Abdominal Examination

· Boundaries:
· The abdomen is defined as the region lying between the thorax above and the pelvic cavity below. The anterior abdominal wall is bounded by the 7th to 12th costal cartilages and the xiphoid process of the sternum superiorly and the inguinal ligaments and pelvic bones inferiorly.

· The abdominal cavity is separated from the thoracic cavity by the diaphragm. There is no such delineation, however, between the abdomen and the pelvis and, as a consequence, definitions vary.
· Applied anatomy:
· The abdomen includes the perineum, external and internal genitalia and the inguinal regions.
· Abdominal contents:
· The abdomen contains structures which form part of just about every body system.

· The digestive organs of the oesophagus, stomach, small intestine, large intestine and the associated organs (liver, gall bladder and biliary system, exocrine pancreas) all lie within the abdomen. The endocrine portion of the pancreas, the adrenal glands and gonads represent the endocrine system. From the cardiovascular system the abdominal aorta with its important branches to the liver, spleen, intestine, kidneys, and lower limbs. The immunological system is represented by the spleen. The multiple lymph nodes surrounding the aorta and intestines and the MALT tissue within the intestine itself. The whole of the urinary system is present (kidneys, ureters, bladder, and urethra).

· Abdominal Regions:
· The abdomen is divided, for descriptive purposes, into nine regions by the intersection of imaginary planes, two horizontal and two sagittal. The upper horizontal plane (trans pyloric) lies at the level of the first lumbar vertebra, midway between the suprasternal notch and the symphysis pubis. The lower plane passes through the upper borders of the iliac crests. The sagittal planes are indicated on the surface by lines drawn vertically from the mid-inguinal points towards the midclavicular points.

· To make easier, the abdomen can also be simply divided into 4 quadrants by imagining 1 horizontal and 1 vertical line crossing at the umbilicus.
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· General rules of local examination:
	


	· → Whenever possible, examine the patient in good light and warm surroundings. 

· → Position the patient comfortably supine with the head but not the shoulders resting on one or two pillows in order to relax the muscles of the abdominal wall. 

· → Use extra pillows to support a patient with severe kyphosis. 

· → Do not ask a patient with severe breathlessness to lie flat. 

· → Ask the patient to remove his clothes so that there is complete exposure from the nipple above to the mid-thigh below. 

· → As well as using your eyes note any smell from the patient such as foetor hepaticus, uraemia, the characteristic smell of melena, and ketones in fasting or ketoacidosis.


1. Inspection of the abdomen.
· Starting from your usual standing position at the right side of the bed.
· inspect the abdomen for:
1. The contour of the abdomen.
2. The umbilicus.
3. Abdominal movement.
4. Subcostal angel.
5. The skin.
6. Divarication of the recti.
7. Hernial orifices.
8. Hair distribution.
9. Peristalsis.
10. Pulsations.
11. Prominent vasculature.
1-The contour of the abdomen:
· The abdomen is normally flat or slightly scaphoid and symmetrical.

· Abnormalities…………

· Generalized enlargement (symmetrical or not, full flanks or not). 
·  Localized swelling.
· DD of abdominal enlargement (4F)

* Fluid……. Ascites (bulging flanks).
* Fat………obesity (umbilicus sunken).
* Flatus………gaseous distention.
* Fetus.
2-The umbilicus:
· Normally it is midway between xiphi sternum and symphysis pubis and slightly inverted.

· We comment on site, shape, and any signs of inflammation, hernia,  fistula,  abnormal discharge, abnormal discoloration,  nodules ( sister joseph nodules), umbilical granuloma or adenoma and dilated veins (Caput medusa).
3- Abdominal movement:
· Normal …. Freely mobile with respiration.
· Abnormal ….disturbed movement.
     - Tense ascites.
    - Peritonitis, no movement at all.

    - Diaphragmatic paralysis,
          * Unilateral paralysis; one side move on0ly.

