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Introduction

What is the role of lung metastasectomy in the 
management of lung metastases from colorectal cancer 
(CRC)?

CRC is one of the major cancers worldwide (1,2). In 
addition, approximately 20% of all patients with CRC 
are diagnosed with distant metastases, with the liver and 
lungs being the most common sites of metastases (35% and 

5–15%, respectively) (3).
Metastatic CRC patients have been shown to have a very 

poor prognosis with a 5-year survival rate, approximately 
20% (4). In general, chemotherapy is considered the 
standard care for stage IV cancer. During the last two 
decades, chemotherapies such as using cytotoxic agents and 
monoclonal antibodies against epidermal growth factor 
receptor (EGFR) and vascular endothelial growth factor 
(VEGF) and immunotherapy have been developed (4-6),  
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and these agents could prolong progression-free and overall 
survival (7,8). On the other hand, surgical resection with 
curative intent could provide survival benefits for selected 
patients with lung metastases, with a 5-year survival rate 
of >50% (9). This benefit is based on the concept of 
oligometastasis, an intermediate state between limited 
primary cancers and multi-metastatic cancers, and was first 
introduced by Hallman et al. (10). In other types of solid 
tumors, including germ cell tumors, melanoma, sarcoma, 
gynecological, urological, upper gastrointestinal, thyroid, 
and kidney cancers, patients with oligometastases in the 
lung could also be expected to have high survival rates after 
lung metastasectomy (11-13). And occasionally, surgical 
management of lung metastases from CRC can be proposed 
as a palliative approach in patients with uncontrollable 
pain, massive hemoptysis, or retention pneumonia due to 
centrally located metastases.

Who will benefit from lung metastasectomy?

So far, researchers have tried to establish criteria for 
determining which aggressive lung metastasectomy is 
beneficial. In 1958, Ehrenhaft et al. (14) presented the 
first criteria for lung metastasectomy. In 1965, Thomford  
et al. (15) proposed the criteria for surgical candidates 
based on the analysis of outcomes of 221 lung resections in  
205 patients between 1941 and 1962, as follows: (I) the 
patient is at a low risk for surgical intervention; (II) the 
primary malignancy is controlled; (III) there is no evidence 
of metastatic disease elsewhere; and (IV) radiological 
evidence of lung metastasis is limited to one lung. These 
criteria have been frequently referred to date. Rusch  
et al. (16) described additional factors in selecting patients 
for surgery. These factors were the ability to resect all 
metastatic deposits and lack of better alternative systemic 
therapies. They stated that the assurance that complete 
surgical resection could be performed was critical to 
achieving long-term survival. Kondo et al. (17) summarized 
these principal criteria and included additional minor 
criteria as follows: the existence of effective systemic 
chemotherapy as a combined modality, difficulty in 
differentiating metastases from primary lung cancer, 
and the presence of symptoms of lung metastasis such 
as pneumothorax and hemoptysis. The essential aspects 
of the selection criteria have not changed in the clinical 
guidelines of many countries (18-23), despite developments 
and innovations in the field of oncology, including those in 
diagnostic methods, medical and radiological treatments, 

and genomic knowledge. Therefore, clinicians may wonder 
whether a patient would benefit from radical surgical 
treatment. Several prognostic factors have been explored 
to improve the selection criteria and facilitate the decision-
making process of clinicians, mostly by retrospective 
observational studies with a limited sample size. Zellweger 
et al. (24) reported an integrated summary of studies 
published between 2005 and 2015 on prognostic factors. 
They concluded that patients with isolated unilateral lung 
metastases with normal carcinoembryonic antigen (CEA) 
levels and no lymph node involvement might benefit the 
most from surgery. Moreover, the absence of diseases 
other than liver metastases may have an impact on overall 
survival. Shimizu et al. (25) revealed that patients with 
CRC with lung metastasis and a history of curative hepatic 
metastasectomy may benefit from lung metastasectomy. 
However, these prognostic factors are yet to be included in 
the guidelines as clear indications for surgical resection of 
lung metastases from CRC.

What are the concerns about lung metastasectomy?

