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Article history: Abstract: 

Received: 2022 th1June 1 It is well-known that most of the descriptions of the gastrointestinal tract 
(specifically upper gastrointestinal tract concerned in our study), were 

obtained from anatomical observation of a cadaver and few clinical notes. 
Consequently, the clinicians depend on these points in their diagnosis and 

managements. 

In this study a trial to throw a light on the anatomy of upper gastrointestinal 
tract through endoscopical examination of human being. 

For this reason, fifty patients, twenty seven are males and 23 are females, 
were examined using a flexible gastroscope in the gastrointestinal tract 

Endoscopy Department in Baghdad Teaching Hospital, during the period 

from January 2004 till November 2004, all the patients are complaining from 
upper gastrointestinal tract problem were examined endoscopically. 

During examination we concentrated on the interior surface of the 
esophagus, the length of the esophagus and its relation with the body 

height, the distance of the Z-line from the cardiac orifice, the sliding hiatus 

hernia, and the interior surface of the stomach, the first and the second 
parts of the duodenum. All these were examined as general anatomical 

structure with a clinical view. 
The results obtained from this work discussed briefly with the conventional 

anatomical picture documented by most of the anatomical authors. 
The outcome of this study could be summarized as follow: 

1. There are no true constrictions in the wall of esophagus, but what 

seen is an indentation in the wall of the esophagus of the closely 
related structures to the esophagus except the cricopharyngeus and 

the gastroesophageal sphincter. 
2. The average length of the esophagus in Iraqi people is 23.4 cm. 

from the cricopharyngeus to the cardiac orifce. 

3. There is a moderate relation-ship between body height and 
esophagus length. 

4. The mean distance of the Z-line from the cardiac orifice is 2.5 cm. 
5. Some informations, regarding Barrett's esophagus and the 

preventing factors of reflux esophagitis, had been clarified. 
6. In all cases of the duodenitis, the first part of the duodenum must be 

affected, while the second part was affected only in sever cases. 
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AIM OF THE STUDY 
1- Study the anatomy of the upper gastrointestinal 

tract (esophagus, stomach, the first and the second 

parts of the duodenum) through endoscopic 
examination. 
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2- Study the correlation of the anatomy of this part of 

the gastrointestinal tract with pathological changes in 
the affected area. 

 
INTRODUCTION 

1.1 EMBRYOLOGY OF THE FOREGUT 

(Postpharyngeal Foregut) GENERAL 
STRUCTURAL FEATURES: 

The alimentary canal has its embryological origin in 
the yolk sac. It is lined by epithelium derived from the 

endoderm, and out growths from this epithelium (liver 

and pancreas) is thus endodermal in origin (1).            
Although the postdiaphragmatic gut is subdivided into 

three embryological portions, fore- mid- and hindgut, 
there are no corresponding fundamental morphological 

and cytological distinctions between the three parts. 
Thus the foregut produces a portion of the duodenum 

as does the midgut, and the midgut similarly produces 

large intestine as does the hindgut. The differences 
between portions of the gut develop as a result of 

interactions between the three embryonic tissue layers 
which give rise to the gut, namely: 

• The endodermal inner epithelium 

• The thick layer of splanchnopleuric 
mesenchyme 

• The outer layer of proliferating 
splanchnopleuric coelomic epithelium (2). 

 
 1.1.1 EMBRYOLOGY OF THE ESOPHAGUS: 

     When the embryo is approximately 4weeks old, the 

respiratory diverticulum (lung bud) appears at the 
ventral wall of the foregut at the border with the 

pharyngeal gut. The esophagotracheal septum 
gradually partitions this diverticulum.from the dorsal 

part of the foregut. In this manner the foregut is 

divided into a ventral portion, the respiratory 
primordium, and a dorsal portion, the esophagus. At 

first the esophagus is short, but by the descent of the 
heart and lungs, it lengthens rapidly .The muscular 

coat which is formed by the surrounding splanchnic 

mesenchyme, is striated in its upper two-thirds and 
innervated by the vagus, the muscle coat is smooth in 

the lower one-third and is innervated by splanchnic 
plexus (3). 

