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INTRODUCTION

As a novel procedure, uniportal video-assisted thoracoscopic
surgery (uVATS) segmentectomy is gaining popularity
worldwide." Whilst it has previously been demonstrated
that the uVATS procedure may reduce perioperative com-
plications and facilitate convalescence,” a consensus has
not yet been reached with regard to the minimal length of
the incision. A set of stapleless techniques utilized in our
center could help maximize the protective effects of mini-
mally invasive surgery.

While the efficiency of segmentectomy has been rec-
ognized in stage IA non-small cell lung cancer
(NSCLC),? it requires a more intimate understanding of
segmental anatomy and a high surgical proficiency level
as segmentectomy is more technically demanding than
lobectomy. Commonly, the incision length has been
reported to be about 4-6 cm,* to accomplish an uVATS
segmentectomy with incision of more limited incision
length, in addition to a thorough understanding of the
arrangement of the specific segmental structures, a
familiarity with the positioning of thoracoscopic instru-
ments to avoid interference is required.

We herein present a case of a patient who underwent a
1 cm incision uVATS lingulectomy with intraoperative ima-
gines together with a summary of our experience.

Here, we present the case of a 36-year-old female patient who was found to have a
ground-glass nodule (GGN) in the left lingual segment on chest computed tomography
(CT) and who successfully underwent lingulectomy via 1 cm incision uniportal video-
assisted thoracoscopic surgery (VATS). This is a technically safe and feasible procedure
in selected patients and produces better cosmetic results than traditional thoracoscopic
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A 36-year-old female presented to our department with a
pulmonary ground-glass nodule (GGN). The patient was
asymptomatic, and chest computed tomography
(CT) revealed the GGN was located in the lingual segment
(Figure 1(a), (b)). A mediastinal lingual artery was identified
on chest CT: the lingual artery derived from the proximal
left pulmonary trunk at the same location where the anterior
segmental artery branched off. This variation is more clearly
shown in the three-dimensional (3D) computed tomo-
graphic bronchography and angiography (3D-CTBA) illus-
trations (Figure 1(c), (d)).

Preoperative examinations included physical examina-
tion, electrocardiogram, abdominal ultrasound, hematology
examinations, lung function tests, and echocardiography.
All results were typical without evidence of metastasis.
According to the eighth edition of the TNM staging system,
the clinical staging was stage IA1 (T1aNOMO).

The instruments utilized in the procedure are shown in
Figure 2. The incision was located at the anterior axillary
line, third intercostal space. After insertion of a 4 mm
thoracoscope at a 30° angle, the partially developed pulmo-
nary fissure was first divided, followed by the identification
and electrocautery dissection of the lingual bronchus. The
accompanying interlobar and peribronchial lymph nodes
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FIGURE 1

The chest CT and 3-D CTBA images of the nodule and segmental structures. (a) The axial image of the nodule, marked by the red dotted

line. (b) The sagittal image of the nodule is marked by the red dotted line. (c) The segmental bronchi (green), arteries (ocher) and the nodule (red). (d) The
general configuration of the left upper lobe showing the lingual segment (yellow), anterior and apical-posterior segments (purple), pulmonary artery (ocher),
bronchi (green), pulmonary vein (blue) and nodule (red). A (1 + 2)(a + b), apical and posterior subsegmental artery of apical-posterior segment. B (1 + 2) (a
+ b), apical and posterior subsegmental bronchus of apical-posterior segment. A (1 + 2)c, horizontal subsegmental artery of apical posterior segment. B (1

+ 2)c, horizontal subsegmental bronchus of apical posterior segment. A3, anterior segmental artery. B3 anterior segmental bronchus. A (4 + 5), lingual
segmental artery. B (4 + 5), lingual segmental bronchus. S (1 + 2 + 3), anterior and apical-posterior segments. S (4 + 5), lingual segment

were harvested in the process (Figure 3(a)). Adequate
exposure of the targeted field was obtained by the trac-
tion conducted with a suction tube and a thoracoscopic
clamp. The ligation of the lingual artery was then accom-
plished by double ligation using silk threads, guided and
knotted with a thoracoscopic clamp (Figure 3(b)). Fol-
lowing division of the lingual artery’ with Metzenbaum
scissors, the stump of the lingual bronchus was closed by
PDS 1II (polydioxanone) suture in continuous style. The
lingual vein was then divided distally with electrocautery
after adequate freeing. During ligation, suturing, and
division, sufficient exposure was provided by the traction
conducted by a suction tube. The inflation-deflation
technique was then applied to demarcate the inter-
segmental plane between lingual and anterior segments
(Figure 3(c)), which was dissected by electrocautery with

