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Abstract

While uniportal video-assisted thoracic surgery (U-VATS) is a viable minimally invasive surgical approach, it may restrict the
control of surgical instruments. Furthermore, whether or not U-VATS is well-indicated for lung cancer with silicosis and in-
flammatory lymph nodes is unclear. We herein report a case of resection performed by U-VATS for lung cancer with silicosis
and highly inflammatory lymph nodes and describe the procedures and techniques used. The vessels and bronchus can-
not be dissected easily in the hilum due to the presence of several extremely inflamed lymph nodes, and these structures
had to be exposed while avoiding inflammatory lymph nodes #10 and #12u in this case. Curved instruments and hooked
electrocautery proved useful for these procedures. In addition, the grasping technique using the curved forceps was useful
for achieving sufficient tension to expose the vessels. Bulk dissection of the pulmonary artery and bronchus with a stapler
may be useful when these structures cannot be isolated, such as with B1 and A2a in the present case. The postoperative
course was good, and the patient was discharged on postoperative day 6. Substantial experience and knowledge as well as
proficiency with the associated techniques will make difficult surgeries such as this case possible by U-VATS.
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Introduction

While uniportal video-assisted thoracic surgery (U-VATS) is a
viable minimally invasive surgical approach [1], it may restrict
the control of surgical instruments. Surgery for lung cancer
with silicosis and inflammatory lymph nodes is always difficult,
and U-VATS is not considered to be a good indication for such
cases. In general, inflammatory lymph nodes cannot be dis-
sected easily, so the vessels and bronchi are cut at the periph-
ery while avoiding these lymph nodes via approaches such as
open thoracotomy or multiport VATS. We herein report a case
of resection performed by U-VATS for lung cancer with silicosis
and highly inflammatory lymph nodes and describe the proce-
dures and techniques used.

Case presentation

A 79-year-old man had worked in the stone industry for over
60 years. Chest computed tomography (CT) at a medical
checkup revealed a 2.8-cm nodule in the right upper lobe (Fig.
1A). Adenocarcinoma was detected via a bronchoscopic biop-

sy, and he was diagnosed with resectable stage IA3 lung can-
cer. Enhanced CT showed silicosis in the whole lobes as well as
multiple highly inflammatory lymph nodes with calcification
(Fig. 1B). In addition, a high accumulation on 18F-fluorodeox-
yglucose-positron emission tomography in these lymph nodes
was found (Fig. 1C). Conventionally, surgery in such cases is
performed by open thoracotomy in our institution; however,
due to recent advances in the U-VATS technique, U-VATS was
selected for this patient.

Surgical techniques

The surgeon (the first author) stood on the right side of the
patient, and a 4-cm wound was made at the 4th intercostal
space (ICS), middle axillary line. While the 5th ICS is generally
selected for right upper lobectomy, the 4th ICS was selected
in this case to prepare for conversion to open thoracotomy
depending on the intra-operative findings. There was no ex-
tensive adhesion in the thoracic cavity, but several highly in-
flammatory lymph nodes were found in the hilum and around
the vessels. The interlobar fissure of the lung was insufficient,
so a fissure-less procedure, from the anterior to the posterior
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Figure 1: Chest computed tomography shown a 2.8-cm nodule in the right upper lobe (A), silicotic nodules in the whole lobes (A),
and multiple highly inflammatory lymph nodes with calcification (B). A strong accumulation on 18F-fluorodeoxyglucose-positron
emission tomography in these lymph nodes was found (C).
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Figure 2: The inflammatory lymph nodes #10 and #12u were strongly attached to the pulmonary arteries in the hilum (A, B). The
PAs were exposed while avoiding the inflammatory lymph nodes using hooked electrocautery to separate the lung and lymph nodes
(B). Ala, Alb, and A3b were exposed at the periphery and dissected with an ultrasonic cutting coagulation device (C).
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Figure 3: Bronchus B1 and PA recurrent A2a could not be isolated due to the presence of inflammatory lymph node #12u (A). B1
and A2a were dissected by a stapler (SigniaTM 45-mm purple curved cartridge; Medtronic Company) at the same time (A). B3 and
B2 were also exposed at the periphery while avoiding the inflammatory lymph node #12u (B, C). After lobectomy, the stumps of the

bronchus and PAs were seen clumping with the inflammatory lymph nodes in the hilum (D).

direction, was selected.

