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Ozet

Dayan MO, Besoluk K. Yeni Zelanda tavsanlarinda solunum
sisteminin bilgisayarl tomografi goriintiilerinin ti¢ boyutlu
hale getirilmesi. Eurasian ] Vet Sci, 2011, 27, 3, 145-148

Amag: Calismanin amact solunum sistemi organlarinin bil-
gisayarli tomografi goriintiilerinden li¢ boyutlu goériintii ve
biyometrik degerler elde edilmesini saglamaktir.

Gere¢ ve Yontem: Arastirmada 6 adet Yeni Zelanda tavsa-
n1 kullanildi. Tavsanlarin ytliziikoyun pozisyonda iken genel
anestezi altinda bilgisayarli tomografi goriintiileri alindi.
Bilgisayarli tomografiden elde edilen axial gorintiiler DI-
COM formatinda kaydedildi. MIMICS® 12.1 bilgisayar prog-
ram1 kullanilarak ti¢ boyutlu rekonstriiksiyon islemi ger-
ceklestirildi. Solunum sistemi organlarinin hacim ve ytizey
alani program yardimiyla otomatik olarak hesaplandi.

Bulgular: Solunum sistemi organlarinin ytizey alani ve hac-
mi sirasiyla 22447 mm? ve 68028 mm? olarak tespit edildi.

Oneri: Bu calismada kullanilan teknolojiden elde dilen so-
nuglar anatomi biliminde yeni arastirmalar ve yaklasimlara
kaynak olabilir.

Abstract

Dayan MO, Besoluk K. Three-dimensional reconstruction
from computed tomography images of respiratory system
in New Zealand rabbits. Eurasian ] Vet Sci, 2011, 27, 3,
145-148

Aim: The aim of this study was to produce three-dimen-
sional reconstructions of organs of the respiratory system
obtained from computed tomography images, and also to
determine the biometric parameters of the organs studied.

Materials and Methods: A total of 6 New Zealand white
rabbits were used. Computed tomographic imaging was
performed under general anaesthesia with the rabbits in
the prone position. Axial images obtained from computed
tomography were stored in DICOM format. Three-dimen-
sional reconstructions were produced using MIMICS® 12.1
computer software. The volume and surface area of the or-
gans of the respiratory system were calculated automati-
cally by the software.

Results: The surface area and the volume of the respiratory
system were 22447 mm? and 68028 mm?, respectively.

Conclusion: The results obtained using the technology ap-
plied in this study may be a key to future investigations and
to a new approach to anatomical science.
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» Introduction

Medical imaging is the most significant foundation of
anatomical and clinical research (Patias 2002). In the
recent years, many new imaging techniques such as
computed tomography (CT), magnetic resonance and
single photon emission computed tomography have
been developed (Lewis et al 2002). CT is the most
preferred method for imaging of the lung because of
its resolution and speed (Simon 2000). These imag-
ing techniques can be used successfully in veterinary
field, specifically imaging of small animals (Lewis et al
2002). CT can produce excellent diagnostic images of
organs when compared to other imaging techniques
(Schwarz and Tidwell 1999).

Three dimensional (3D) measurement techniques
are approved to be used in human health and veteri-
nary science including anatomy, orthopaedics, den-
tistry, surgery, pulmonary atelectasis, primary lung
tumours etc. These techniques are also applicable in
diagnosis of cancer and pregnancy (Elad and Einav
1990, Cipone et al 2003, Eslaminejad et al 2006, Kara-
bork 2009). 3D software programs are used in human
medicine such as otolaryngology (Chen et al 2009),
orthopaedic surgery (Mahaisavariya et al 2002) and
bioengineering (Gittard et al 2009). Especially in the
orthopaedic surgery, 3D programs can be used for the
design of proper size of prostheses (Mahaisavariya et
al 2002). One of the programs that used for this pur-
pose is the MIMICS® 12.1 which is also successfully
used in veterinary medicine for the past few years
(Kimura et al 2005, Guan et al 2006, Henry et al 2007,
Gittard et al 2009, Lu et al 2009).

