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Medical imaging has many distinct applications beyond “just 
seeing through”, thanks to the many technological advances 
and innovations made since the discoveries of Pierre and 
Marie Curie.

In their case report, Lenzini et al. (1) have reported 
the important role of medical imaging and in particular 
three-dimensional (3D) reconstruction of CT images 
for the surgical management of a teratoma located in the 
pretracheal and retrocaval space and removed by a robotic 
approach. This editorial will briefly discuss the advantages 
of using 3D reconstructions in thoracic surgery, providing 
some references, but does not constitute an exhaustive 
review of the literature.

By analyzing the surgical evolutions of these last 
decades, one word, one qualifier, can be highlighted, “less”. 
Resecting less tissue, with the rise of segmentectomy (2,3) 
for example, and through a less “disabling” or “traumatic” 
approach thanks to the development of minimally 
invasive procedures (4). But, paradoxically, this “less” is 
permitted because there is “more”. More medical shared  
knowledges (5) and more advanced technologies and surgical 
tools and devices.

In addition, minimally invasive, or closed-chest, 
approaches have brought a “barrier” or a “boarder” between 
the operator’s hands and eyes and the patient, and his 

anatomy. During a conventional open approach, it is still 
sometimes heard “we’ll see when we get there”. Moreover, 
we have the possibility to manipulate, and to analyze 
progressively by seeing in 3D and from all directions by 
associating our eyes and our hands the anatomy and its 
variations. This allows us to better understand it.

In a minimally invasive approach, not all approaches 
allow us a “global vision”, the manipulation of tissues is 
also more limited and there is this interface, “barrier” or 
“boarder” between the patient, his tissues, our hands and 
our eyes. We have “less possibility to see while being there” 
and the preoperative preparation takes all its meaning.

But how to prepare effectively and to face anatomical 
variations? Following the example of the aeronautical 
world, which inspires the various fields of medical and 
surgical safety, we have seen and reeded the development 
of the notion of preoperative briefing. But this briefing 
depends on the available data. Thus, preoperative imaging 
plays a very important role to be aware of the most accurate 
knowledge of the individual patient anatomy regarding 
bronchovascular and mediastinal structures.

We have educated our brain to read flat images, but the 
representation, the visualization in 3D remains difficult 
to achieve from these flat images. Moreover, there are 
many anatomical variations in the lungs and mediastinum 
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concerning vascularization, bronchial and pulmonary 
segmentation... Thus, 3D reconstructions allow us to: 
identify the anatomical landmarks and the anatomical 
variations; to assess the oncological margins; to define the 
surgical planning, “to define the plan A”; seems to enhance 
the safety, the efficiency and preoperative events and short-
term outcomes of surgery; and also have educational values.

Many authors have reported the advantages, and the 
safety benefits of using 3D reconstructions in thoracic 
surgery for a lung resection or for a mediastinal resection 
and this can be summarized in a non-exhaustive way as 
follows:

(I) First, to have a better knowledge of the anatomical 
landmark and to identify the anatomical variation. 
Watanabe et al. 20 years ago have reported their 
experience of 3D reconstructions of pulmonary 
vessels with an angiography CT scan compared 
to a conventional pulmonary angiography (6). 
For 10 years 3D reconstructions technology 
progressively spreads in routine (7,8) for guided 
lung segmentectomies for example. Moreover, 3D 
reconstructions increase the spatial representation 
knowledge of the different anatomical structures, 
and enhance the safety of the procedure (9-12) .

(II) Then those 3D reconstructions allow us to 
define the resectability of the lesion and for 
lung segmentectomy to define the oncological 
margins, so the oncological effectiveness of the 
segmentectomy and to define the intersegmental 
plane (7,8,12-14).

(III) With 3D reconstructions, the surgical procedure 
can be planned before the surgery. Anatomical 
landmarks are known, anatomical variations are 
highlighted and surgical margins are anticipated. 
Then the resections steps can be defined, this is the 
“plan A” the surgical scenario (7,15-17). When the 
“plan B” is the scenario when a complication occurs. 
3D reconstructions are one of the devices that we 
used for multimodal segmentectomy (18-20).

(IV) Moreover, when you have this “plan A” guided 
by the most effective knowledge of the specific 
anatomical landmark of the patient, the surgery was 
reported as most efficient, in a shorter operative time 
(21-24), with a better lymph node dissection (23,25) 
and a lower conversion rate (24,25). Nevertheless, 
the good short-term outcomes already described 
after a minimally invasive thoracic approach are not 
yet significantly improved (11,21-25).

(V) One of the hearts of our specialty is to share and 
educate our youngest residents and fellows and 
3D reconstructions plays an important role, by 
providing many advantages. First, providing a 3D 
approach of the specific anatomical landmark of 
the patient, to discuss the oncological margins 
for infa-lobar resections, so to discuss oncological 
issues, then to identify the planning, the scenario 
of the resection and discuss what complication can 
occurred at each step for example. Moreover, 3D 
reconstructions can be integrated in simulation-
based training programs (17).

Let us always have in mind to bring the best, to 
our patients, the best quality of care, by adopting the 
technique adapted to their pathology and recognized by 
the medical and surgical community. As briefly reported, 
3D reconstructions play an important in our specialty, for 
thoracic cancer surgery. Providing the best knowledge of 
the specific anatomical landmarks, it allows us to define 
the best surgical approach, to perform the best surgical 
resection with a better lymph node assessment and better 
oncological margins respecting oncological guidelines, in 
a safer way. Moreover, this device has many educational 
values to finally improve the health of everyone.
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