 
1.1.2 EMBRYOLOGY OF THE STOMACH: 

   The stomach appears as a fusiform dilation of the 

foregut in the fourth week of development. During the 

following weeks, its appearance and position change 

greatly as a result of different rate of growth in various 
region of its wall, and the changes in position of the 

surrounding organs. The positional changes of the 
stomach are most easily explained by assuming that it 

rotates around a longitudinal and an antero-posterior 

axis. Around its longitudinal axis, the stomach rotates 
90 degree clockwise, causing its left side to face 

anteriorly and its right side, posteriorly (4). 
Hence, the left vagus nerve initially innervates the left 

side of the stomach, now innervates the anterior wall, 

similary the right vagus innervates the posterior wall. 
 During this rotation, the original posterior wall of the 

stomach grows faster than the anterior portion, 
forming the greater and lesser curvatures (3). 

 
PATIENTS AND METHOD 

2.1 Patients 

The patients involved in this study were fifty patients 
complaining from clinical problems in the upper 

gastrointestinal tract (esophagus, stomach, first and 
second parts of the duodenum).  

All the patients were adult with age group ranging 

from 18-78 years old. Twenty seven of them are male, 
and twenty three of them are female. The patients' 

body lengths range between 155- 189 cm. The 
patients' weight was between 58-96 kgms. 

All the patients, involved in this study, were exposed 
to endoscopic examination of the upper 

gastrointestinal tract. During examination, we 

concentrated upon:- 
A- The interior surface of the esophagus.  

B- The esophageal constrictions. 
C- The length of the esophagus and its relation with 

the body length. 

D-The distance of the Z-line from the cardiac orifice, 
and its relation with the Barrett's esophagus.  

E- The Z- line, the presence of B- line and the web 
ring and their relation with the Z-line and differentiate 

from the esophageal contractions. 

F- The hiatus hernia if present. 
G- The presence of the gastro-esophageal reflux in 

patients who had sliding hiatus hernia. 
H- The interior surface of the stomach. 

I- The mucosal lining of the 1st and 2nd parts of the 
duodenum, with its pathological relation with the 

gastro-esophageal reflux disease. 
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Figure (2.1): The endoscope parts and its technique. (5) 

2.2 Method 
At first we ask the patient to stand on the balance and 

ruler devise to measure the weight and the length of 

the patient. 
Then the patient received a spray medication to 

anaesthetize the back of the throat and intravenous 
medications to relax the patient (Dizepam 10 m.g. and 

Hyoscine-N- Butylbromide 20 m.g. ampules slowly, 

intravenous). Then the patient was being lie on his left 
side with semiflexid neck.     

 Once the patient is relaxed the doctor slowly inserted 
the endoscope into the mouth and down into the 

stomach and intestines.    
A 120-cm forward viewing fibro-optic endoscope is 

favored for routine diagnostic upper endoscopy. It is 

essential to have a trained assistant at the patient's 
head throughout the examination. This individual can 

support and manipulate the patient's head to facilitate 
introduction of the endoscope. The assistant should 

also monitor the patient's vital signs and suction the 

oropharynx as needed to protect the patient's airway. 
The assistant also can help with various therapeutic 

maneuvers including biopsies and polypectomies.  
After patient preparation and checking that the 

equipment is functioning well, the tip of the endoscope 
is lubricated (by using xylocaine jel) and advanced into 

the patient's esophagus by one of two techniques. The 
preferred method of intubation is under direct vision. 

The endoscope is advanced through the center of a 

previously placed mouthpiece, over the tongue, and 
past the epiglottis to the cricopharyngeal sphincter. 