          * Bilateral paralysis; paradoxical movement.
3- Subcostal angel:
Normal………. Acute to Right angle (70-90’)

Abnormal………. Obtuse (indelicate chronic increase intra-abdominal pressure)

4-The skin............. including:

*Scars. Describe or diagram their location.
*Striae; these are stretch marks usually present on the flanks or lateral aspect of the abdomen. 
They are whitish or pink linear marks on the abdominal skin produced by gross stretching of the skin with rupture of the subcutaneous elastic fibers and indicate recent changes in size of the abdomen as pregnancy, ascites.

Wide purple striae are characteristic of Cushing's disease or excessive steroids therapy.
* Scratch marks. 

*Discoloration…There are 2 classical patterns of bruising/ discoloration indicating the presence of retroperitoneal blood (seen especially in pancreatitis):

          -Cullen's sign: discoloration at the umbilicus and surrounding skin.
         -Grey-Turner's sign: discoloration at the flanks

*Rashes and lesions.
5-Divarication of the recti:
· It denotes weak abdominal muscles as in congenital weakness, multiparous or in any condition producing chronic increase in the intra-abdominal pressure or loss of muscular tone.

· Ask the patient to lift their head off the bed or to sit up slightly, this cause the abdominal recti to contract and reveal separation of the pair. 
· 6-Hernial orifices

Normal………. Intact hernial orifices.
Hernia denotes weak abdominal muscles associated with increase in intra-abdominal pressure. 
The patient is examined while standing and ask the patient to cough so the abdominal contents bulge through the hernia ring.

 Examples of hernia are epigastric, umbilical, inguinal, femoral and incisional hernias. 

7-Hair distribution;
· Normal

      Male….triangular with apex toward umbilicus.
      Female…..upper horizontal line. 

· Feminine hair distribution in liver cell failure.
8-Peristaltic waves: Observe for several minutes if you suspect intestinal obstruction. Peristalsis may be visible normally in very thin people.

9-Pulsations; the normal aortic pulsation is frequently visible in the epigastrium.

· Epigastric pulsation:
· Aortic….. Aortic regurge, aneurism.
· Right ventricle…. Right ventricular hypertrophy.
· Hepatic….. Tricusped regurge, hemangioma.
10- Dilated veins;
· If veins are seen coursing over the abdomen, note their exact location.

· Attempt to map the direction of blood flow within them:

· Place 2 fingers at one end of the vein and apply occlusive pressure

· Move 1 finger along the vein, emptying that section of blood in a milking action.

· Release the pressure from one finger and watch for flow of blood back into the vein.

· Repeat, emptying blood in the other direction.

· Due to the venous valves, you should be able to determine the direction of blood flow in that vein.

· Inferior flow of blood suggests superior vena cava obstruction.

· Superior flow of blood suggests inferior vena cava obstruction.

· Flow radiating away from the umbilicus (caput medusa) indicates portal vein hypertension (Porto-systemic shunting occurs through the umbilical veins which become engorged).

	
	Portal hypertension
	IVC obstruction.

	Site of veins
	-prominent around umbilicus.
-absent over the back.
	- prominent in the flanks.
- Collaterals may present in the back.

	Direction of blood flow
	Away from umbilicus.
	Upward.


II) Palpation:
· General approach;
· The patient should be positioned lying supine with the head supported by a single pillow and arms at their sides.

· Squat by the side of the bed or couch so that the patient's abdomen is at your eye level.

· Each of the 4 quadrants should be examined in turn with light, and then deep palpation before focusing on specific organs. Start away from the area of tenderness.
· Light palpation:

· For this, you use the finger-tips and palmar aspects of the fingers.

· Lay your right hand on the patient's abdomen and gently press in by flexing at the metacarpo-phalangeal joints.

· We examine for tenderness, rigidity/ guarding and superficial masses. 

· Deep palpation:
· Once all 4 quadrants are lightly palpated, re-examine using more pressure. This should enable you to feel for organ enlargement, any masses or structural abnormalities.

· If a mass is felt, treat it as you would any other lump describing its exact location, size, shape, surface, consistency, mobility, movement with respiration, tenderness and whether or not it is pulsatile.

· Palpating the abdominal organs;
· Liver;
· The normal liver extends from the 5th intercostal space on the right of the midline to the costal margin, hiding under the ribs so is often not normally palpable.
· Using the flat of the right hand, start palpation from the right iliac fossa.