One of the greatest concerns for surgeons is whether 
recurrence will occur after curative surgical resection, as 
local recurrence and progression can lead to death following 
lung resection for metastases from CRC (26). In general, 
wedge resection has long been accepted as an appropriate 
strategy (16,27), which is in contrast to the surgical strategy 
for early-stage non-small cell lung cancer (NSCLC) (28). 
The rationale for this approach is based on the following 
reasons: the potential for resecting multiple lesions while 
preserving postoperative respiratory function, the lack of 
data about the benefit of anatomical resections, and the 
potential for safety without postoperative complications. 
However, non-anatomical resection, such as wedge 
resection, might be associated with an increased risk 
of local recurrence (29). In addition, the safety of lung 
segmentectomy has been demonstrated by JCOG0802/
WJOG4607L, which was the largest phase III trial showing 
the efficacy and safety of lung segmentectomy in early-
stage NSCLC (30). Taken together, in selected patients, 
lung segmentectomy may provide a lower postoperative 
recurrence rate than wedge resection and may be safer than 
previously considered. In this review, we aim to describe the 
role of lung segmentectomy in lung metastases from CRC. 
In addition, we will refer to the latest preoperative planning 
and localization strategies for lesions in nonpalpable and 
deep regions.
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The potential benefit of lung segmentectomy for 
lung metastases from CRC

The potential benefit of lung segmentectomy

Wedge resection is defined as non-anatomical resection 
of the lung parenchyma. This procedure does not reveal 
structures such as the bronchus and pulmonary vessels. This 
method is widely preferred for resection of lung metastases 
because it is less invasive, preserves lung function, and 
can be repeated in the event of local recurrence (31). 
Lung segmentectomy reveals structures of the hilum 
corresponding to the target segment; it is an uncommon 
procedure for the management of lung metastases, and its 
rate ranged from 3% to 23% in previous studies (32,33). 
The safety analysis in JCOG0802/WJOG4607L (34)  
revealed that complications [Common Terminology 
Criteria for Adverse Events (CTCAE) grade >2] occurred 
in 27.4% of the patients, while no mortality was noted in 
552 patients who underwent lung segmentectomy. The 
most common complications were air leakage (36 patients, 
6.5%) and atrial arrhythmia (19 patients, 3.4%). Notably, 
in the trial, the 30-day mortality rate was 0%. This may be 
attributed to the development of surgical techniques and 
intensive perioperative management in the past few decades. 
Hence, lung segmentectomy may be safe, with acceptable 
morbidity. Furthermore, segmentectomy has more potential 
advantages than wedge resection.

Segmentectomy enables the assessment of regional lymph 
nodes. Historically, lymph node sampling or dissection is 
not a common procedure for surgeons in the management 
of lung metastasectomy. Indeed, in the international registry 
of lung metastases based on 5,206 patients reported in  
1997 (11), lymph node sampling was performed in only 
4.6% of the patients. However, the incidence of nodal 
involvement is relatively high, between 12% and 44%, 
in patients with lung metastases from CRC (35,36). 
Several studies have revealed that the presence of lymph 
node metastasis is a significant negative prognostic factor 
with a hazard ratio (HR) ranging from 1.5 to 2.6 (24). In 
accordance with this evidence, Handy et al. summarized 
an expert consensus on lung metastasectomy and 
recommended that lymph node sampling/dissection should 
be considered in all cases (23).

In addition, when the tumor is so large that the surgical 
margins cannot be obtained sufficiently, or the metastases 
cannot be found during surgery in a deep location, 
segmentectomy assures a better surgical margin than a 
wedge resection. A major site of recurrence after wedge 

resection is the surgical margin, even if complete resection 
is performed macroscopically (29,37). The frequency of 
recurrence at the surgical margin has been reported to 
be between 3.9% and 27.9% (27,29,37-41). Depth (40), 
tumor size, and distance from the surgical margin (42-44)  
were reported as independent prognostic factors for 
recurrence after wedge resection of lung metastases. The 
definition of the sufficient length of surgical margin is 
controversial. Nelson et al. (42) retrospectively evaluated 
the association between tumor size and length of surgical 
margins in 335 patients. They revealed that a longer margin 
length decreased the risk of local recurrence (HR, 0.434 
per additional cm in length; P=0.015), while a larger tumor 
size increased the risk (HR, 1.520 per additional cm in size; 
P=0.012). Moreover, they evaluated the influence of margin 
on tumor recurrence and demonstrated that a margin 
length of at least half the tumor length could decrease the 
recurrence rate to under 11% for tumors of 3 cm or less. 
The study also revealed that if a 1 cm margin could be 
obtained for a 1 cm tumor or if a 2 cm margin could be 
obtained for a 2 to 4 cm tumor, the recurrence rate would 
decrease by approximately half. An attempt should be made 
to obtain a margin of equal or greater length for a tumor 
measuring 1–2 cm in size and a 2 cm margin for a tumor 
measuring 2 cm or more in size to minimize the risk of local 
recurrence.