The patient is then instructed to swallow which relaxes 
the cricopharyngeus muscle, allowing entry into the 

esophagus.  

Some patients may reveal difficulty in intubations; 
therefore, the blind method in introduction the 

endoscope was used (49).  
This method performed by depressing the tongue with 

the second and third fingers of the left hand allows the 
endoscope to be placed at the cricopharyngeus 

muscle. The mouthpiece is then positioned, continuing 

the procedure as described below. This latter 
technique is less frequently used because of the risk of 

injury to patient, endoscopist, and endoscope. 
The examination continues under direct vision, 

advancing the instrument towards an open lumen to 

the desired level. As the scope is advanced, the 
mucosa is carefully inspected noting anatomic 

landmarks and their distance from the incisors. 
Important landmarks include the 'Z-line', the lower 

esophageal sphincter, the cardia, the incisura, the 
pylorus, and superior duodenal angle. To determine 
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the diaphragmatic indentation we use the ``sniff 

test`` by asking the patient to cough to contract the 
diaphragm (43).  

 
3. THE RESULTS 

The findings that were obtained from this study 

could be designed as follows:- 
 

3.1 Esophagus  
3.1.1     Constrictions of the 

esophagus: 

 There is no true constriction in the 
wall of the esophagus, just at the 

beginning (cricopharengeus sphincter) 
and at its end (gastro-esophageal 

sphincter). Otherwise; we get 
indentation in the wall of the 

esophagus from the neighboring 

structures, as following:    

• The cricopharyngeus constriction is 

always almost at 15 cm. from the 

incisors teeth. 

• There is no true aortic constriction; we 
just notice the pulsation between 22 

cm. - 25 cm. from the incisor teeth 
according to the patient condition (as 

in patients' hading hypertension).   

• There is no bronchial constriction if it 

is not enlarged (pathological 
enlargement like a tumour). 

• The diaphragmatic constriction is not 

noticed unless we use the `sniff test` 
about 1 – 2 cm. from the cardia. 

3.1.2 Length of esophagus:  
The length of the esophagus from the 

cricopharyngeus to the cardiac orifice and its 

relation with the body length, revealed in this 
study could be summarized in table (3-1). 

 
Table (3-1): The length of the esophagus, length of the patients and the number of the cases. 

 

Length of the esophagus Length of the 
patients 

the  Average of 
body length 

Cases    No. 

• 20 cm. 155 cm.     161 cm. 3 

162 cm. 

        166 cm. 

    

• 21 cm. 156 cm.    165 cm. 4 

164 cm. 

167 cm. 

173 cm. 

    

• 22 cm. 158 cm.    167.6 cm. 5 

163 cm. 

168 cm. 

172 cm. 

177 cm. 

    

• 23 cm. 157 cm.   168.7 cm. 14 

158 cm. 

160 cm. 

162 cm 

163 cm. 

165 cm. 

168 cm. 

171 cm. 

172 cm. 

174 cm. 

176 cm. 

177 cm. 

179 cm. 

180 cm. 
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• 24 cm 156 cm.  169.25 cm. 12 

159 cm. 

162 cm. 

164 cm. 

166 cm. 

167 cm. 

169 cm. 

173 cm. 

175 cm. 

178 cm. 

180 cm. 

182 cm. 

    

• 25 cm. 

 

 
 

158 cm.   168.5 cm. 8 

160 cm. 

163 cm. 

166 cm. 

172 cm. 

174 cm. 

176 cm. 

179 cm. 

    

• 26 cm. 178 cm.     178 cm. 1 

    

• 27 cm. 177 cm. 

184 cm. 

   180.5 cm. 2 

    

• 28 cm. 189 cm.     189 cm.  1 

Total = 50 
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Graph (3-1): The frequency distribution of esophagus length from the the cricopharyngeus to the 
cardiac sphincter in 50 patients by endoscopic examination.  

