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Guidelines

for Third-year Students of the Medical Department

	Subgect
	Propedeutics of internal medicine

	Modul №
	1

	Enclosure module №
	4

	Topic
	Clinic, instrumental and laboratory examinations of the patients with chronic gastritis, stomach, and duodenum ulcers. Basic symptoms and syndromes.

	Course
	3

	Faculty
	Medical № 1


1. Importance of the topic

Modern instrumental investigations of the gastrointestinal system play very important role in diagnostic process today. These methods allow revealing and establishing different severe and difficult in diagnostics stomach, intestine, liver and pancreas diseases. They help to assess severity of diseases, property of their treatment and correct therapy in time. Thanks to using instrumental investigations, medical care gastrointestinal patients have become more qualified.
2. Concrete aims:

-to study main principles and methods of the abdominal sonography
-to learn the most important ultrasonographic parameters of the lever, gallbladder, spleen and pancreas
-to study main principles of pH-metry, gastric intubation
- to study main principles of duodenal intubation, bile examination
- to study main principles of fibrogastroscopy, colonoscopy
- to learn main biochemical tests of blood, feces, gastric juice, its diagnostic value
Basic training level

	Previous subject
	Obtained skill

	Normal anatomy
	Anatomy of the gastrointestinal system

	Normal physiology
	Functions of the different gastrointestinal organs

	Histology
	Histological structure of the different gastrointestinal organs

	Biochemistry
	Principles of different products metabolism


4. Task for self-depending preparation to practical training
4.1. List of the main terms that should know student preparing practical training

	echocardiography
	End diastolic diameter
	Daily ECG monitoring

	Doppler principles
	End systolic diameter
	Daily BP monitoring

	End diastolic volume
	Stroke volume
	Coronorography

	End systolic volume
	Ejection fraction
	Treadmill 


4.2. Theoretical questions:
1. What is abdominal sonography, its main principles?
2. The normal value of the main ultrasonographic parameters of the lever, gallbladder, spleen and pancreas? Their diagnostic value.
3. What are main principles of of pH-metry, gastric intubation?
4. What are main principles of duodenal intubation, bile examination? Its diagnostic importance.

5. What purpose do we use daily blood pressure monitoring with? Its diagnostic importance.
6. What are main principles of fibrogastroscopy, colonoscopy? Their diagnostic importance.
7. What are main biochemical tests of blood, feces, gastric juice? Their diagnostic value
4.3. Practical task that should be performed during practical training

1. Assessing abdominal ultrasonographic conclusion
2. Assessing results of biochemical tests of blood, feces, gastric juice, bile
3. Assessing results of pH-metry, fibrogastroscopy, colonoscopy
Topic content

Ultrasound examination (ultrasonography). Ultrasound examination of the liver is safe, cheap, and accurate in experienced hands. Abscesses appear as black transonic areas surrounded by high-intensity echoes, whilst cysts have black transonic areas surrounded by a thin echogenic rim. Neo-plasia produces areas of discontinuity in the homogeneous pattern of the liver. Most commonly, the echo amplitude is less than that of the surrounding liver, but some metastases, particularly from the colon, produce high-intensity echoes. Direct ultrasonography of the liver exposed at surgery may show lesions not visible by the normal transcutaneous technique. Cirrhosis produces a higher amplitude of echoes than does the normal liver and a large portal vein may be demonstrated. Colour-flow Doppler can help to differentiate hemangiomas from other neoplasms and is invaluable in the assessment of the portal and hepatic veins. Diagnostic biopsy of liver tumors is greatly facilitated by ultrasound control.
High-definition sector scanners provide an excellent real-time image of the gallbladder, and the intrahepatic and extrahepatic bile ducts. The small probe can be used between the ribs and allows scanning with the patient erect. The accuracy in detecting gallstones is similar to that of oral cholecystography with the added advantage that the bile ducts may be examined at the same time. Ultrasooography has replaced oral cholecystography as the method of choice for detecting biliary tract calculi and as the initial investigation for suspected gallbladder disease. A thickened gallbladder wall is sometimes seen in acute cholecystitis. Dilated hepatic and common bile ducts may be identified and, if the bowel is relatively free from gas, intraductal calculi or an enlarged head of pancreas may be identified.
Ultrasonography allows the measurement of size and the visualization of parenchyma of the pancreas. Acute pancreatitis, neoplasms, and pseudocysts may be identified and, if a neoplasm is diagnosed, it may be biopsied using a Chiba needle guided by ultrasound. Ultrasound is often used to investigate epigastric masses with the advantage that other organs in the region of the pancreas including the aorta, paraaortic lymph nodes, and adrenal glands may be seen. Peroperative ultrasonography may identify insulinomas not identified by other techniques. Ultrasound may be used to measure splenic size and in identifying splenic cysts.
Normal values of ultrasonic inspection of gall-bladder