Spread through alveolar space (STAS) is also an 
important factor in local recurrence. STAS has been 
recognized as an invasion pattern in primary lung cancer. 
It is defined as the spread of lung cancer cells into air 
spaces in the lung parenchyma beyond the edge of the 
main tumor (45). In primary lung cancer, STAS has 
been recognized as an important negative prognostic 
factor. As for the surgical margin, Eguchi et al. reported 
that the recurrence rate in patients with STAS-positive 
tumors and who underwent sublobar resection was 
high regardless of the margin/tumor length ratio (46). 
On the other hand, Masai et al. reported that no local 
recurrence occurred with a surgical margin greater than 
2 cm, regardless of other factors, including tumor size, 
surgical procedure, and the presence of STAS (47).  
In lung metastases, STAS has also been recognized as a 
poor prognostic factor (48,49). Welter et al. investigated 
the presence of satellite tumors in resected specimens of 
17 lung metastases from CRC (50), which revealed that 
satellite tumors that could replace STAS were found within 
7.4 mm around the nodule in 99.73% of cases. They also 
evaluated the association between the length of the surgical 
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margin and local recurrence rate after lung metastasectomy 
in another study, which revealed that local recurrence 
occurred frequently with a surgical margin less than  
7.0 mm (44). However, in their study, the presence of STAS 
did not influence the risk of local recurrence (P=0.239), as 
relapse occurred in only 7% of the cases. Takeda-Miyata 
et al. revealed that the presence of STAS in resected lung 
metastases was associated with worse overall survival 
(P=0.002) and tended to increase the relapse rate at the site 
of the surgical margin (P=0.051) (49). In addition, a tumor 
margin of less than 1 cm was an independent poor prognostic 
factor for local recurrence [HR, 6.36; 95% confidence 
interval (CI): 1.392–28.835; P=0.02]. STAS was observed in 
lung metastases from CRC, ranging from 15% to 40% of the 
cases (45,49,50), while there might be no association between 
tumor size and STAS (46). Taken together, considering the 
possibility of STAS, a surgical margin of at least 1 cm should 
be obtained, even for tumors of 1 cm or less. Interestingly, 
Sawabata et al. reported that in lung resection for primary 
lung cancer, the length of the surgical margin depended 
on the part of the lung that was resected (51). A sufficient 
margin could be obtained at the edge (e.g., lingular 
segment) of the lung rather than at the large ovoid face (e.g., 
basal segment). Based on these considerations, the surgeon 
should not only pay attention to how much margin can be 
obtained for the tumor but also whether the tumor is in an 
area where a sufficient margin is available.

As for postoperative pulmonary function, Kent et al. 
reported the long-term results of the ACOSOG Z4032  
trial (52), showing that the type of sublobar resection (wedge 
resection vs. segmentectomy) did not have a significant 
impact on postoperative pulmonary function at any time 
from 3 to 24 months after lung resection in patients with 
early-stage NSCLC. In other words, segmentectomy does 
not necessarily reduce pulmonary function anymore than 
wedge resection.

Lobectomy or greater lung resection is sometimes 
considered for large and/or proximal site tumors. A 
prospective national survey was conducted in Spain (53,54) 
that registered 532 patients, and 1,050 lung resections were 
performed. A total of 104 patients underwent lobectomy 
or greater lung resection. In the multivariate analysis, 
lobectomy or greater lung resection was an independent 
risk factor for postoperative morbidity (odds ratio, 1.9; 95% 
CI: 1.1–4.6). While complete resection is one of the most 
important goals of lung metastasectomy, surgeons should 
also consider preserving as much postoperative pulmonary 
function as possible because metastases from CRC 

frequently recur in the lungs (39) and sometimes require 
repeated resection (55). Several studies have suggested that 
repeated lung resection was acceptable for selected patients 
because it could provide favorable survival, ranging from 
55% to 79% (26,55,56). However, patients who undergo 
repeated resection must have maintained surgical tolerance, 
including good performance status and sufficient pulmonary 
function, after the first lung metastasectomy. Therefore, 
when wedge resection is considered inappropriate, 
segmentectomy should be planned instead of lobectomy, 
considering the possibility that repeat resection may be 
necessary.

