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Abstract 
 
Objectives- to provide a reference anatomy of the bronchial tree of the Jebeer Gazelle by using 
computed tomographic modality. 
Design- Experimental study. 
Animals- Three female Jebeer Gazelle 
Procedures- Spiral CT images were taken from the thoracic region perpendicular to long axis of 
the body. CT windows were adjusted as necessary to have optimized images of pulmonary 
organ. The images were studied serially and compared anatomically with two dissected goat and 
sheep. 
Results- Trachea, lobar and some segmental bronchi were identified and labeled according to 
thoracic vertebrae as landmarks 
Conclusions and clinical relevance- The results of this study can help better understanding of 
the lung and bronchial tree in a live animal.  
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Introduction 
 
Jebeer Gazelle (Gazella bennettii) is one of the species of the genus Gazella that lives in south 
east provinces of Iran and is in danger of extinction.1 Knowledge of its anatomy is important in 
breeding, caring and treatment of its diseases. Moreover development of fine paraclinical 
methods in order to have better diagnosis in diseased cases can be one of the most important 
priorities for health care and survival of individuals. 
Computed Tomography (CT) is an imaging modality which allows radiologists and surgeons to 
explore the contents of body regions in live animal and makes it possible to have accurate 
dimensions and relationship of organs in a plating image.2-6 In order to have a fine interpretation 
of diseased cases, knowledge of normal CT anatomy of examined region is essential.2,7 Although 
the anatomy of the respiratory system of domestic ruminants has well documented8-9, we could 
not find any detailed information about the anatomy of the Jebeer. So we designed a study to 
provide a reference anatomy of the Jebeer using computed tomographic modality. This study has 
focused on lung and bronchial tree. 
 
Materials and Methods 
 
Three female adult healthy Jebeer were used in this study. Each animal was given subcutaneous 
Atropine (0/04 mg/kg) and after 5 minute was anesthetized by intravenous injection of mixed 
Ketamine [Ketamin HCL 50 mg/ml, Trittuau, Germany]  (5 mg/kg) and Xylazine [Rompun, 2%, 
Bayer, AG, Leverkusen] (0.5 mg/kg). For the maintenance of the anesthesia, the cocktail was 
injected at half dosage and the same route. 
Each animal was restrained in the sternal recumbency in a symmetrical position relative to the 
plane of image acquisition. X- ray radiation was adjusted by an angle of 90 degrees to the long 
axis of the vertebrae and tomograms were acquired at a thickness of 1 mm using a general 
diagnostic CT system (Toshiba Xvision EX). The acquisition parameters were as follows: 
kVp120, mA 110 and scan-time of 1-S. Different two CT Windows (WW and WL: 690 and -425; 
1050 and -270) were used to obtain the optimal image for showing lungs and bronchial tree. 
According to assumptive similarities of Jebeer and domestic ruminants, one sheep and a goat 
were euthanized and dissected in order to identify the observed structures of the CT images. The 
thoracic vertebrae were used as landmarks to describe the location and extension of the 
structures.  
  
Results 
 
In fig.s 1 to 8, CT images are viewed from cranial to caudal. Transverse images have been 
presented how the left and dorsal aspects of the animal are in the left and dorsal sides of the 
viewer respectively. Two different CT windows were used to have the optimal visualization of 
both minor and major respiratory passages. In these images, the major branches of bronchial tree 
have been identified and labeled. 
Trachea entered the thoracic cavity medial to the right first rib and on the right side of the 
esophagus (Fig. 1). It was then separated from the right thoracic wall by right apical lobe (Fig. 2). 
In the cranial half of cranial mediastinum, it was seen in the dorsal half of thoracic cavity (Fig. 1) 
but according to increase of vertical diameter of this cavity, it gradually displaced to the dorsal 
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third of this space (Fig. 3). During its course it detached tracheal bronchus to the right apical lobe 
at T4 (Fig. 3). The latter was bifurcated at T5 into two bronchi which distributed into two parts of 
cranial lobe (Fig. 4). Trachea coursed caudally and bifurcated dorsal to the heart base into right 
and left main bronchi at T7 (Fig. 5). 
 

 
 

Figure 1. 1-T1, 2-1st rib, 3-esophagus, 4-trachea, 5-sternum. 

 
 
Figure 2. 1-T3, 2-2nd rib, 3-cranial part of left apical lobe, 4-
esophagus, 5-trachea, 6- cranial part of right apical lobe, 7-
sternum. 

 

 
 
Figure 3. 1-left apical lobe, 2-trachea, 3-tracheal bronchus, 4-
right apical lobe. 
 
 

 
 

Figure 4. 1-T5, 2-left apical lobe, 3-3rd rib, 4-caudal part of 
right apical lobe, 5- esophagus, 6-trachea, 7- segmental 
bronchus to caudal part of right apical lobe, 8-segmental 
bronchus to cranial part of right apical lobe, 9-cranial part of 
right apical lobe. 

 
Following branches were observed sequentially from the right main bronchus during its caudal 
course. 
a. a dorsolateral branch to the dorsal border of the lung at T7 (Fig. 5). 
b. ventrolateral lobar bronchus to the middle lobe at the caudal part of T7 (Fig. 6). 
c. ventromedial lobar bronchus to the accessory lobe at the caudal part of the T7 just caudal to the 
previous branch (Fig. 7). 
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Figure 5. 1and 2-left and right apical lobes, 3-esophagus, 4-
main left and right bronchi, 5-dorsolateral bronchus to the 
dorsal border of right lung, 6- segmental bronchus to cranial 
part of left apical lobe. 