Area – 10-15 sm2
Length – 7-10 sm
Width (depth) – 3-5 sm
Thickness of cystic wall - <  4 sm
Diameter of visible part of ductus choledochus -  5-7 mm
Retractive ability on introduction of irritant (magnesia, sorbit, 2 yolks) – 30% from initial

Endoscopy
Endoscopy not only provides the ability to visualize the esophagus, stomach, duodenum, and colon directly but also allows biopsy specimens and cytological samples to be taken.
Endoscopy is the investigation of choice for gastroduodenal disease. Gastritis (acute, chronic, superficial, atrophic), the presence of erosions is readily recognized and biopsy specimens can be obtained for histological diagnosis. This has become particularly important since the association between Helicobacter pylori and gastritis and ulcer disease has been recognized. All gastric ulcers, even if they appear benign, require biopsy and cytological brushing to exclude malignancy. Endoscopy is also essential for symptomatic patients who have had previous gastric surgery, as the postop​erative stomach is notoriously difficult to examine radiologically.
Duodenal disease is always better assessed by endoscopy rather than by radiography, although the endoscopist can miss duodenal ulcers if they are just behind the rim of the pylorus. Distal duodenal biopsy specimens are being increasingly used for the diagnosis of coeliac disease.
Colonoscopy is being increasingly used for the diagnosis of colonic disease in preference to a double-contrast barium enema.
Visualization of the pancreatic duct by direct endoscopic cannulation should be done when pancreatic tumors or chronic pancreatitis are suspected. This procedure, together with ultrasound or a computerized tomographic scan and pos​sibly a pancreatic function test, will give maximal diagnostic information.
Endoscopic visualization of the biliary tree is now the best diagnostic procedure for stones, tumors, and strictures of the bile duct and is the only reliable means of diagnosing primary sclerosing cholangitis. Furthermore, it offers the therapeutic procedures of sphincterotomy, stone withdrawal, and the insertion of stents across strictures.
Study of the gastric secretion
Study of the gastric secretion allows assessing fasting stomach function, secretory, partially evacuatory, and also acid-secretory function of the stomach.
Fractional method
Study is done in two periods: examination of nonstimulated secretion (basal secretion), and examination of stimulated secretion (after stimulants are given).
The amount of pure gastric juice aspirated during 1 h is called "hour strain" of secretion.

Fasting sample collecting (Normally 5-40 ml)
Basal secretion (Normally 50-100 ml) during 1 hour
Histamin or pentagastrin administration

Stimulated secretion (Normally 100-150 ml) during 1 hour

Study of the gastric content includes assessing of its physical, chemical rroperties, and microscopic studies.

