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(57) ABSTRACT 

An introducer device is for use in Nuss procedure to guide a 
steel bar in retrieving an insertion route which passes through 
and between a patient’s sternum and heart. The introducer 
device includes an elongated introducer body and an ultra 
sonic probe. The introducer body extends in a lengthwise 
direction to terminate at a leading tip end for coupling the 
concave steel bar to retrieve the insertion route, and a grip end 
opposite to the leading tip, and has a curve segment con?g 
ured to establish the insertion route when the leading tip end 
is led to pass through and between the sternum and the heart. 
The curve segment has a concave sternum-side surface and a 
convex heart-side surface. The ultrasonic probe is coupled to 
the leading tip end to transmit ultrasonic waves towards the 
heart and to receive re?ected ultrasonic waves traveling from 
the heart when passing through and between the sternum and 
the heart. 
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INTRODUCER DEVICE FOR USE IN NUSS 
PROCEDURE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority of TaiWanese Appli 
cation No. 099105153, ?led on Feb. 23, 2010. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The invention relates to an introducer device, more 
particularly to an introducer device foruse in Nuss procedure. 
[0004] 2. Description of the Related Art 
[0005] Pectus excavatum, also knoWn as funnel chest, is a 
congenital deformity in the chest, and is the result of abnor 
mal growth of sternum and ribs. This deformity causes a 
sunken appearance in the anterior Wall of the chest, i.e., the 
distance betWeen the sternum and the spine is reduced as 
compared to a normal chest. Depending on the severity, pec 
tus excavatum may be an appearance problem, or may impair 
cardiac and respiratory functions. 
[0006] One of the most common Ways for treating pectus 
excavatum is called Nuss procedure, Which involves putting a 
steel bar 100 With a predetermined curvature (also referred to 
as a Nuss bar) into the patient’s chest 200 betWeen the heart 
202/ lungs (not shoWn) and the sternum 201/ribs (not shoWn) 
for pushing outWard the patient’s sternum 201. 
[0007] As shoWn in FIG. 1, in order to put the steel bar 100 
into the patient’s chest 200, a curved introducer 101 is ?rst 
inserted into the patent’s chest 200 via a ?rst incision 203 
made beloW the right armpit for continuing on squeezing 
through and betWeen the sternum 201 and the heart 202. 
Subsequent to establishment of an insertion route betWeen the 
sternum 201 and the heart 202, a leading tip end 104 of the 
introducer 101 is led to exit a second incision 204 made beloW 
the left armpit and out of the patient’s chest 200. Thereafter, 
the steel bar 100 is coupled to the leading tip end 104 of the 
introducer 101 and retrieves the insertion route that the intro 
ducer 101 has just passed in order to be guided through and 
betWeen the sternum 201 and the heart 202. Lastly, after the 
introducer 201 has completely exited the patient’s chest 200 
and is uncoupled from the steel bar 100 (as shoWn in FIG. 2), 
the steel bar 100 is ?ipped to a convex position so as to push 
outWard the sternum 201 (as shoWn in FIG. 3) to correct the 
deformity. 
[0008] Although the Nuss procedure is minimally invasive, 
since the sternum 201 is normally very close to, or even rests 
tightly against the heart 202 of a patient With pectus excava 
tum, there still lies the risk of abrading or puncturing the heart 
202 and lungs (not shoWn) of the patient. Therefore, to assist 
insertion of the introducer 101 into the patient’s chest 200 and 
to minimize the risks of damaging the heart 202 and the lungs, 
a thoracoscope 103 is often inserted into the patient’s chest 
200 through another incision 205 made at the right lateral side 
of the patient’s chest 200. HoWever, due to the limited space 
betWeen the sternum 201 and the heart 202, the thoracoscope 
103 cannot be positioned further but to trail behind the lead 
ing tip end 104 in the right side of the thoracic cavity 200. 
Therefore, once the leading tip end 104 of the introducer 101 
is led to pass betWeen the sternum 201 and the heart 202, the 
thoracoscope 103 can no longer provide an effective instant 
visualiZation to a surgeon for keeping eye on the leading tip 
end 104 unless the thoracoscope 103 is otherWise displaced 
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into the left side of the thoracic cavity 200. In addition, since 
radiography and computeriZed tomography (CT) scan cannot 
be performed during surgery, the surgeon’s clinical experi 
ence is heavily relied upon under such circumstance, and it 
might be time-consuming even for an experienced surgeon. 
Moreover, there is still the possibility of making a Wrong 
judgment When no other technological assistance can be pro 
vided to the surgeon. This greatly increases a patient’s risks 
during surgery, and lengthens operation time. 

