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Reverse-direction video-assisted thoracoscopic surgery left upper
lobectomy via interlobar fissure: a case report
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Abstract: With the development of video-assisted thoracoscopic surgery (VATS), lobectomy has evolved
from the traditional four-port and three-port techniques to two-port (also known as single utility port)
and single-port. Optimizing surgical procedures to ensure safety remains one of the main problems faced
by thoracic surgeons. Due to the limitations of operation space and angles, it is difficult to dissociate the
pulmonary vein and the upper trunk of pulmonary artery using a single utility port and single-port VATS
left upper lobectomy, and there is considerable risk of vessels rupturing and bleeding. After reviewing a large
number of previous practices, we optimized the surgical sequence of left upper lobectomy under VATS. In
this paper, we report a patient with a clinical diagnosis of primary lung cancer in stage IA3 (T1cNOMO) who
underwent a single utility port VATS left upper lobectomy and lymph node dissection. In surgery, we first
cut open the anterior and posterior mediastinal pleura of the left upper lobe (LUL), and then transected
A* and A'c branches, the left upper bronchus, the upper trunk of the left pulmonary artery, and the left
upper pulmonary (LUP) vein from bottom to top through the interlobar fissure in turn. We believe that this
method helps expose the upper trunk of the left pulmonary artery and the LUP vein, simplifies the steps in

the operation, and improves overall safety.
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Introduction the number of chest wall incisions, many institutions have

Anatomical lobectomy plus lymph node dissection is one proposed different methods on how to optimize the surgical
of the standard surgical methods used to treat non-small procedures and ensure the safety and thoroughness of the
cell lung cancer (NSCLC). Minimally invasive surgery
represented by video-assisted thoracoscopic surgery (VATS)
has become the main thoracic surgery for NSCLC. With the

development of surgical technology and the improvement

operation (1-3). Usually, the surgical sequence of VATS
upper left lobectomy is to first transect the left upper
pulmonary (LUP) vein or the upper trunk of left pulmonary
artery, then transect the LUP bronchus, and finally separate

in endoscopic instruments, VAT'S chest wall incisions have the interlobar fissure. After gaining considerable experience

shifted from the traditional four ports and three ports to two-
ports (also called single utility port) and single port. Because
all operations involving a single utility port and single-port
VATS are completed with limited access, which restricts
the instruments and operating angle, these operations
have considerable difficulty. On the premise of reducing
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in the early stage, we have optimized the surgical procedures
of left upper lobectomy. We first transected the A*’ and
A'c branches, the LUP bronchus, the upper trunk of the
left pulmonary artery, and the LUP vein from bottom to top
through the interlobar fissure, which is the reverse of the
traditional sequence. It is called reverse-direction. This video
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Cut open LUP anterior fissure

)

Video 1 Reverse-direction video-assisted thoracoscopic surgery

left upper lobectomy via interlobar fissure.

aims to present the surgical procedures and main points of
reverse-direction VAT'S left upper lobectomy via interlobar
fissure. We present the following article in accordance
with the CARE reporting checklist (available at https://shc.
amegroups.com/article/view/10.21037/shc-21-15/rc).

Case presentation

A 50-year-old female patient was admitted to the hospital
because a LUP nodule had been present for more than
3 months, found via physical examination. Preoperative
chest CT imaging showed that a subsolid nodule opacity
in the LUL with high-density opacity in the center and
ground-glass opacity on the edge. It was about 23*15 mm
in size, with unclear borders, and bronchial dislocation was
visible inside. Lung function was assessed with a forced
expiratory volume in 1 second (FEV1) of 2.0 L (actual/
predicted =91.0%), and maximal voluntary ventilation
(MVV) of 83.1 L/min (actual/predicted =92.5%). There was
no surgical contraindication after systemic assessment.
Reverse-direction VATS left upper lobectomy via
interlobar fissure was used for this patient. Lying on the
right side with chest padded high, the patient, underwent
double-lumen endotracheal intubation under general
anesthesia. The observation port was located in the 7th
intercostal space of the left chest midaxillary line, about
1.5 cm in length, where a 30° 10-mm high-definition video-
assisted thoracoscope was placed, and the operating port
was located in the fourth intercostal space between the left
chest midclavicular line and the anterior axillary line, about
4 cm in length. The operator stood on the ventral side of
the patient, and a mirror holder stood by the patient’s back.
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Figure 1 Schematic diagram of main operation steps. 1. Transect
the A" and A'*’c branches —2. Transect the LUP bronchus —3.
Transect the upper trunk of the left pulmonary artery —4. Transect
the LUP vein. LUP, left upper pulmonary.