Figure 1. Nasal cavity and lung, left view.
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Many rabbit breeds are used as pet, laboratory ani-
mal or in the textile industry. Diseases of rabbits
show a significant challenge for veterinary practi-
cians since many disorders are diagnose at very late
stage. Amongst these diseases, lung infections may be
missed during clinical examination. Moreover rabbits
are used as important model for studying pathogen-
esis of C. pneumoniae infection (Fong et al 1997, Me-
redith and Crossley 2002, Altan and Goksahin 2011).

The aim of this study was to exhibit 3D reconstruc-
tions of respiratory system organs obtained from CT
images, and also to show biometric parameters of the
related organs.

» Materials and Methods

A total of 6 adult New Zealand white rabbits (8-10
months, 2100-2400 g, 3 males, 3 females obtained
from Cukurova University, TIPDAM, Adana, Turkey)
were used. The study protocol was approved by The
Ethics Committee of the Veterinary Faculty. Animals
were anaesthetized with combination of xylazine (5
mg/kg, IM, Rompun® inj, Bayer Veteriner Ilac San.,
Istanbul, Turkey) and ketamine (40 mg/kg, IM, Keta-
sol® inj, Interhas Veteriner Ilaclari, Ankara, Turkey),
then imaged with multislice CT (Somatom Sensation,
Siemens Medical Solutions, Forchheim, Germany).
Axial images obtained from CT were stored at DICOM
formats. 3D reconstructions were achieved by MIM-
ICS® 12.1 (The Materialise Group, Leuven, Belgium)
computer software. Volume and surface area of respi-
ratory system were calculated by automatically with
computer software.

Figure 2. Respiratory system, ventral view.
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Figure 3. Respiratory system,
ventral view.

Figure 4. Respiratory system,
dorsal view.

Volumes and surface areas of respiratory system are
expressed as mean + SEM.

» Results

3D imagining of respiratory system was shown
in Figures (1-6). Volume, surface area and por-
tion of volume/area were found 68028+6313 mm?,
2244741073 mm? and 2.99+0.14, respectively.

» Discussion

The most morphometric studies have been conducted
in rodents. Radiological techniques used on rabbits
can diagnose many conditions, such as dental dis-
eases, fractures, pregnancy, tumors and pneumonia
(Merkus et al 1996, Huerkamp 2003, Durgut and Yar-
san 2007).

Some images gained from CT can be transferred from
2D to 3D (Gittard et al 2009, Lu et al 2009). The 3D
images may be valuable criteria for clinical treatment
(Elad and Einav 1990, Mitchell 1995). In the current
study, the MIMICS® 12.1 is used to obtain 3D imaging.
This program was used for reconstruction of (Guan
et al 2006), vertebra lumbalis (Lu et al 2009), os
scaphoideum and os lunatum (Gittard et al 2009), and
the stomach (Henry et al 2007). Although MIMICS®
12.1 is used in human medicine (Gittard et al 2009),
our study is the first research in veterinary area ac-
cording to recent literature. 3D reconstructed lung
model obtained from CT images can create realistic
organ (Henry et al 2007). 3D imagining of respiratory
system was shown in Figures. Volume, surface area
and portion of volume/area were found 68028+6313
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Figure 5. Respiratory system,
right-lateral view.

Figure 6. Respiratory system,
left-lateral view.

mm?, 22447+1073 mm? and 2.99+0.14, respectively.
There have been very limited studies in the literature.
In one study, lung volume (except the trachea and si-
nuses) was reported as 24900 mm3 in human infants
(Thome et al 1998).

» Conclusions

In conclusion, 3D reconstruction of CT images can
serves as the biggest advantages in the veterinary
medicine. This technique can provide correct meas-
urements of organs and may lead to 3D anatomical
databases with tissue specific color. Hence these data
can be used anatomical reconstructions in anatomy
education and surgery science.
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