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An optimal thoracoscopic segmentectomy approach: Combined
ultra-high-definition 4K endovision systems with “no-waiting”
technique in S8-9 complex segmentectomy
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Abstract
Thoracoscopic segmentectomy might be an alternative to lobectomy for small size
lung cancer. Precise identification of the pulmonary intersegmental plane was needed
for an optimal segmentectomy. Recently, (1) the ultra-high-definition 4K systems had
claimed to overcome the lack of depth perception by secondary visual cues; (2) the
no-waiting procedure was induced as an alternative and optimized method for identi-
fying the plane. It was unclear whether combined ultra-high-definition 4K endovision
systems with “no-waiting” technique in thoracoscopic segmentectomy could achieve
an excellent result. A 68-year-old female patient was admitted into our hospital for
occasional pulmonary nodule during her routine physical examination. The nodule is
located between S8 and S9 segment, and was suspected to be an early-stage lung can-
cer. She underwent a thoracoscopic S89 complex segmentectomy using ultra-high-
definition 4K endovision systems and “no-waiting” surgical technique. The interseg-
mental plane was clearly detected and easily treated by the endoscopic linear cutting
staplers. The patient recovered well and was discharged without complications. Com-
bining ultra-high-definition 4K endovision systems with “no-waiting” technique
seems to be an optimal thoracoscopic segmentectomy approach for the management
of lung cancers.
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INTRODUCTION

There has been a noted increase in the number of small
lung nodules and non-solid lung cancers being identified
because of the advances in computed tomography
(CT) technology over the last decade. The National Com-
prehensive Cancer Network guidelines recommend that
segmentectomy can be an alternative to lobectomy in
terms of intent to cure early-stage non–small cell lung
cancer (NSCLC).1,2

Precise identification of the pulmonary intersegmental plane
is needed for optimal segmentectomy. Several techniques have
been proposed for the identification and treatment of the

intersegmental planes.3–5 Recently, the no-waiting procedure, as
described by Wang et al.,6 was an alternative and opti-
mized method for identifying the plane of the lung
segment.

The ultra-high-definition 4K systems (4K systems), which
has four times the pixels and double the resolution
(3840 � 2160 pixels) of standard two-dimensional high-
definition systems, claimed to overcome the lack of depth per-
ception by secondary visual cues.7,8 This has been shown in an
experimental study to be comparable to three-dimensional
(3D) systems.9 The 4K systems were applied in several surger-
ies, including proctectomy,10 gastrectomy,11 and cholecystec-
tomy.12 It was thought that the 4K systems might help in

Received: 10 December 2022 Accepted: 11 February 2023

DOI: 10.1111/1759-7714.14833

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd.

1098 Thorac Cancer. 2023;14:1098–1101.wileyonlinelibrary.com/journal/tca

https://orcid.org/0000-0002-4733-8995
https://orcid.org/0000-0001-9264-8020
mailto:chenchun0209@fjmu.edu.cn
mailto:wbwzh68@163.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/tca


dealing with the intersegmental plane. However, there is still
no literature about the 4K systems in segmentectomy.

This is the first study that reports a complex anterior–
lateral basal (S8-9) segmentectomy that combined the ultra–
high-definition 4K endovision systems with “no-waiting”
technique, which might be an optimal thoracoscopic seg-
mentectomy approach.

CASE PRESENTATIONS

Patient information

A 68-year-old female patient was admitted into our hospital for
her occasional pulmonary nodule during routine physical exam-
ination. The nodule was located between S8 and S9 segments
and was suspected to be early-stage lung cancer (Figure 1(a)). It
was revealed that her cardiopulmonary function was too poor to
undergo a lobectomy after carefully analysis of her medical
records. It was suggested she receive a complex compromised
segmentectomy that was an S8–S9 segmentectomy.

Surgical methods

The patient was placed in the left lateral decubitus position
with double-lumen intubation and one-lung ventilation. An

almost 3-cm incision was made on the fifth intercostal space
in the right midaxillary line and then a protector was placed.
The ultra–high-definition 4K systems (HyPixel U1, Mind-
ray) was applied (Figure 1(b)). After confirming the chest
cavity was without tumor spread, we dissected the basal
trunk of the low right lobe pulmonary artery along the obli-
que fissure, sparing the A7, and then dissected the A8 and
ligated it. The A9–A10 trunks were exposed, and A9 was
separated and ligated as well. We instructed the anesthesiol-
ogist to inflate the right lungs with pure oxygen and allow
the left lungs ventilate continuously after all the lower right
lobe lung tissues had expanded completely. We continued to
dissect the B8 and B9 bronchi, severing them separately with
the endoscopic linear cutting staplers (ENDO SRC, Reach
Surgical). The bronchial stump of B8 and B9 were allowed,
and the intersegmental vein V8a was explored and ligated.
Finally, the intersegmental plane was clearly detected, and
we used the endoscopic linear cutting staplers (ENDO SRC,
Reach Surgical) to deal with this plane (Figure 1(c),(d)). The
patient recovered well and was discharged.