 
Figure 6. 1and 2- dorsal borders of left and right lungs, 3-left 
and right main bronchi, 4-dorsolateral branch to dorsal border, 
5-left apical lobar bronchus, 6-right middle lobar bronchus, 7-
middle lobe. 

 

 
 
Figure 7. 1-T8, 2-7th rib, 3-left diaphragmatic lobar bronchus, 
4-esophagus, 5-1st medial branch of left diaphragmatic 
bronchus, 6-right diaphragmatic lobar bronchus, 7-cranial 
segmental branch of left apical bronchus, 8-caudal segmental 
branch of left apical bronchus, 9-accessory lobar bronchus, 10-
middle lobe, 11-sternum. 

 
 

Figure 8. 1-caudal part of T8, 2-7th rib, 3 and 4-left and right 
diaphragmatic lobes, 5 and 6-left and right diaphragmatic 
bronchi, 7-esophagus, 8-segmental bronchus, 9-accessory lobar 
bronchus, 10- caudal segmental branch of left apical bronchus, 
11-middle lobe, 12-sternum. 
 

 
After giving off above branches, the continuation of main bronchus, diaphragmatic lobar 
bronchus, coursed caudodorsally and detached branches to different parts of diaphragmatic lobe 
(Fig. 7 and 8 ). 
Two first branches of left main bronchus were seen dorsal and ventral to the left pulmonary 
artery at the caudal part of T7 (Fig. 6). The dorsal branch pursued a dorsolateral route to the 
dorsal border of the left lung (Fig. 6). The ventral one, left apical lobar bronchus, immediately 
divided into cranial and caudal segmental bronchi (Fig. 7). Cranial segmental bronchus coursed 
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laterally and then cranially (Fig. 6 and 5) to ramify in the cranial part of left apical lobe. The 
caudal one coursed caudoventrally to ventilate caudal part of left apical lobe (Fig. 8). Next branch 
detached at T8 medially from the left diaphragmatic bronchus in the left side of the esophagus 
(Fig. 7). It journeyed caudally and then ventrally in the medial side of esophagus to furnish 
ventilation for caudomedial parts of diaphragmatic lobe (Fig. 8). The parent bronchus coursed 
caudodorsally more or less similar to its right counterpart to support reminder of the left 
diaphragmatic lobe (Fig. 7 and 8). 
 
Discussion 
 
Because of high potential of different organs differentiation, computed tomography is said to be 
an innovative modality in the imaging of the lung for clinical diagnosis in small animals.10-12 The 
superiority of this modality to conventional radiography has also been mentioned in clinical and 
non clinical studies which have been done on the ruminants.13-15

   
By this technique, to improve the identification of certain structures, modification of the 
attenuation degree was permitted inside some limits. Because of the wide range of CT numbers 
that present in the thoracic organs, the abovementioned statement would be appreciated when 
these organs are analyzed.16-17 We welcome this ability to manipulate CT windows in the present 
study to have the best image for different parts of the pulmonary organs. 
In this study we took 1 mm interval images which enabled us to follow precisely the tracheal 
arboring in serial CT images and up to the segmental bronchi. It was so useful especially for 
detection of origin of bronchi which most of them branched not in continuation with their parent 
passage and those bronchi which change their direction. In wider intervals17-18 one may lose some 
detailed information.  
Normal CT features of the thoracic cavity of the small animals have been studied in recent 
years.2,3,5,17,19,20 Most of these studies have focused on the thoracic wall and mediastinum, so the 
window level and width have been adjusted for soft tissue and only trachea and two main bronchi 
of the bronchial tree have been identified.2,3,5,19 We could only find one study which has used 
several CT windows to appreciate the CT appearance of the lungs. 17 We could find few articles 
that have mentioned CT anatomy of thoracic region in ruminants18,21 which none of them has 
focused on the lung. Up to our knowledge this is the first CT work on bronchial tree anatomy in a 
ruminant. 
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  چكيده
  بررسي كالبد شناختي تصاوير اليه نگاري رايانه اي درخت نايژه اي جبير

  
  2، محمد مهدي مواليي1، بهادر شجاعي1سيد محسن سجاديان

  
  .گروه علوم درمانگاهي دانشكده دامپزشكي، دانشگاه شهيد باهنر، كرمان، ايران2گروه علوم پايه و 1

  
  .نايژه اي جبير به كمك اليه نگاري رايانه ايتهيه يك منبع كالبد شناختي از درخت  -هدف
  .مطالعه تجربي  -مطالعه طرح

  .سه راس جبير ماده  -حيوانات
پنجره هاي سي تي به نوعي تنظيم شد كه بهترين . تصاوير سي تي از ناحيه سينه عمود بر محور طولي بدن تهيه شدند -روش كار

  .ر كالبد شناختي با يك راس گوسفند و يك راس بز تشريح شده مقايسه شدندتصاوير مطالعه و از نظ. تصوير از ريه به دست ايد
  .ناي، نايژه هاي لبي و برخي از نايژه هاي قطعه اي مشخص و با توجه به مهره هاي سينه به عنوان نشانه، نامگذاري شدند  – نتايج

  .و نايژه ها در جبير گردد از ساختار شش هانتايج اين مطالعه مي تواند سبب درك بهتري   – نتيجه گيري و كاربرد باليني
  .جبير، كالبدشناسي، اليه نگاري رايانه اي، درخت نايژه اي، ريه  – كليد واژگان

 


