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ABSTRACT 

The usage of flexible endoscopes in the gastrointestinal tract (G.I.T) is considered a revolution in 

the diagnostic tools of the gastroenterology. It is a noninvasive technique for evaluating the lumen 

and mucosa of the gastrointestinal tract. It is applied for esophagoscopy and gastroscopy combined 

with the normal anatomical correlations. The present study carried out on apparently healthy five 

mongrel dogs which admitted to surgical clinic of veterinary medicine and four other dogs used for 

normal dissection. In this study, there was combination between anatomical, endoscope and 

radiograph to capture endoscopic image and at the same time take x-ray film along the different 

parts of the esophagus and the stomach. This study clarified the different directional changes with 

anatomical interpretations and gave imaginary picture in the endoscopist mind about the overall 

shape and directions of the insertion tube during the esophagus and the stomach examination. This 

study used for detecting the normal endoscopic anatomy as well as using canine model for 

educational training of the endoscopic examination of the esophagus and the stomach to avoid the 

mucosal injury and perforation along their walls. 
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1. INTRODUCTION 

 

Anatomical features of the upper gastrointestinal tract in dogs gave the endoscposits a complete 

picture on how to better use the endoscopy as a tool of diagnosis, Marolf, et al. (2015)   

Endoscopic examination of the upper gastrointestinal tract is considered one of the diagnostic tools 

in small animal practice. The use of this procedure leads to early diagnosis of chronic 

gastrointestinal diseases and better understanding of their pathophysiology (Simpson, 2005; 

Spillmann, 2007; Chamness, 2011; Webb and Twedt, 2013; Marolf, et al., 2015). 

Fiberoptic endoscopy is a noninvasive technique for evaluating the lumen and mucosa of the 

gastrointestinal tract. It is a fundamental method for investigation of the digestive tract, and is 
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important in the diagnosis and prognosis of a variety of gastrointestinal disorders (Tams, 1990; 

Simpson, 1993; Lecoindre, 1999; Malancus, et al., 2012 and Webb and Twedt, 2013; Marolf, et al., 

2015).  

Flexible gastrointestinal endoscopy is applied for esophagoscopy, gastroscopy, duodenoscopy, 

colonoscopy, biopsy of gastrointestinal tissues, procurement of brush cytology samples from 

gastrointestinal mucosa, foreign body retrieval, gastric and intestinal feeding tube placement, 

ballooning techniques for esophageal and colonic strictures and guided rectal and colonic 

polypectomy procedures (Lecoindre, 1999; McCarthy, 2005; Simpson, 2005; Jergens, et al., 2011; 

Tams, 2011; Malancus, et al., 2012 and Webb and Twedt, 2013; Hall, 2015). 

The radiograph showed the different angulations of the endoscope during the gastroscope (Tams, 

2011). 

2.  MATERIAL & METHODS 

2.1 Animals of study: The current study was carried out on nine dogs, four out of nine were 

used for normal anatomical dissection while other five apparently healthy mongrels' dogs; they were 

kept in the experimental unit of Surgery, anesthesiology and radiology department, Faculty of 

Veterinary Medicine, Cairo University. 

2.2 For anatomical dissection: four dogs were euthanized and fixed in formalin solution (10% 

formalin, 4% phenol. 1% glycerin) and left for 5 days in a cold room (Hildebrand, 1968) before 

manual dissection. Nomenclature was adopted according to Nomina Anatomica Veterinaria 

(2012). 

 

2.3 Imaging system: The endoscopic images were captured for GIT of the inquired dogs using 

Eickemeyer video-endoscope unit supplied with halogen light source (Vet Lux-150 Watt) and 

insertion tube (8.5 mm diameter, 1.5-meter length and 2 mm working channel) and using Fischer x-

ray unit, the radiographic factors were ranged from 44-60 KV; 100 mAs at 0.1 second and 100 FFD 

for lateral view and from 46-65 KV; 100 mAs at 0.1 second and 100 FFD for ventrodorsal view. 

2.4 Dog’s preparation for endoscopy: the upper digestive tract endoscopy: each dog was fasted 

24 hours for esophagoscopy and gastroscopy. The dog was placed in left lateral recumbency.  

2.5 Anaesthesia for endoscopy: each dog was premedicated with atropine sulphate (1%®, 0.05-

0.1mg/kg.b.wt. Adwia Co.S.A.E- Egypt) and xylazine (Xyla-Ject 2%®, Adwiaco.S.A.E- Egypt 

1mg/kg.b.wt.), then anaesthesia was induced using ketamine HCL (Ketamine®, 10-15mg/kg.b.wt. 

Sigma-Tec, Egypt) or diprivan 1% emulsion (Propofol®2mg/kg.b.wt. Astrazeneca, U.K) and 

mentained by ketamine HCl after (Mckelvey and Hollingshead, 2000). 