Taken together, the extent of resection should be 
minimized while ensuring sufficient surgical margins to 
prevent marginal recurrence, and segmentectomy for lung 
metastases from CRC may provide greater benefits than 
wedge resection or lobectomy for selected patients.

Prognostic outcomes of lung segmentectomy for lung 
metastases from CRC

There is no conclusive evidence available yet of the clinical 
benefits of lung segmentectomy in the management of 
lung metastases from CRC. To date, only four studies have 
revealed the extent of lung resection in patients with lung 
metastases from CRC (39,57-59). A comparison between 
segmentectomy and wedge resection has been reported by 
Shiono et al. (39) and Renaud et al. (57).

Shiono et al. (39) investigated the survival and recurrence 
rates in wedge resection and segmentectomy for lung 
metastases from CRC. A total of 553 patients were included 
retrospectively, 98 of whom underwent segmentectomy. 
Segmentectomy was preferred to wedge resection for 
large tumors (segmentectomy vs. wedge resection: 18 vs. 
14 mm, P<0.001). Postoperative complications occurred 
in 36 (6.5%) patients and were more frequent with 
segmentectomy than with wedge resection (14.3% vs. 5.3%, 
P=0.001). The most common complication was prolonged 
air leakage, with a significant difference in incidence (5.1% 
vs. 1.8%, P=0.048). On the other hand, the 5-year overall 
survival of the patients who underwent segmentectomy was 
higher than that of those who underwent wedge resection 
(80.1% vs. 68.5%, P value was not shown), whereas the 
multivariate analysis revealed that the type of surgical 
procedure was not a significant prognostic factor for 
overall survival (HR, 0.65; 95% CI: 0.38–1.05; P=0.08). 
Postoperative recurrence was observed in 325 patients 
(63.7%). Recurrence at the resection margin occurred more 
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frequently in patients who underwent wedge resection 
than in those who underwent segmentectomy (7.3% vs. 
2.0%, P=0.035). In the multivariate analysis, the type of 
surgical procedure was a significant prognostic factor for 
recurrence-free survival, unlike in overall survival (HR, 0.63; 
95% CI: 0.44–0.87; P=0.005). The researchers suggested 
that differences in the impact of segmentectomy on overall 
survival and recurrence-free survival were influenced 
by lymph node evaluation. Lymph node evaluation was 
performed in 73.5% of segmentectomies and in 5.5% of 
wedge resections. However, as the number of patients who 
were positive for lymph node metastases was not specified, 
the effect of lymph node evaluation on the results was 
uncertain.

Renaud et al. (57) revealed that the type of resection did 
not affect the overall survival and time to lung recurrence 
in the absence of KRAS mutations but significantly affected 
these in the presence of KRAS mutations. They evaluated 
the association between KRAS mutations and the extent of 
lung resection (wedge resection and segmentectomy). Of 
the 168 patients, 95 (56.5%) harbored KRAS mutations, 
and segmentectomy was performed in 74 (44%) patients. 
The type of resection did not have a significant impact on 
median overall survival for patients with wild-type KRAS 
[segmentectomy vs. wedge resection: 98 (95% CI: 78.64–
117.36) vs. 118 (95% CI: 95.08–140.93) months, P=0.67], 
whereas it improved the median overall survival in patients 
with KRAS mutations [101 vs. 45 months (95% CI: 30.86–
59.14), P=0.02]. Similarly, time to pulmonary recurrence 
significantly improved in patients with KRAS mutations 
undergoing segmentectomy [50 (95% CI: 40.19–59.82) 
vs. 15 (95% CI: 6.59–23.4) months, P=0.01]. Notably, the 
resection margin recurrence rate was significantly higher for 
wedge resection than for segmentectomy in patients with 
KRAS mutations (4.8% vs. 54.2%, P=0.001), even though 
there was no significant difference in the surgical margin 
length between wedge resection and segmentectomy (17 vs. 
14 mm, P=0.19). They suggested that this result could be 
explained by the “seed and soil” theory, which states that 
the cancer cell (the seed) is able to live and grow only in an 
appropriate environment (the soil), provided by Stephan 
Paget (60). In general, it is widely believed that CRC cells 
reach the lung via the inferior vena cava directly from the 
rectal or portal veins and accumulate at the end of the 
peripheral pulmonary artery because of their size (61). 
However, according to the “seed and soil” theory, CRC cells 
with KRAS mutations induce caspase-independent death 
in endothelial cells of the lung vasculature and contribute 