SUMMARY OF THE INVENTION 

[0009] Therefore, the object of the present invention is to 
provide an introducer device capable of facilitating diagnos 
tic judgment during Nuss procedure. 
[001 0] According to the present invention, there is provided 
an introducer device for use in Nuss procedure to guide a 
concave steel bar in retrieving an insertion route Which passes 
through and betWeen the stemum/ribs and the heart/ lungs of 
a patient, and Which is curved aWay from the sternum/ribs. 
The concave steel bar has a curved middle portion Which is 
con?gured to ?t in the insertion route, and Which has a for 
Ward-facing surface and a rearWard-facing surface that are 
concave and convex respectively. 

[0011] The introducer device includes an elongated intro 
ducer body and an ultrasonic probe. The elongated introducer 
body extends in a lengthWise direction to terminate at a lead 
ing tip end that is adapted to be coupled to the concave steel 
bar for retrieving the insertion route, and a grip end that is 
opposite to the leading tip, and has a curve segment disposed 
proximate to the leading tip end, and con?gured to establish 
the insertion route When the leading tip end is led to pass 
through and betWeen the stemum/ribs and the heart/lungs 
subsequent to being introduced through a ?rst incision made 
at a lateral side of the patient’s chest. The curve segment has 
a stemum-side surface and a heart-side surface that are con 

cave and convex respectively. The ultrasonic probe is coupled 
to be moved With the leading tip end so as to transmit ultra 
sonic Waves toWards the heart/lungs of the patient and to 
receive re?ected ultrasonic Waves traveling from the hear‘t/ 
lungs When passing through and betWeen the stemum/ribs 
and the heart/ lungs. 
[0012] The advantages and effects of the present invention 
lie in that through the provision of the ultrasonic probe, the 
introducer device of the present invention facilitate the sur 
geon to move the introducer body forWard so as to pass 
through and betWeen the heart and the sternum, thereby 
reducing the risks of abrading and puncturing the heart. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Other features and advantages of the present inven 
tion Will become apparent in the folloWing detailed descrip 
tion of the preferred embodiments With reference to the 
accompanying draWings, in Which: 
[0014] FIG. 1 is a schematic sectional vieW of a patient’s 
chest, illustrating insertion of a conventional introducer into 
the patient’s chest during Nuss procedure; 
[0015] FIG. 2 is a schematic vieW similar to FIG. 1, illus 
trating a steel bar extending through the patient’s chest; 
[0016] FIG. 3 is a schematic vieW similar to FIG. 2, illus 
trating the steel bar ?ipped to push outWard a sternum in the 
patient’s chest; 
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[0017] FIG. 4 is a perspective vieW of the preferred embodi 
ment of an introducer device according to the present inven 
tion; 
[0018] FIG. 5 is a schematic vieW of a patient’s chest, 
illustrating the introducer device passing through and 
betWeen heart and sternum in the patient’s chest during Nuss 
procedure; 
[0019] FIG. 6 is a schematic vieW similar to FIG. 5, illus 
trating coupling of a concave steel bar With the introducer 
device for retrieving an insertion route established by the 
introducer device; and 
[0020] FIG. 7 is a schematic front vieW of the patient’s 
chest, illustrating the introducer device extending through the 
patient’s chest before guiding the concave steel bar to retrieve 
the insertion route. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] It should be noted herein that the relative propor 
tions and dimensions of the elements shoWn in the draWings 
are for illustrative purposes only, and should not be conceived 
to limit the scope of the present invention. 
[0022] With reference to FIG. 4, the preferred embodiment 
of an introducer device 3 is for use in Nuss procedure to guide 
a concave steel bar 4 (shoWn in FIG. 6) in retrieving an 
insertion route Which passes through and betWeen the ster 
num 903/ribs (not shoWn) and the heart 904/lungs (not 
shown) of a patient 900, and Which is curved aWay from the 
sternum 903/ribs. The concave steel bar 4 has a curved middle 
portion Which is con?gured to ?t in the insertion route, and 
Which has a forWard-facing surface 41 and a rearWard-facing 
surface 42 that are concave and convex respectively. The 
introducer device 3 includes an elongated introducer body 31 
and an ultrasonic probe 32. 
[0023] The elongated introducer body 31 extends in a 
lengthWise direction to terminate at a leading tip end 311 that 
is adapted to be coupled to the concave steel bar 4 for retriev 
ing the insertion route, and a grip end 312 that is opposite to 
the leading tip 311. With further reference to FIG. 5, the 
elongated introducer body 31 has a curve segment 313 dis 
posed proximate to the leading tip end 311, and con?gured to 
establish the insertion route When the leading tip end 311 is 
led to pass through and betWeen the sternum 903/ribs and the 
heart 904/lungs subsequent to being introduced through a ?rst 
incision 905 made at the right lateral side of the patient’s chest 
902. The curve segment 313 has a stemum-side surface 314 
and a heart-side surface 315 that are concave and convex, 
respectively. 
[0024] In this embodiment, the leading tip end 311 of the 
elongated introducer body 31 is formed With a through hole 
316 that is adapted to be attached to a string 5 connecting the 
concave steel bar 4 after the leading tip end 311 is led to exit 
a second incision 906 made at the left lateral side of the 
patient’s chest 902 so as to enable the concave steel bar 4 to 
pass through and betWeen the heart 904/ lungs and the ster 
num 903/ribs as the elongated introducer body 31 retrieves 
the insertion route. 