traction brought on by two thoracoscopic clamps. The
remaining parenchyma and the stump of the lingual vein
were sutured with 3-0 vicryl thread in an interrupted
style. A central vein catheter was utilized for postopera-
tive pleural drainage. Due to the small size of the nodule
and absence of solid component, intraoperative frozen-
section pathological examination and mediastinal lymph
node sampling were deemed unnecessary. The operation
lasted 2 h and 47 min, and the blood loss was less than
50 ml. The postoperative course was uneventful despite a
self-limited air leakage, and the patient was discharged
on postoperative day 4. Postoperative pathological exam-
ination indicated a minimally invasive adenocarcinoma.
There was no sign of involvement of visceral pleural
or lymphovascular invasion. No metastasis was found
in the lymph nodes. The pathological stage was IAl
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FIGURE 2 The thoracoscopic instruments utilized in the procedure

(T1aNOMO). Postoperative follow-up confirmed that the
patient had been able to return to everyday life and the
surgical wound had fully healed (Figure 3(d)).

DISCUSSION

Many articles have previously been published on uVATS,
with incision length ranging from 4-6 cm.* We reported a
single-center retrospective study in 2016 with a total of eight
patients with stage IA who received uVATS resection. This is
the first case that we have reported of uVATS segmentectomy
with 1 cm incision using a 4 mm thoracoscope. The surgical
time and operative bleeding were acceptable, and the length
of thoracic drainage time, postoperative stay, and number of
lymph nodes harvested were also satisfactory.”

FIGURE 3 Intraoperative images showing relevant segmental structures and the incision. (a) The left upper lobar bronchus and the segmental bronchi,
marked by a green dashed line, and the pulmonary artery marked a by red dashed line. (b) The abnormal lingual artery marked by a red dashed line, and the

[

stump of lingual bronchus marked by

and a green dashed line. (c) The intersegmental plane, marked by a yellow dashed line, delineated by inflation-

deflation technique. (d) The postoperative incision, marked by a yellow dotted line, and the juxtaposed standard metric ruler. A (1 + 2)c, horizontal
subsegmental artery of apical posterior segment. B (1 + 2 + 3), anterior and apical-posterior segmental bronchus. B (4 + 5), lingual segmental bronchus. LPA,
left pulmonary artery. LUB, left upper lobe. S (1 + 2 + 3), anterior and apical-posterior segments. S (4 + 5), lingual segment
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In 1 cm incision uVATS, interference between instru-
ments is the greatest obstacle. We recommend using the spe-
cialized VATS instruments and for better performance the
distal part of the electrocautery pen should be adjusted to a
30° angle. Because the limited incision length precludes the
use of endoscopic staplers, the pulmonary vessels are manu-
ally ligated and the bronchial stump sutured. The inflation-
deflation technique has been previously recommended for
determining the intersegmental plane, for its convenience and
effectiveness.® Dissection of the intersegmental plane can be
performed with electrocautery, and the dissected plane should
be sutured to control alveolar-pleural fistulae.”

In this study, we selected a slender patient with GGN
located in the lingual segment as the safety and oncological
efficiency of the procedure was undetermined for a patient
with more advanced disease. Mediastinal lymph node
harvesting was not conducted since previous evidence sug-
gests that it is unnecessary in patients with GGO.®

The study has several limitations. First, the applicability
of the procedure for the general population awaits further
verification. Second, whether this procedure is sufficient
for patients with NSCLC of more advanced stage is
unclear. Finally, the requirement of specific instruments to
appropriately conduct the procedure may prevent its appli-
cation in less well equipped centers.

In conclusion, this case shows that 1 cm incision uVATS
could be safely performed for selected patients with early
stage NSCLC. However, more samples are still needed to
confirm our conclusions concerning the safety and oncolog-
ical efficiency of this procedure.
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SUPPORTING INFORMATION
Additional supporting information may be found online in
the Supporting Information section at the end of this article.
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