Physical study
The following physical properties are determined: amount, color, consistency, and admixtures.
Amount Normally, after night fast the stomach contains from 5 to 40 ml, basal secretion is from 50 to 100 ml, and stimulated secretion is from 100 to 150 ml.
Changes of the gastric contents amount are of great diagnostic significance, and allow assess secretory and partially evacuatory function of the stomach.
Increased fasting gastric juice amount suggests constant gastric secretion (gastrochronorrhea) in high activity of parasympathetic system, in long-standing smoking abuse, ulcer disease, meal delay in the stomach, etc. Elevated "hour strain" of secretion usually suggests hypersecretion or delayed evacuation from the stomach; decreased "hour strain" - hyposecretion or accelarate evacuation.
Color. Normally, the gastric juice is colorless. In the presence of bile that may be belched into the stomach from the duodenum the juice is yellow or green. In the presence of blood, the gastric juice is red or more frequently brownish-black. In the presence of large amount of unaltered scarlet blood the procedure should be finished immediately.
Consistency, Normally, gastric juice is liquid; in the presence of mucus - tenacious and it is sometimes difficult to separate a portion from the whole mass of the juice taken.
Admixtures of bile, blood, and mucus can be present in the gastric juice. Ample mucus may suggest gastritis; supernatant mucus originates from the airways. Presence of the residues of food taken before indicates motor dysfunction of the stomach.
Chemical study
Study of the chemical properties allows assess acid-secreting function and include measurement of acidity, unbound hydrochloric acid, bound hydrochloric and lactic acid.
Total acidity is summary acidity of all acidic factors of gastric contents in physiological and pathological conditions (unbound, bound hydrochloric acid, organic acids and acid phosphates). Total acidity level depends mainly on unbound hydrochloric acid level.
Unbound (free) hydrochloric acid is that part of acid, which are contained in the stomach in a form of dissociated hydrogen and chlorine ions.
Bound hydrochloric acid is that part of acid, which is contained in the stomach in a form of non-dissociated molecules, chemically bound with proteins.
Measurement of basal and stimulated gastric secretion is used in the clinical assessment of patients with some gastrointestinal diseases. The range of values for normal subjects is extremely broad.
Study of the gastric secretion
	Fasting stomach content 

	Amount 
	5-40 ml 

	Total acidity 
	Not more than 20-30 mmol/1 

	Unbound hydrochloric acid 
	To 15 mmol/1 

	Basal secretion 

	Total amount collected by four portion in 1 hour after aspiration of fasting portion 
	50-100 ml 

	Total acidity 
	40-60 mmol/1 

	Unbound hydrochloric acid 
	20-40 mmol/1 

	Bound hydrochloric acid 
	10-15 mmol/1 

	1-h total hydrochloric acid output 
	1.5-5.5mmol/h 

	1-h unbound hydrochloric acid output 
	1. 0-4.0 mmol/h 

	Histamine stimulated secretion 

	Total amount 
	100-1 50 ml 

	Total acidity 
	80-100 mmol/1 

	Unbound hydrochloric acid 
	65-85 mmol/1 

	Bound hydrochloric acid 
	10-1 5 mmol/1 

	1-h total hydrochloric acid output 
	8-14 mmol/h 

	1-h unbound hydrochloric acid output 
	6.5-12 mmol/h 


Normally, fasting stomach contains usually no free hydrochloric acid. In can be present, but its contents should not be exceed 15 mmol/1. Presence of unbound hydrochloric acid in the fasting stomach, especially in high concentration (50-80 mmol/1) indicates duodenum ulcer or "irritated" stomach.
Basal unbound hydrochloric acid secretion is 20-40 mmol/1, total acidity is 40-60 mmol/1 normally.
Stimulated secretion of unbound hydrochloric acid is 65-85 mmol/1, total acidity is 80-100 mmol/1 in normal subjects.
In pathology can be observed hyperacidity (in the patients with peptic ulcer, chronic gastritis with acid hypersecretion), hypoacidity (in the patients with chronic gastritis with hyposecretion), and unacidity or achlorhydria -complete absence of hydrochloric acid after maximum dose of stimulator (atrophic gastritis associated with pernicious anemia, tumor).
To obtain more detailed information about gastric secretion function 1-h gastric acid output is measured.
Gastric output is absolute amount of hydrochloric acid secreted in certain period, and is calculated by formula or by nomogram in laboratory. Such calculations are done for each portion of the gastric juice. Then 1-h acid output is measured.
1-h acid output is absolute amount of unbound hydrochloric acid secreted in one hour, and is calculated by formula. 1-h basal acid output (BAO), stimulate submaximal acid output (SAO) or stimulate maximal acid output (MAO) are measured. 1 -h acid output allows determining either HC1 concentration, and amount of secreted gastric juice; and reflects true level of unbound HC1 secretion. 1-h HC1 output more authentically than concentration reflects condition and dynamic of acid secretion function of the stomach, especially in pathology.
Lactic acid. Gastric juice in physiological conditions contains insignificant amount of lactic acid that practically is undeterminable. In pathology it is produced as a result of vital activity of the lactobacillus in congested gastric contents in the absence of hydrochloric acid. In malignant tumor lactic acid can be produced as a product of tumor cells metabolism.
Endogastric pH-metry.
This method has advantages over routine fractional study of the gastric contents. Acidity measurement directly in the stomach is more physiological, as aspiration itself altered normal acid secretion. Furthermore, endogastric pH-metry allows studying acidity in the separate regions of the stomach: antrum, body, and cardia. Measurement of pH on separate levels has great diagnostic significance, especially in chronic gastritis. Registration is done in each 15 min before and after stimulation.
Assessing ofthepH-metry results (according to U. Linar).
	Secretion 
	pH 