 

3. RESULTS 

3.1 The anatomical findings 

3.1.1 Esophagus: 

The esophagus is consisting of three parts, cervical, thoracic and very short abdominal parts. It is 

relatively wide and dilatable except at its origin, this initial narrowness is caused by a prominence 

of the ventral part of the mucous membrane underlying which is a thick layer of mucous glands 

dorsal to cricoid cartilage of the larynx, Fig (1/a). The wall of the esophagus is thin cranially and 

increase in thickness toward the stomach. The thickest part is a few cm cranial to the cardia where 

there is a constriction of the lumen, Fig (1/d). 

At first the cervical part of the esophagus present medial and dorsal to the trachea, it continuous in 

this position and ventral to the left longus colli muscle. At the level of the thoracic inlet, it gains the 

dorsal aspect of the trachea, Fig (1/b).  
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The thoracic esophagus at the level of the base of the heart, it inclines medially having the aortic 

arch on its left side, Fig (1/c). 

3.1.2 Stomach: 

The stomach is C –shaped structure with the cranial end, the inlet cardia in the left of the median 

plan while its caudal end, the outlet pylorus on the right of the median plan. 

The stomach divisions are the cardiac, fundus, body and pyloric regions and it possesses greater and 

lesser curvatures, Fig (2/A). 

The greater curvature forms the convex border of the stomach and extends from the cardia to the 

pylorus. while the lesser curvature forms the concave line between the cardia and the pylorus and it 

form a 70-degree angle, the angular notch deep narrow angle (incisura angularis), Fig (2/h). 

The cardiac part of the stomach is the part that blends with the esophagus. The fundus of the stomach 

is large located to the left and to the most dorsal part of the stomach. The body region of the stomach 

is the large middle portion of the organ. The gastric groove, is the shortest line from the cardia to 

the pylorus which follows the lesser curvature in the body region of the stomach, Fig (2/A). 

The pyloric part of the stomach is the funnel shaped sacculation toward the pylorus. the pylorus is 

surrounded by a thick sphincter at the beginning of the duodenum Fig (2/e and f). 

The inner mucosa of the fundus and body regions (area surrounding the greater curvature) is drawn 

into large longitudinal very tortuous folds with deep depressions in between (gastric pits) except the 

area surrounding to the lesser curvature where the folds became less crowded, Fig (2/g). 

When the stomach is empty, it separated from the ventral abdominal wall by the liver, intestine and 

the greater curvature extends caudally to the left side to 11 or 12 rib in this state there is a marked 

constriction between the pyloric part and the body but when the stomach is full the constriction will 

disappear, Fig (2/D). 

3.2 The findings of radiological endoscopic study 

3.2.1 Esophageoscopy: 

 

At the beginning, after centrally directed insertion tube the endoscopic examination reveal that the 

cranial esophageal sphincter (CES) is the entrance to the esophagus, dorsal to cricoid cartilage of 

the larynx (Fig. 3a) and is normally closed, appearing as a star-shaped area of folded mucosa 

(Fig.3b). The esophageal lumen forms a straight tube with presence of esophageal indentations of 

the trachea against the wall of the esophagus are seen more clear in the cervical part (Fig. 3c). The 

esophageal lumen forms a straight tube except for a slight flexure at the thoracic inlet, where the 

cervical and thoracic regions of the esophagus meet (Fig. 3d). Esophageal pulsations of the aorta 

against the wall of thoracic esophagus were video-recorded at the base of the heart (Fig. 3e). The 

esophagus terminated by sphincter which normally closed and offset from the main long axis in dog 

(Fig. 3f), (along the esophageoscope, there was slimy appearance of mucosa).  

 

3.2.2 Gastroscopy 

 Lateral and ventrodorsal radiographic and endoscopic views with the tip of the endoscope situated 

in the entrance of the stomach were shown in (Fig. 4a, b&c). Lateral and ventrodorsal radiographs 

with the endoscope tip situated in the midgastric body as demonstrated in (Fig. 4d&e) with the 
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represented endoscopic view of the midgastric which characterize by increasing in the gastric rugea 

(Fig. 4f). At the level of angulus, the scope was advanced and then the tip was deflected upward 

with full counterclockwise rotation of the inner control knob, followed by capturing lateral and 

ventrodorsal radiographs with the endoscope tip situated in front of the incisura angularis which 

showed J- maneuver shape as displayed in (Fig. 4g&h) and in combination with the endoscopic view 

of incisura angularis (Fig. 4i). 

4. DISCUSSION 

During the present work, the combination of the anatomical, radiograph and endoscope aimed to 

give imaginary picture in the endoscopist mind about the overall shape, relations and directions of 

the insertion tube during the esophagus and stomach examination. This imaginary concept help 

endoscopist to reduce the complications of routine endoscpic exanimation which include 

hemorrhage, mucosal injury and even perforation. 

In the present study, the cranial esophageal sphincter at the esophageal entrance, was normally 

closed and with narrow lumen caused by the presence of a thick layer of mucous glands. These 

findings were in accordance with (Ellenport, 1975; Nickel, 1982; Dyce, et al., 2010; Millers, 2013). 

Some course change of the esophagus at the thoracic inlet which it was gain the dorsal aspect of the 

trachea explaining the minor directions changes due to the flexure at this level. 