DISCUSSION AND CONCLUSIONS

Segmentectomy can achieve an adequate surgical margin for
a cT1N0M0 NSCLC located at the central area of the pul-
monary segment, including ground glass nodules.

F I G U R E 1 A complex anterior-lateral basal segmentectomy. (a) The computed tomography (CT) showed a small nodule located between S8 and S9
segment, and was suspected to be an early-stage lung cancer. (b) The ultra–high-definition 4K systems were applied in the surgery. (c) The intersegmental
plane between S9 and S10 was clearly detected in the Mindray 4K device. (d) The final surgical field after the S8–S9 pulmonary tissues were removed
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Nevertheless, the major challenge is to identify targeted seg-
mental bronchus and intersegmental veins and arteries, to
guarantee an adequate anatomical resection. The ongoing
prospective randomized study by the Japanese Clinical
Oncology Group 1211 (JCOG1211),13 the JCOG0802/West
Japan Oncology Group 4607L,14 and the Cancer and Leuke-
mia Group B 14050315 trials will provide important infor-
mation about this. In the near future, anatomical resection,
including segmentectomy with lymph node dissection or
sampling, will become a standard treatment for patients
with early-stage NSCLC.

With the development of endosurgical equipment, the
thoracoscopic segmentectomy was supposed to be a mature
technique.16 The 4K system with a large monitor (55 inches)
and a remarkably high resolution (3840 � 2160 pixels) is
expected to provide visual cues that can overcome the lack
of binocular vision. The 4K systems were helpful in per-
forming laparoscopic cholecystectomy, transabdominal pre-
peritoneal herniorrhaphy, and Heller’s cardiomyotomy.12

However, no study was conducted on thoracoscopic
segmentectomy.

Some authors demonstrated that 3D computed tomogra-
phy bronchography and angiography (3D-CTBA) or three-
dimensionally printed models are preoperative tools that
may facilitate the planning of segmentectomy.17 It was
believed that these methods could help identify the variation
of segmental structures and design the safety surgical mar-
gin. However, they were not used in all the institutions
because of inadequate equipment, complex operational pro-
cesses, and costly fees.

Recently, Wang et al.6 reported the “no-waiting” tech-
nique, which severed the target segmental pulmonary artery,
inflated the lung with atmospheric air, dissected the hilum,
and divided the target segmental bronchus. The entire pro-
cedures were performed at a stretch without any pause. This
implied that “no waiting” technique optimized the surgical
procedure and was an alternative and optimized method for
identifying the intersegmental plane.

Taken together, our aim in this study was to evaluate if
there were any advantages that combined the 4K systems and
“no-waiting” technique in thoracoscopic segmentectomy.

In this case, the preoperative 3D-CTBA was not per-
formed. We applied the 4K systems in this surgery, and the
major segmental structures were distinguished easily. More-
over, the “no waiting” technique was used, that was after
cutting the targeted segmental artery and inflating the right
lungs. We, then, dissected the other targeted structures con-
tinuously. Because of the ultra–high-definition 4K devices,
the intersegmental plane was well discovered, which help
assert whether the segmental structures, including exact dis-
section of the segmental bronchi and intersegmental veins.

To our knowledge, this was the first time to declare the
merit of 4K systems in segmentectomy for a pulmonary
nodule. In our opinion, the combined 4K systems and “no
waiting” technique could: (1) shorten the waiting time of
intersegmental plane detection and reduce the total opera-
tion time; (2) compensate the insufficiency of lacking

preoperative 3D-CTBA; and (3) avoid unnecessary explora-
tion of the other pulmonary structures.

Therefore, combining ultra–high-definition 4K endovi-
sion systems with “no-waiting” technique seems to be an
optimal thoracoscopic segmentectomy approach for the
management of lung cancers. However, we believe this still
needs a lot of further study to confirm our initial
discoveries.
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