Parts of the inflammatory lymph nodes in the hilum were
sampled were confirmed to be free from metastasis based
on an intraoperative pathological diagnosis. Pulmonary vein
(PV) V1-3 was then cut with the stapler. The stump of the PV
was ligated and lifted up, and pulmonary artery (PA) A3b was
dissected with ligation and an ultrasonic cutting coagulation
device (Harmonic®1100 shears ETHICON ENDO-SURGERY,
INC., Cincinnati, OH, USA). The pleura of the hilum was then
dissected, and inflammatory lymph nodes #10 and #12u were
identified (Fig. 2A). The lymph nodes were strongly attached
to the PAs around the hilum, so dissection of those PAs would
require cutting at the periphery. The PAs were exposed while
avoiding the inflammatory lymph nodes using hooked electro-
cautery to separate the lung and lymph nodes (Fig. 2B). The
grasping technique using the curved forceps proved particu-
larly useful for achieving sufficient tension to expose the ves-
sels (Fig. 2A). Ala, Alb, and A3b were exposed, and dissected
with an ultrasonic cutting coagulation device (Fig. 2C).
Bronchus B1 and recurrent A2a were exposed under the azy-
gos vein, but the two could not be isolated due to the pres-
ence of inflammatory lymph node #12u. Therefore, B1 and

A2a were dissected with a stapler (Endo GIA™ 45 mm Curved
Tip Articulating Medium/Thick Reload with Tri-Staple™ Tech-
nology; Medtronic plc. Dublin, Ireland.) (Fig. 3A). B3 was dis-
sected after ligation, and B2 was exposed in the lung (Fig. 3B,
3C). V4x from V2 was found and dissected, and A2b was ex-
posed. Lymph node #12u was strongly attached to the vessel,
and A2b was dissected at the root of the vessel with ligation
and an ultrasonic cutting coagulation device. Finally, the in-
terlobar fissure, upper-middle and upper-lower, was dissected
from the anterior to the posterior direction with the stapler,
and the procedure was completed by U-VATS (Fig. 3D).
Mediastinal lymph node dissection was not performed be-
cause no metastasis had been found. There was no air leakage
from the lungs. A single thoracic drainage tube was placed,
and the surgery was completed. The surgical video is available
online.

After the surgery, the patient had no complications, the drain-
age tube was removed on postoperative day 2, and he was
discharged on postoperative day 6. The pathological diagnosis
was invasive adenocarcinoma without lymph node metasta-
sis, stage IA2, with pneumoconiosis and nodular silicosis. No
recurrence has been seen in one year since the surgery.
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Discussion

U-VATS is accepted for the performance of all kinds of ana-
tomical lung resection procedures worldwide [2]. Standard
lobectomy has been generally reported to be safe and reliable
for advanced lung cancer [3]. However, there are few reports
concerning the indication of U-VATS for cases with silicosis
and/or inflammatory lymph nodes.

Aragén et al. reported on the influence of silicosis in U-VATS,
wherein silicosis was described as a risk factor for postopera-
tive complications [4]. This is considered to be because the
surgical process is necessarily complicated due to silicotic
changes, and the presence of inflammatory lymph nodes
makes dissection of the vessels difficult. Dr. Diego Gonzalez-Ri-
vas, the authority of U-VATS, has described that U-VATS should
be indicated for intractable cases when the surgeon has accu-
mulated the experiences and matured the techniques [3, 5].
This means that it is indeed possible to perform surgery via a
U-VATS approach for cases with silicosis and inflamed lymph
nodes provided the surgeon has sufficient skill and experience
to perform the procedure safely and reliably.

Simultaneous stapling of the lobar bronchus and pulmonary
artery is sometimes performed when the bronchus and pul-
monary artery cannot be isolated due to the presence of
inflammatory lymph nodes between them [6]. Our case un-
derwent this procedure with dissection of B1 and A2a. The
simultaneous stapling method is useful also in U-VATS, and the
authors used three-line stapling in the present case. Notably,
no intraoperative issues or postoperative complications were
noted.

In the present case, the inflammatory lymph nodes were not
metastatic nodes, so they were not dissected. However, if
metastatic nodes are found, these lymph nodes must be dis-
sected with the plasty technique of pulmonary and bronchus.
The authors consider that such surgeries should be performed
via thoracotomy to ensure safety except for the surgeon hav-
ing special skills.

Conclusion

The indication of U-VATS in thoracic surgery is widening day-
by-day, and remarkable advances in the technique have been
made. Hopefully this paper and surgical video will help U-VATS
surgeons achieve difficult lung cancer surgery in cases with
silicosis and highly inflammatory lymph nodes.
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