An ultrasonic knife was used as mainly energy-based device.

Operation steps (Video 1): (I) the anterior fissure was
dissociated and interlobar lymph nodes were dissected with
an energy device, and the LUP anterior mediastinal pleura
was cut open from bottom to top until the upper trunk of
the left pulmonary artery was exposed; (II) the posterior
fissure was dissociated, and the LUP posterior mediastinal
pleura was cut open from bottom to top; (IIT) the A*’ and
A'c branches were exposed and transected with a stapler;
(IV) the LUP bronchus was exposed, and peribronchial
lymph nodes (station 12) were separated to the distal end,
and the LUP bronchus was transected with a stapler; (V)
the upper trunk of the left pulmonary artery was exposed
and transected with a stapler; (VI) the LUP vein was
transected with a stapler. The main Operation steps were
shown in diagram (Figure I). The LUP nodule was sent to
freezing, and the pathological results suggested invasive
adenocarcinoma. After dissection of the hilar (station 10L)
and mediastinal (stations 4L, 5, 6, and 7) lymph nodes, a
conventional chest tube was placed through the observation
port for closed drainage, and the chest incision was sutured
layer by layer after the lung was expanded.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

After the operation, the patient’s condition remained
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stable, without shortness of breath, fever, hoarse voice,
lung air leakage, or pleural effusion. On day 5, chest CT
examination was performed and the tube was removed,
and the patient was discharged on day 6. Postoperative
diagnosis: (LUL) invasive adenocarcinoma (pT1cNOMO,
stage TA3, AJCC 8™).

Discussion

In single utility port and single-port VATS left upper
lobectomy, surgery is limited by the operating space and
operating angle. It is difficult to dissect and transect the
LUP vein and the upper trunk of the left pulmonary artery,
and there is a risk of vascular rupture and bleeding. These
can be partially resolved through methods such as lowering
intercostal incision, fully dissociating the blood vessels to
the distal end and changing the lung traction angle (4-6).
However, it is still a challenge for inexperienced thoracic
surgeons, especially when they encounter severe adhesion
of hilar vascular or calcification of hilar lymph node. To
overcome this dilemma, we first transect the A and A'c
branches. For one thing, these vessels are relatively thin and
easy to expose. Even if the blood vessels rupture and bleed,
this can be controlled more readily under thoracoscopy
than if it occurs in the upper trunk of the left pulmonary
artery, because it is directly on the field of view and is close
to the operating port. The paths of these blood vessels make
them easy to cut with a stapler or ligation, and there is no
need to excessively free blood vessels or stretch the lobes.
In addition, after transecting the A'’c branch, if there is a
single A'"’b branch, it will also be dissected. The next step
is the treatment of the LUP bronchus, which is considered
key to this operation. Since the posterior mediastinal pleura
has been cut open and the A*’ and A'”c branches have
been transected, it is easy and safe to expose and transect
the LUP bronchus. Sometimes peribronchial lymph nodes
adhere tightly to the LUP bronchus, making them difficult
to dissociate. At this time, the tongue bronchus and the
proper segment bronchus can be dissected separately and
then transected together. At this time, only the upper trunk
of the left pulmonary artery and the LUP vein remain.
These can be transected separately after simple dissociation.
Because of the convenient angle of the stapler, we transected
the upper trunk of the left pulmonary artery from behind
the LUP vein, and we finally transected the LUP vein. If
there were severely calcified and adherent lymph nodes
between the upper trunk of the left pulmonary artery and
the LUP vein, and they were difficult to separate, they
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could be removed at the same time because these lymph
nodes are usually not metastatic lymph nodes.

In our method, the anterior and posterior mediastinal
pleurae of the LUL were cut open first, whereupon
dissection was performed from the bottom to the top
through the interlobar fissure, avoiding any need to go
back and turning the lung lobes repeatedly. Throughout
the process, the LUL was pulled and pressed by bean curd
block shaped small dry gauzes clamped by oval forceps.
We believe that this method is especially suitable for
patients with well-developed interlobar fissures and severe
calcification and adhesion of hilar lymph node. If the
interlobar fissure is partially developed, it can be slightly
separated to expose the interlobar pulmonary artery, and
then the tunnel method can be used to open it.

Conclusions

The proposed method helps expose the upper trunk of
the left pulmonary artery and the LUP vein, simplifies the
operation, and improves overall safety.

Patient perspective

The patient was very satisfied for this surgical method. She
recovered smoothly and no postoperative complications
were occurred.
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