 
The equation of straight line: 
Y = a + bX                                   

  a = Y intercept 
 b = constant (amount of change in Y per unit change in X)   

  

Y = 7.738 + 0.0929X 

 

The descriptive statistics of the lengths of esophagus and the heights of patients obtained by '' SPSS''   (program 
''statistical package of social sciences'') 

 
Table (3-2): The descriptive statistic of the esophageal length from the cricopharyngeus to the cardiac 

sphincter in 50 patients. 
  

 

 
 

 

 

Descriptive Statistics 
 

  

N 

 

Std. 
Deviation 

 

Mean 

 

Maximum 

 

Minimum 

 50 8.4491 169.0000 189.00 155.00 

height of 
patient 

 
 

esophageal 

length 

esophageal length

height of patients

190180170160150

30

28

26

24

22

20

18

Observed

Linear
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Valid  N (list 

wise) 
 50 1.7398 23.4400 28.00 20.00 

 50  
 

 

 
Regression coefficient ''R'' value obtained by ''SPSS'' 

was 0.45; means that the relation between the length 

of esophagus and the height of patient in the studying 
sample was moderate  

Because according to ''SPSS'' program ''R'' value 
ranges between (0-1), so if it was (0-0.3) mean that 

the relation is weak .If it was (0.3-0.7), means that the 

relation is moderate and if it was (0.7-1) means that 

the relation is strong.                                  

3.1.3   Z –line of the 
esophagus: 

The distance of the Z-line of the 
esophagus from the cardiac orifice 

could be summarized in table (3-3). 

 
Table (3-3): The distance of the Z-line from the cardiac orifice, the body length and the cases numbers. 

 

Distance of the Z-line 
from the cardiac orifice 

bodyLength of the  
 

 

Cases No. 

             1 cm. 163-178 cm. 5 

             2 cm. 156-180 cm. 18 

             3 cm. 158-189 cm. 21 

             4 cm. 155-174 cm. 6 

Total = 50 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

Graph (3-2): The frequency distribution of the distance of the Z- line from the cardiac orifice by 

endoscopic examination in 50 patients.   
 

 

Model Summary
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The distance of the Z-line from the cardiac orifice  of the stomach in 50 cases by 
the endoscopic examination
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Table (3-4): The descriptive statistic of Z-line distance from the cardiac orifice. 

 

  Descriptives Statistic of Z-Line   

      Std. Error 

Mean   2.5 0.645497 

Median   2.5   

Variance   1.666667   

Std. Deviation 1.200994   

Minimum   1   

Maximum   4   

Range   3   

 

3.1.4 Hiatus Hernia (sliding type):  
Twelve cases from fifty one had sliding hiatus hernia at the endoscopic examination, as in table (3-5). 

 
 

Table (3-5): The number of cases had sliding hiatus hernia with the percentage of males and females. 

Total number 
of patients 

 Patients had  sliding 
hiatus hernia 

 

 Male 
patients  

 

  % 
 

Female 
patients 

  

% 

   50 12 4 33.33 8 66.66 

 

3.1.5 Reflux esophagitis: (27) cases of fifty one 

submit to the endoscopic examination in our study had 
reflux esophagitis. Reflux esophagitis had been found 

in our examination accompanied by:- 

• Patients had dudenitis: 14 cases. 

• Patients had incompetent cardiac 
sphincter: 9 cases. 

• Patients had hiatus hernia: 5 cases. 

• Patients had B- line: 3 cases. 

• Patients had web rings: 2 case 

Note: More than pathology of these mentioned above 
pathology could be seen in one patient. 

 

4. DISCUSSION 
In this chapter, we will discuss the endoscopic finding 

of the upper gastrointestinal tract separately and as 
follows:  

4.1 Esophagus 

4.1.1 Esophageal constrictions:    
      In this study, the only constant constriction could 

be shown endoscopically was the cricopharyngeal 
sphincter at the beginning of the esophagus (15 cm. 

from the incisors teeth), this constriction is a real one 
since the cricopharyngeus muscle form a circular band 

around the beginning of the esophagus. This agrees 

with Last's (1), Gray's (2), Moffat (23), Snell (24) 
Skandalakis (26) and Ellis (45). 