[0025] The ultrasonic probe 32 is coupled to be moved With 
the leading tip end 311 so as to transmit ultrasonic Waves 
toWards the heart 904/ lungs of the patient 900 and to receive 
re?ected ultrasonic Waves traveling from the heart 904/lungs 
When passing through and betWeen the sternum 903/ribs and 
the heart 904/ lungs. 
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[0026] In this embodiment, the ultrasonic probe 32 has a 
probe surface 321 Which is oriented to face the heart 904/ 
lungs, and Which extends in the lengthWise direction from the 
heart-side surface 315 of the curve segment 313. 

[0027] The ultrasonic probe 32 is adapted to be connected 
to an ultrasonic imaging device (not shoWn) so as to generate 
an ultrasonic image in connection With the ultrasonic Waves 
received as a result of the traveling of the re?ected ultrasonic 
Waves from the heart 904/lungs of the patient 902. 
[0028] With reference to FIGS. 5, 6 and 7, during Nuss 
procedure, the leading tip end 311 of the elongated introducer 
body 31 is ?rst introduced into the patient’s chest 902 through 
the ?rst incision 905 made at the right lateral side of the 
patient’s chest 902. Then the ultrasonic probe 32 is activated 
so as to transmit and receive the ultrasonic Waves. Prior to 

contacting any tissue or organs, the ultrasonic image gener 
ated by the ultrasonic imaging device that is connected to the 
ultrasonic probe 32 Would be all black. Therefore, the aid of 
a thoracoscope 700 is still needed. The thoracoscope 700 is 
inserted into the patient’s chest 902 through another incision 
907 made at the right lateral side of the patient’s chest 905, 
and facilitates the surgeon to move the leading tip end 311 of 
the elongated introducer body 31 forWard until the leading tip 
end 311 is about to pass betWeen the sternum 903 and the 
heart 904.At this time, the thoracoscope 700 can no longer be 
used to vieW the leading tip end 311 since the heart 904 blocks 
the vieW. 