to CRC cell extravasation into the lungs by increasing lung 
endothelial permeability (62). This may be one reason why 
KRAS-mutant CRC cells metastasize along the anatomic 
vascular structures of the lung and may explain the benefit 
of anatomical resection, including segmentectomy, in lung 
metastases from CRC with KRAS mutations. To date, 
several retrospective studies have revealed that KRAS 
mutations might be associated with a higher risk of lung 
recurrence, shorter recurrence-free survival, and shorter 
overall survival (63-65), whereas Nelson et al. reported that 
KRAS mutation was not associated with the risk of local 
recurrence (42). Therefore, the influence of KRAS mutation 
on the extent of lung metastasectomy remains controversial.

The clinical benefits of lung segmentectomy in the early 
stages of NSCLC are well established. However, because 
the biology of metastatic lung tumors differs from that 
of primary lung cancer, it is difficult to extrapolate the 
advantages of segmentectomy in primary lung cancer to 
segmentectomy in metastatic lung cancer. It is desirable 
to identify factors that are helpful in determining the 
appropriate surgical procedure.

Surgical strategy for lung metastases from CRC: 
the practice of segmentectomy planning

Segmentectomy planning and localization techniques for 
tumors

For tumors in deep locations and/or large tumors in which 
wedge resection does not provide adequate surgical margins, 
lung segmentectomy should be preferred over lobectomy, 
considering the risk of postoperative morbidity (55).  
However, segmentectomy is a technically challenging 
procedure because of the complexity of bronchovascular 
anatomy with individual anomalies (66,67). To overcome 
this problem, software devices have been developed 
which reconstruct three-dimensional (3D) images of 
the bronchovascular anatomy. The usefulness of 3D 
images for preoperative simulation and intraoperative 
navigation has been reported in recent decades, and 
3D images are becoming an essential tool for safe and 
accurate segmentectomy (68-70). Eguchi et al. reviewed 
the technical advances in segmentectomy for lung cancer 
and introduced the latest software for reconstructing 3D 
images with a focus on lung segmentectomy planning, 
named REVORAS (Ziosoft, Inc., Tokyo, Japan), which has 
been in use in clinical practice at our institution (71). The 
most obvious advantage of this software is the ability to 
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create segmentectomy plans based on dividing the bronchus 
or pulmonary artery or with specified margin distances. 
Moreover, the surgeon can intraoperatively ensure that 
the bronchus and pulmonary vessels are divided using 3D 
images called “key parts for segmentectomy” (71) (Figure 1). 
Nakao et al. demonstrated the high accuracy of this software 
by comparing 3D images with operative findings (72). 
According to their study, 3D images could be reconstructed 
in a median of 116 seconds, while the concordance rate 
with operative findings was over 90%. In general, a contrast 
agent is required to obtain precise 3D images. However, 
we reported the accuracy of 3D images based on non-
enhanced computed tomography (CT), revealing that with 
little effort and in a short time, accurate 3D images based 
on non-enhanced CT, comparable to 3D images based on 
contrast-enhanced CT, could be reconstructed (74th Annual 
Scientific Meeting of the Japanese Association for Thoracic 
Surgery, October 31–November 3, 2021). These advances 
in preoperative simulation technology enable surgeons to 
make segmentectomy planning easier and can help perform 
precise segmentectomy.

Intraoperative localization techniques for impalpable 
and deep-seated tumors are also important. This is because 
even if preoperative simulation is performed carefully, 
it is sometimes difficult to ensure that sufficient surgical 
margins have been obtained intraoperatively in cases 
of small impalpable tumors. Small tumors in deep sites 
can be identified using a bronchoscopic approach such 
as using microcoils (73), virtual-assisted lung mapping  
(VAL-MAP) (74), and contrast media (75). Although 
these bronchoscopic approaches cannot be monitored 
without fluoroscopy, radiofrequency identification (RFID) 
technology can identify the tumors to be resected without 
fluoroscopy and help ensure adequate surgical margins 
(76-78). RFID marking is a novel technique for tumor 
localization that has been approved for clinical use in Japan 
(SuReFInD, Hogy Medical Co., Ltd., Tokyo, Japan). RFID 
is a micro-tag with a nickel-titanium coil anchor (IC tag) 
as a marker, and it is placed in the bronchus within or close 
to the tumor through a bronchoscopic approach. After 
placement, a CT scan is obtained to confirm the existence 
of the RFID tag and to reconstruct 3D images to check the 
relationship between the tumor and the marker. During 
surgery, the surgeon can easily monitor the location of the 
marker using a detection device when dividing the lung 
parenchyma. After resection, the presence of an RFID 
marker in the resected specimen can be confirmed using an 
X-ray scan. Consequently, adequate surgical margins can be 

obtained for deep and impalpable tumors.

