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Tailor-made virtual lung: prevailing clinical application
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Computed tomography (CT) can provide detailed two-
dimensional images of the bronchial branching pattern 
and pulmonary vessels; however, it is sometimes diffi cult 
to grasp the three-dimensional (3D) images. CT scan 
technology has advanced from conventional and spiral 
CT to multidetector (MD) CT, and we can now obtain 
3D images of pulmonary structures with little effort. 
Physicians can use 3D-MDCT images to view more 
detailed regional anatomy of individual patients. For the 
bronchi and pulmonary vessels, for instance, 3D-MDCT 
can show the length or diameter of the branches, and the 
angles and the distance between the branches. Such 
information can aid physicians in better understanding 
a lesion and performing various medical interventions.

Okuda et al. measured the right main bronchial diam-
eters using chest MDCT to select the appropriate right-
sided double-lumen endotracheal tube (DLT). Although 
there are many variations of tracheobronchial trees, 3D-
MDCT can show the inner shape of the right main 
bronchi in detail. This study is important and interesting 

because it presents basic data of the right main bronchi 
of living patients for the purpose of safe one-lung venti-
lation using right-sided DLT.

An appreciation of the anatomical advantage of the 
longer left main bronchus has directed anesthetists to 
prefer left-sided DLT, if possible, for lung separation. In 
addition, they also prefer a bronchial blocker tube, espe-
cially for patients with airway abnormalities or when the 
surgeon requests no tube on the left side.1,2 There are 
reports in which the DLT was chosen by measuring the 
size of the left main bronchi using MDCT.3 On the other 
hand, there are few reports that have investigated the 
right main bronchi using right-sided DLT because its 
application is relatively rare.

The size and shape of tracheobronchial trees detected 
as images using 3D-MDCT can change owing to many 
factors, including airway pressure, pressure of a pleural 
cavity, and compression of surrounding organs. Fur-
thermore, the cross section of the right main bronchi is 
not round. Therefore, it may be necessary to measure at 
least the mediolateral and anteroposterior bronchial 
diameters on the proximal and distal sides to know the 
true shape of the right main bronchi. Okuda et al., 
however, measured only proximal mediolateral diame-
ters and the length of the right main bronchi. Further-
more, no data were presented on the use of right-sided 
DLT in the patients. Thus, it could not be determined 
whether they were able to apply correctly the results of 
the 3D-MDCT measurements.

Okuda et al. reported that as many as one-third of the 
patients (34/100 patients) had problems that required 
attention during right-sided bronchial tube insertion, 
and 31 of the 34 problematic patients had bronchi 
<10 mm diameter in the right main bronchi. Their 
Fig. 6, however, shows no patients with a diameter 
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<10 mm. They also reported that 11 of the 34 patients 
who had problems had bronchi <5 mm in length. In the 
abstract, however, they concluded that patients with 
bronchial lengths <10 mm were problematic. The critical 
size could not be evaluated from the data presented in 
this article.

MDCT enables detailed, individual images of the 
chest anatomy of patients displaying the tracheobron-
chial tree, pulmonary vessels, and coronary arteries. One 
of the important merits of 3D-MDCT is that it shortens 
the reading time of the images and decreases the chance 
of missing variations in anatomy.

Virtual bronchoscopy produces images of the tra-
cheobronchial tree, and the endobronchial views simu-
late the fi ndings of conventional bronchoscopy.4 For 
living donor lung transplantation, 3D-MDCT angiogra-
phy has been used to show the lung anatomy of the 
proposed donors to select a donor lung.5 For lung cancer 
surgery, especially video-assisted thoracic surgery, pre-
operative 3D-MDCT angiography has been used to 
visualize the pulmonary arteries, which are important 
factors in lung resection.6–8 Variations of the pulmonary 
veins in the left atrium have been thoroughly described 
using 3D-CT for treating patients with atrial fi brilla-
tion.9 In that study, 71% of the patients had two ostia 
on the right side, 28% had three to fi ve ostia, 86% had 
two ostia on the left side, and the remainder (14%) had 
a single ostium.

At Jikei University Kashiwa Hospital, patients who 
are candidates for general thoracic surgeries are rou-

tinely examined by 64-row 3D-MDCT angiography and 
virtual bronchography with iodinated contrast medium.7,8 
Radiology technicians obtain images of the bilateral 
lung, pulmonary vessels, tracheobronchial trees, and 
abnormal lesions (Fig. 1). A “tailor-made virtual lung,” 
constructed with these 3D images (Fig. 2), contribute to 
preoperative evaluation.
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Fig. 1 Tracheobronchial tree using multidetector computed 
tomography (MDCT)

Fig. 2 “Tailor-made virtual lung.” Tracheobronchial tree and pul-
monary vessels are shown
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