
approach, surgical techniques, and procedure standardiza-
tion to achieve better outcomes and facilitate the learning
process when adopting uniportal surgery.
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