· You should angle your hand such that the index finger is aligned with the costal margin. 

· Exert gentle pressure and ask the patient to take a deep breath.

· With each inward breath, your fingers should drift slightly superiorly as the liver moves inferiorly with the diaphragm. Relax the pressure on your hand slightly at the height of inspiration.

· If the liver is just above the position of  your hand, the lateral surface of  your index finger will strike the liver edge and glide over it with a palpable step

· If the liver is not felt, move your hand 1-2cm superiorly and feel again.

· Repeat the process, moving towards the ribs until the liver is felt.

· If a liver edge is felt, you should comment on:

· How far below the costal margin it extends in finger-breadths or (preferably) centimeters and records the number carefully.

· The nature of the liver edge and surface.

· The presence of tenderness.

· Whether the liver is pulsatile.

Techniques of palpation

Upper border…..heavy percussion to detect hepatic dullness (tidal percussion)

Lower border ….by deep palpation via:
· Ordinary method

· Tips of hand (Hutchinson method)

OTHER METHODS OF PALPATIONS

*Bimanual method. 
*Dipping method.
*Hooking method.
· Spleen;
· The largest lymphatic organ which varies in size and shape between individuals roughly the size of a clenched fist (12cm x 7cm).

· Normally hidden beneath the left costal cartilages and impalpable.

· Enlargement of the spleen occurs in a downward direction, extending into the left upper quadrant (and even the left lower quadrant) a cross towards the right iliac fossa.

· Palpated using a similar technique to that used to examine the liver.

· Your left hand should be used to support the left of the ribcage posterolateral. Your right hand should be aligned with the fingertips parallel to the left costal margin.

· Start palpation from right iliac fossa towards the left costal margin asking the patient to take a deep breath in and feeling for the movement of the spleen under your fingers much like palpating the liver.

· The inferior edge of the spleen may have a palpable notch centrally which will help you differentiate it from any other abdominal mass.

· If a spleen is felt, measure the distance to the costal border in finger-breadths or (preferably) centimeters.

· An impalpable spleen may sometimes become palpable by repositioning the patient. Ask them to roll onto their right side and repeat the examination as above (Right lateral position).

· Splenic percussion sign: We percuss the last intercostal space anterior axillary line, normally it is tympanitic resonant then, ask the patient to hold inspiration, if the tympany becomes dull = slightly enlarged spleen. 
· Gallbladder:
· Lies at the right costal margin at the tip of the 9th rib, at the lateral border of the rectus abdominis. Normally only palpable when enlarged due to biliary obstruction or acute cholecystitis.

· Felt as a bulbous, focal, rounded mass which moves with inspiration.

	· Palpation of the gallbladder the examining hand should be perpendicular to the costal margin at the tip of the 9th rib (where the lateral border of the rectus muscle meets the costal cartilages).


· Important gallbladder signs

-Murphy's sign
· A sign of acute cholecystitis on palpation over the gallbladder during deep inspiration. Inspiration may be sharply arrested with tensing of the abdominal muscles because of a sudden accentuation of pain.  

-Courvoisier's law
· In the presence of jaundice, a palpable gallbladder is probably NOT caused by gallstones.

· Kidney:
· The kidneys are retroperitoneal, lying on the posterior abdominal wall either side of the vertebral column between T12 and L3 vertebrae. They move slightly inferiorly with inspiration. The right kidney lies a little lower than the left (displaced by the liver).

· Palpation is bimanual (both hands). You may be able to feel the lower pole of the right kidney in normal, thin people.

· Place your left hand behind the patient at the right loin.

· Place your right hand below the right costal margin at the lateral border of the rectus abdominis.

· Keeping the fingers of your right hand together, flex them at the metacarpo-phalangeal joints pushing deep into the abdomen.

· Ask the patient to take a deep breath you may be able to feel the rounded lower pole of the kidney between your hands, slipping away when the patient exhales.

· This technique of using one hand to move the kidney toward the other is called renal ballottement.