Strategy for lung metastasectomy at Shinshu University 
Hospital

Figure 2 shows a flowchart of the strategy for lung 
metastasectomy at Shinshu University Hospital. We 
usually hold multidisciplinary conferences four times to 
determine the indications. For lung metastasectomy, the 
patient criteria are principally based on the Clinical Practice 
Guideline of the Japan Society of Clinical Oncology (21)  
and the Japan Society for Cancer of the Colon and 
Rectum guidelines 2019 for the treatment of CRC (22). 
Simultaneously, we discuss which type of procedure 
is suitable in the given situation. In principle, surgical 
planning based on 3D CT is required for all patients. We 
reconstructed 3D CT-based resection planning using a 
novel software focused on segmentectomy, “REVORAS”. 
The size of the tumor and the possibility of STAS should be 
considered when determining the surgical margins based on 
previously mentioned studies (41,43,48). Wedge resection 
is preferred when the tumor is located adjacent to the 
visceral pleura with the expectation of obtaining a sufficient 
surgical margin, whereas anatomical resections such as 
segmentectomy and lobectomy should be considered when 
the tumor is in a deep site or it may be difficult to obtain 
adequate margins. As described before, segmentectomy 
is preferred over lobectomy in order to better preserve 
pulmonary function, reduce morbidity, and cater for the 
possibility of reoperation in the event of tumor recurrence 
at ipsilateral or contralateral sites.

We sometimes use tumor localizing methods such as 
“RFID marking”, which is useful when the surgeons are 
concerned about the adequacy of the surgical margins owing 
to the tumor being adjacent to the intersegmental plane. 
“Hook wire marking” (79) is useful when the tumors are 
small and impalpable in the peripheral site. RFID marking 
is suitable when an appropriate target bronchus adjacent 
to the tumor can be found. Due care must be exercised in 
each method, as RFID markers can be displaced, and hook 
wires can cause pneumothorax (38%) and air embolism  
(0.6%) (79). Recently, thoracic minimally invasive 
surgeries such as video-assisted thoracic surgery and robot-
assisted thoracic surgery (RATS) have been selected over 
thoracotomy, with growing evidence showing improved 
outcomes such as less postoperative pain, better quality of 
life, and reduced complications and non-cancer-related 
mortality (80-83). In particular, RATS can provide 3D high-
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A1 divided

Figure 1 Segmentectomy using “key parts for segmentectomy”: right S1 segmentectomy. (A) The simulation of segmentectomy. A surgeon 
can create a precise image using a one-crick operation. (B) The left images are 3D CT-based images, called “key parts for segmentectomy” 
reconstructed using REVORAS. Each key part corresponds to intraoperative images as follows: (Bi) V

1a, V1b, and Tr.sp; (Bii) A
1 and A3 after 

dividing V1a (the V1a stump is not shown in the intraoperative photo); and (Biii) B
1 and B3 after dividing A1. These key parts help the surgeon 

in identifying the location of the complex bronchovascular anatomy. These images were provided with the patient’s consent. Tr.sp, trunks 
superior; 3D, three-dimensional; CT, computed tomography.
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definition visualization of the operative field and improve 
the precision of manipulations with tremor filtration and 
instrument dexterity (84). We have already combined 
the above novel technologies to provide safe complex 
segmentectomy and tailored the appropriate treatment to 
individual patients.

Conclusions

We rev i ewed  pub l i shed  l a t e s t  in s igh t s  on  lung 
metastasectomy for CRC. Few studies have shown the 
efficacy of lung segmentectomy for metastasectomy. 
However, with growing evidence, the safety and advantages 
of segmentectomy have been revealed mostly in early-
stage NSCLC. Therefore, a well-planned, high-quality 
prospective study is urgently needed in the field of 
lung metastasectomy. Moreover, we focused on a novel 
segmentectomy technology. Segmentectomy has become 
easier and safer in the past decade with newly developed 
technologies, including RATS and precise 3D CT, and 

localization methods. Thoracic surgeons should be 
familiar with the latest technologies to provide appropriate 
treatments based upon a case to case evaluation.
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