    The second true constriction is at the gastro-
esophageal sphincter, this ensure the finding 

mentioned in Last's (1), Gray's (2), Moffat (23), Snell 

(24), Skandalakis (26) and Ellis (45). 
         

Last's (1), Gray's (2), Moffat (23), Snell (24), 

Skandalakis (26) and Ellis (45) consider that the 
esophagus had 3-4 constrictions, these are in 

sequence, aortic, left bronchus, left atrium if dilated 
and the esophageal opening in the diaphragm.  

These constrictions are not real one since they 
disappear when the esophagus is empty, this agrees 

with Moore (46). What noticed during endoscopic 

examination is the aortic pulsation on the left side of 
the esophagus (which it is obviously seen in elderly 

and in hypertensive patients).     
Bronchial indentation could be recognized during 

endoscopic examination only when the esophagus is 

fully dilated by the air inflated from the endoscope, 
like in barium-swallow during radiological examination 

of the esophagus then the bronchial indentation could 
appear also, and this agree with Torsten (47). 

These previous constrictions are not true constrictions 
as described by Last's (1), Gray's (2), Moffat (23), 

Snell (24), Skandalakis (26) and Ellis (45), but they 

consider as an indentation or compression in the wall 
of the esophagus, and this agree with Lee McGregors 

(25), because these organs (aorta and the left 
bronchus) are in close contact with the esophagus, so 

when the esophagus was dilated, its wall will be 

embenched by these structures i.e. when the 
esophagus become empty, all these constrictions will 

disappear as mentioned is Moore (46). 
Regarding the diaphragmatic opening, the endoscopist 

cannot be able to identify it unless the patient did the 

`sniff test` as mentioned in Timothy Simon and Aaron 
(34), i.e. cannot different endoscopically between the 

thoracic part from the abdominal part of the 
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esophagus unless the diaphragm is contracted and 

compress the esophagus. 
4.1.2 Length of the esophagus: 
   Up to our knowledge, no research was study the 
correlation between the heights of the human being 

(precisely the thorax) with the length of the 

esophagus. 
In our study, we take this point in our considerations 

and the result obtained from this study revealed that: 
there is a moderate relation-ship between the height 

of the body and the length of the esophagus. In, 

another hand tall stature and short stature people 
have the same mean length of the esophagus. This 

was shown clearly in (table 3-1, 2 and graph 3-1). Yet 
the cause that the tall and short statures people in 

most of cases have almost the same length of the 
esophagus is still obscure. 

 Besides the average length of esophagus was 23.4 

cm. (from the cricopharyngeus till the cardiac orifice) 
in Iraqi people. This disagrees with Last's (1) and 

Gray's (2) who consider the esophagus length is 25 
cm. from the cricopharyngeus.  

4.1.3 Z – line of the esophagus: 
  The endoscopic examinations of the lower third of 
the esophagus in 50 patients reveal that the mean 

distance of the Z – line of the esophagus from the 
cardiac orifice is 2.5 cm. with minimum 1 cm. and 

maximum 4 cm. This finding disagree with   Last's (1), 
Lee McGregor`s (25) and Skandilakis (26) who 

describe the distance of the Z – line as 1 cm. from the 

cardiac orifice, and  agrees with Groher, Michael E (39) 
who describe the distance of the Z – line as 2–3 cm. 

from the cardiac orifice.  
4.1.4 Sliding hiatus hernia and Reflux 
esophagitis: 
    As we notice in table (3.5) the percentage of sliding 
hiatus hernia in female is twice than in male. 