Our results showing that the esophagus turned from the left side to regain the median dorsal aspect 

of the trachea before or shortly after entering the thorax, that course showing a flexure at this level 

demonstrating the minor directions changes at endoscope; these findings were in agreement with 

(Adams, 2004; McCarthy, 2005; Budras, et al., 2007; Koning and Leibich, 2007; Dyce, et al., 2010; 

Sherding and Johnson, 2011; Webb and Twedt, 2013). 

At the level of the base of the heart, the esophagus inclined medially having the aortic arch on its 

left indicating the esophagus pulsation. 

Then due to the straight course of the thoracic part of the esophagus, there weren’t detectable 

directions changes during radiographic imaging; our results were similar to (Sherding and Johnson, 

2011; Webb and Twedt, 2013; Millers, 2013) 

Regarding the gastroscopy, moderate insufflations were applied to the point that the rugal folds 

began to separate because lesions may hide in between these gastric pits as anatomically countless 

tiny depressions (gastric pits) which are more prominent on greater curvature of the stomach and 

identified during gastroscopy; this is in accordance to (Koning and Leibich, 2007; Dyce, et al., 2010; 

Tams, 2011) who explained that there were gastric pits mainly at the greater curvature so the 

moderate insufflations were required and the over insufflations were avoided. the mucosa of the 

empty organ into folds or rugae due to plexiform muscularis mucosae which in the thin submucosa. 

In the present study, at the midgastric at the greater curvature apply j-maneuver to examine the 

incisura angularis and the stomach was divided into two compartment, one toward the cardiac and 

another toward the pyloric region, this is in accordance to (Tams, 2011 and Webb; Twedt, 2013) 

who explained that j-maneuver applied to full examination of the cardiac region and incisura 

angularis of the stomach. 

In our study, there was directional change and insufflations which were made after full gastroscopy 

to enter the pyloric canal and duodenum, this is in accordance to (Twedt, 1993; Lecoindre, 1999; 

Zoran, 2001; Tams, 2011; Webb and Twedt, 2013) who stated that the pyloric antrum was slightly 

off-center and there was sharp angle between the pyloric and duodenum, so made directional change. 

Also, insufflations and turning the endoscope tip in a downward and right direction was done to 

visualize the pyloric region.  
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5. CONCLUSIONS 

Improvement of the endoscopist skills especially dynamic manipulation can be achieved using 

anatomical relations, radiographic imaging in combination with the endoscopic examination 

of the upper part of the G.I.T. through detection of the different angulations during the 

examination course. 
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Figure 1 Anatomical course of the esophagus in dogs.  
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Figure 2 Anatomical features of the stomach in dogs. 
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Figure 3 the most endoscopic characteristics of esophagus. 
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Figure 4 Radiological outlooks of endoscopic pathways and angulations of the stomach. 
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Figure 1 Anatomical course of the esophagus in dogs 

A. Whole course of the esophagus  

B. The esophagus at its beginning  

C. The esophagus near its termination  

Figure 2 Anatomical features of the stomach in dogs  

A. External features of the stomach 

B. Internal features of the stomach “fundus and body regions” 

C. Internal features of the stomach “pyloric region” 

D. Cast for the stomach 

Legend of Figure 1 and Figure 2  

1. Esophagus  

a. Initial thickening of the esophagus dorsal to cricoid cartilage of larynx.  

b. Esophagus flexure at the level of the first rib.  

c. Esophagus flexure at the level of the base of the heart. 

2. Larynx  

3. Trachea  

4. First rib 

5. Heart  

6. Aorta  

7. Diaphragm  

8. Stomach  

a. Cardia 

b. Cardiac region  

c. Fundic region  

d. Body region  

e. Pyloric region  

f. Pylorus  

g. Inner mucosa of the stomach “gastric rouge and gastric pits” 

h. Lesser curvature “iscisura angularis”  

i. Esophageal mucosa 

j. Greater curvature 

k. Pyloric sphincter  

9. Liver  

10. Spleen  

11. Duodenum 

Figure 3 the most endoscopic characteristics of esophagus 

a. cranial esophageal sphincter (black arrow). 

b. normally closed cranial esophageal sphincter (black arrow). 

c. tracheal indentations (white arrows) in wall of the cervical part of esophagus. 

d. slight flexure is present between the cervical part and the thoracic part (white arrow). 

e. bulging during the heart pulsation at the thoracic part of esophagus (black arrows). 

f. normal lower esophageal sphincter. 
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  Figure 4 Radiological outlooks of endoscopic pathways and angulations of the stomach. 

a. lateral view radiograph with endoscope tip at entrance of cardia. 

b. ventrodorsal view radiograph with endoscope tip at entrance of cardia. 

c. the endoscopic view of the entrance of the stomach. 

d. lateral view radiograph with endoscope tip at mid body of the stomach. 

e. ventrodorsal view radiograph with endoscope tip at mid body of the stomach. 

f. the endoscope tip in front of the mid body of the stomach. 

g. lateral view radiograph with endoscope tip in front of the incisura angularis. 

h. ventrodorsal view with endoscope tip in front of the incisura angularis. 

i. the endoscopic view of incisura angularis. 

 