[0029] Once the probe surface 321 of the ultrasonic probe 
32 contacts the heart 904/lungs or blood vessels and other 
tissues (not shoWn) on or close to the heart 904, the ultrasonic 
Waves transmitted by the probe surface 321 are re?ected by 
the heart 904/lungs, the blood vessels or the other tissues, and 
are received by the probe surface 321 for the ultrasonic imag 
ing device to generate an ultrasonic image corresponding to 
the heart 904, the blood vessels or the other tissues. The 
surgeon can refer to the ultrasonic image thus generated to 
determine Whether the leading tip end 311 Will cause dam 
ages to the heart 904/lungs, or Whether there are blood vessels 
or other tissues in the moving direction of the leading tip end 
311, and to make proper adjustments in the moving direction 
of the leading tip end 311. As such, the insertion route may be 
established to avoid the risks of abrading or puncturing the 
heart 904 and causing damages to other important blood 
vessels and tissues. Consequently, risks during Nuss proce 
dure are greatly reduced. 
[0030] When the leading tip end 311 of the elongated intro 
ducer body 31 is led to exit the second incision 906 made at 
the left lateral side of the patient’s chest 902, the concave steel 
bar 4 is coupled to the leading tip end 311 by attaching the 
string 5 that is connected to the concave steel bar 4 to the 
through hole 316 formed in the leading tip end 311. Subse 
quently, as the elongated introducer body 31 retrieves the 
insertion route, the concave steel bar 4 comes next to folloW 
the insertion route passing through and betWeen the heart 
904/lungs and the sternum 903/ribs Without causing any dam 
ages. Lastly, When the leading tip end 31 1 is led to exit the ?rst 
incision 905 in the patient’s chest 902 such that the elongated 
introducer body 31 is completely outside of the patient’s chest 
902, While the concave steel bar 4 is properly disposed inside 
the patient’s chest 902, the string 5 is uncoupled from the 
leading tip end 311 and the concave steel bar 4. Next, the 
concave steel bar 4 is ?ipped by 180 degrees such that the 
forWard-facing surface 41 of the curved middle portion of the 
concave steel bar 4 faces the heart 904/lungs and the rear 
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Ward-facing surface 42 of the curved middle portion faces the 
sternum 903/ribs so as to push outward the sternum 903 (as 
shown in FIG. 3) to correct the deformity. 
[0031] In summary, through the provision of the ultrasonic 
probe 32 at the leading tip end 311 of the elongated introducer 
body 31, the introducer device 3 of the present invention helps 
the surgeon in determining the route to pass the elongated 
introducer body 31 inside the patient’s chest 902, especially 
through and betWeen the heart 904 and the sternum 903, in 
order to establish the insertion route. This Way, the risks of 
abrading and puncturing the heart 904/lungs, blood vessels, 
or other important organs and tissues in the patient’s chest 902 
is signi?cantly reduced as compared to solely depending on 
the surgeon’s clinical experience. Therefore, When the con 
cave steel bar 4 is subsequently coupled to the introducer 
device 3 for retrieving the insertion route as the introducer 
device 3 is led to retrieve the same, the concave steel bar 4 is 
ensured to pass through the patient’s chest 902 Without dam 
aging the heart 904, blood vessels, or other important organs 
and tissues in the patient’s chest 902. 
[0032] While the present invention has been described in 
connection With What are considered the most practical and 
preferred embodiments, it is understood that this invention is 
not limited to the disclosed embodiments but is intended to 
cover various arrangements included Within the spirit and 
scope of the broadest interpretation so as to encompass all 
such modi?cations and equivalent arrangements. 
What is claimed is: 
1. An introducer device for use in Nuss procedure to guide 

a concave steel bar in retrieving an insertion route Which 
passes through and betWeen the sternum/ribs and the heart/ 
lungs of a patient, and Which is curved aWay from the ster 
num/ribs, the concave steel bar having a curved middle por 
tion Which is con?gured to ?t in the insertion route, and Which 
has a forWard-facing surface and a rearWard-facing surface 
that are concave and convex respectively, said introducer 
device comprising: 

an elongated introducer body Which extends in a length 
Wise direction to terminate at a leading tip end that is 
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adapted to be coupled to the concave steel bar for retriev 
ing the insertion route, and a grip end that is opposite to 
said leading tip, and Which has a curve segment disposed 
proximate to said leading tip end, and con?gured to 
establish the insertion route When said leading tip end is 
led to pass through and betWeen the sternum/ ribs and the 
heart/lungs subsequent to being introduced through a 
?rst incision made at a lateral side of the patient’s chest, 
said curve segment having a stemum-side surface and a 
heart-side surface that are concave and convex respec 
tively; and 

an ultrasonic probe coupled to be moved With said leading 
tip end so as to transmit ultrasonic Waves toWards the 
heart/lungs of the patient and to receive re?ected ultra 
sonic Waves traveling from the heart/ lungs When passing 
through and betWeen the sternum/ ribs and the heart/ 
lungs. 

2. The introducer device as claimed in claim 1, Wherein 
said ultrasonic probe has a probe surface Which is oriented to 
face the heart/lungs, and Which extends in the lengthWise 
direction from said heart-side surface of said curve segment. 

3. The introducer device as claimed in claim 1, Wherein 
said leading tip end of said elongated introducer body is 
formed With a through hole that is adapted to be attached to a 
string connecting the concave steel bar after said leading tip 
end is led to exit a second incision made at the other lateral 
side of the patient’s chest so as to enable the concave steel bar 
to pass through and betWeen the heart/ lungs and the sternum/ 
ribs as said elongated introducer body retrieves the insertion 
route. 

4. The introducer device as claimed in claim 1, Wherein 
said ultrasonic probe is adapted to be connected to an ultra 
sonic imaging device so as to generate an ultrasonic image in 
connection With the ultrasonic Waves received as a result of 
the traveling of the re?ected ultrasonic Waves from the heart/ 
lungs of the patient. 