According to the reflux esophagitis in patient having 
sliding hiatus hernia only 5 cases from 12 cases having 

reflux esophagitis, so we suggest that the lower 

esophageal musculature and its resting tone is more 
important factor than the intra-abdominal pressure on 

the abdominal segment of the esophagus. According 
to these facts we disagree with Lee McGregor`s (25) 

who consider the mechanism at the cardia preventing 
the reflux esophagitis, and also according to these 

facts we agree with Skandilakis (26), Ronald A. Hinter, 

Charles J. Filipi, and Gerold J. Wetscher (27) when 
they consider the lower esophageal muscle has a 

resting tone, which is more important than other 
factors in preventing reflux esophagitis. 

From 27 cases having reflux esophagitis; 14 cases 

having duodenitis without anatomical abnormalities 
and this is due to a physiological cause which it is 

related to low PH of the gastric secretion which  is one 

of the important factors as mentioned by Kenneth R. 

McQuaid (37).            
4.1.5 B-line, Web ring, and esophageal 
contraction: 
We must differentiate the B-line and the web ring from 

the esophageal contraction and from each other, the 

B-line or the Schatzki ring must be at the Z-line as a 
result of chronic reflux esophagitis and it's fixed in its 

position at the Z-line causing dysphagia and differ 
from the acquired web ring which result also from 

chronic reflux esophagitis but its position at mid part 

of the esophagus which may be disappear or ruptured 
during examination. The esophageal contraction 

sometimes appear as esophageal ring especially when 
there is a spasm but it's a movable ring move as result 

of the peristaltic movement from upward to downward 
and then disappear and some times it's difficult to 

differentiate from the web ring and sometimes also 

from the B-ring, so we must give the patient a muscle 
relaxant as diazepam and buscopan ampules. These 

findings agree with Castell, Donald (40) and Gore RM, 
Levine MS (41) in their description to the B-line and 

with Chisholm M. (42) in his description to the web 

ring.              
4.1.6 Barrett's esophagus: 
      It is well known that the Z-line is the transitional 
line between esophageal and gastric epithelium. 

Continuous exposure of the esophagus to the gastric 
juice due to reflux esophagitis leads to Barrett's 

esophagus which leads to metaplasia of the 

esophageal epithelium. This metaplasia classify 
Barrett's esophagus into short one (tongue like 

protrusion above the Z-line and less than 3 cm. i.e. 
less than 5.5 cm. from the cardia), and long one 

(tongue like protrusion above the Z-line and more than 

3 cm. i.e. more than 5.5 cm. from the cardia). This 
finding agrees with Groher, Michael E (39) and Castell, 

Donald, O. (40) and disagree with Last`s (1) and 
Skandalakis (26).     

 

CONCLUSION 
1. There are no true constrictors in the wall of 

esophagus, but there are many indentations 
caused by compression of the closely related 

structure to the esophagus. 
2. There is a moderate relationship between the 

height of the body and the length of the 

esophagus. The average length of the 
esophagus in Iraqi people is 23.4 cm. from the 

cricopharyngeus to the cardiac orifice. 
3. Z-line located averagely 2.5 cm. proximal to 

the cardiac orifice of the stomach. 

4. The lower esophageal musculature 
(anatomical factor) has the major role in 

preventing the reflux esophagitis than the 
physiological factor. 
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5. The incidence of hiatus hernia in female is 

double that in male. 
6. Duodenitis usually associated with reflux 

esophagitis. 
7. Duodenitis always involves the first part of 

duodenum, and if sever, second part could 

affected.    
 

FURTHER SUGGESTION 
1. Histological study of the epithelium lining of 

esophagus especially above, at and below Z-

line, and to be more informative, this study 
done during pathological condition (reflux 

esophagitis, hernia, etc...). 
2. Study the correlation between duodenitit and 

the reflux esophagitis. This is better study with 
the help of physiologist. 

3. Examine the midgut and the hindgut 

endoscopically.   
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