	Fasting 

	Greatly acid 
	0.9-1.9 

	Medium acid 
	2.0-2.9 

	Moderate acid 
	3.0-4.9 

	Poor acid 
	5.0-6.9 

	Alkaline 
	7.0-8.9 

	Basal 

	Hyperacidity 
	Less than 1.5 

	Normal acidity 
	1.6-2.0 

	Hypoacidity 
	2.1-5.9 

	Unacidity 
	More than 6.0 

	Stimulated 

	Hyperacidic reaction 
	Less than 1 .2 

	Normoacidic reaction 
	1.2-2.0 

	Hypoacidic reaction 
	2.1-3.0 

	Decreased reaction 
	3.1-5.0 

	Unacidic reaction 
	5.0 and more 


Endogastric pH-metry allows obtaining more precise data concerning dynamic of gastric secretion in basal conditions and after stimulation. It is possible to assess duration and ending of secretion in response to stimulation.

Duodenal intubation with bile examination (6-staging chromatic duodenal intubation)

6-staging chromatic duodenal intubation is used for assessment bile secretion
1 stage is the basal secretion of bile (duration 20-25 minutes, amount 20-25 ml)

2 stage is the stage of hold-up of biliary excretion due to closed Oddi’s sphincter (duration 2-7 minutes, amount – 0 ml)

3 stage is the stage of closed Lyutkens’s and opened Oddi’s sphincter, excretion bile from bile duct( duration – 3-6 minutes, amount 3-6 ml is portion A)

4 stage is a cystic bile, excretion bile from gall-bladder (duration 20-30 minutes, amount 30-60 ml is portion B)

5 stage is a intrahepatic bile, excretion bile from common hepatic duct, secreting during examination in liver (duration 20-25 minutes, amount 20-25 ml is portion C)

6 stage is a remaining cystic bile, final contraction of gall bladder in 2-2,5 hours of examination (duration – 10-15 minutes, amount 10-15 ml).

Cystic bile (portion B) examination– in a norm: 
· amount 40-70 ml, time of selection 20-30 minutes 

· specific gravity of bile norm value– 1016 ±1

· pH of bile– 7,3 ± 0,1

· concentration of cholesterol in a cystic bile 8,04 ± 0,72 mmol/l

· cholato-cholesterol coefficient - 29 ± 2

· concentration of bilirubin - 3,8 ± 0,38 mmol/l

· concentration of sialic acids - 130 ± 12 units

· negative C-reactive protein (norm is negative

· bile is sterile

Materials for self-control (added)
Control questions:
1. What is abdominal sonography, its main principles?

2. The normal value of the main ultrasonographic parameters of the lever, gallbladder, spleen and pancreas? Their diagnostic value.
3. What are main principles of of pH-metry, gastric intubation?

4. What are main principles of duodenal intubation, bile examination? Its diagnostic importance.

5. What purpose do we use daily blood pressure monitoring with? Its diagnostic importance.

6. What are main principles of fibrogastroscopy, colonoscopy? Their diagnostic importance.
7. What are main biochemical tests of blood, feces, gastric juice? Their diagnostic value
 Practical task that should be performed during practical training

1. Assessing abdominal ultrasonographic conclusion

2. Assessing results of biochemical tests of blood, feces, gastric juice, bile

3. Assessing results of pH-metry, fibrogastroscopy, colonoscopy
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