· Repeat the procedure for the left kidney-leaning over and placing your left

· Hand behind the patient's left loin.
	Table Differentiating an enlarged spleen and an enlarged left kidney

	Enlarged spleen

Enlarged kidney

Impossible to feel above.
Can feel above the organ.
Has a central notch on the leading edge.
No notch but you may feel the central hilar notch medially.
Moves early on inspiration.
Moves late on inspiration.
Moves inferio-medially on inspiration.
Moves inferiorly on inspiration.
Not ballottable.
Ballottable.
Dullness to percussion.
Resonant percussion note due to overlying bowel gas.
May enlarge toward the umbilicus.
Enlarges inferiorly lateral to the midline.



· Palpation of the  urinary bladder:

Normally it is not palpable, if there is retention of urine it is felt as smooth, firm, regular and oval swelling. Its upper border may reach the umbilicus while its lower border cannot be felt (pelvi abdominal mass). 

III) Percussion:
· Value; the principal value of percussion is to distinguish between distension duo to gases, ascites, cystic or solid swelling. Also it is important to percuss for liver, spleen and urinary bladder.
· Principles; 

1- Percuss from resonance to dull.

2- Place the finger used for percussion on the abdomen parallel to the direction to the anticipated note change.
3- Percuss lightly for the liver and more firmly for deeper structures as the upper border of the liver or the urinary bladder.

A) Examining for ascites; 
1- Shifting dullness for moderate ascites, 

*Examine the patient supine from the center of the abdomen to flank until a dull note is obtained.
*Mark the level to keep the finger in place as the patient rolls on to the other side.

*Pause for at least 10 seconds, ascites is suspected if the note becomes resonant.

*The shifting here must be bilateral.

2- Fluid thrill for tense ascites; Place a detecting hand on the patient flank while flicking the skin over the other flank using the thumb finger with the patients hand placed on the abdomen along with the mid line sagittal plane to prevent any possible thrill transmitted via the abdominal wall. 


B) Liver:
· Percuss to map the upper and lower borders of the liver-note the length, in centimetres, at the midclavicular line.

C) Spleen:
· Percussion from the left costal margin towards the midaxillary line and the lower left ribs may reveal dullness suggestive of splenic enlargement that could not normally be palpated.

· Splenic percussion sign: We percuss the last intercostal space anterior axillary line, normally it is tympanitic resonant then, ask the patient to hold inspiration, if the tympany becomes dull = slightly enlarged spleen. 

D) Kidneys:
· Useful in differentiating an enlarged kidney from an enlarged spleen or liver. The kidneys lie deep in the abdomen and are surrounded by perinephric fat which makes them resonant to percussion. Splenomegaly or hepatomegaly will appear dull.
E) Bladder:
· Dullness to percussion in the suprapubic region may be helpful in determining whether an ill-defined mass is an enlarged bladder (dull) or distended bowel (resonant).

IV) Auscultation:
1-Bowel sounds;
· These are low-pitched gurgling sounds produced by normal gut peristalsis. They are intermittent but will vary in timing depending on when the last meal was eaten. They normally occur every 5-10 seconds, but the frequency varies widely. You must listen for up to 2 minutes before concluding that they are absent.

· Listen with the diaphragm of the stethoscope just below the umbilicus.

· Borborygmus: this is a loud low-pitched gurgling that can even be heard without a stethoscope. (The sounds are called borborygmi.) Typical of diarrheal states or abnormal peristalsis.

· Absent sounds: if no sounds are heard for 2 minutes, there may be a complete lack of peristalsisi.e. A paralytic ileus or peritonitis.

2-Bruits;
· These are sounds produced by the turbulent flow of blood through a vessel similar in sound to heart murmurs. Listen with diaphragm of the stethoscope.

· Bruits may occur in normal adults but raise the suspicion of pathological stenosis (narrowing) when heard throughout both systole and diastole. There are several areas you should listen at on the abdomen.
· Just above the umbilicus over the aorta (abdominal aortic aneurysm).

· 2-3 cm above and lateral to the umbilicus to listen for renal artery bruits as in renal artery stenosis

· At the epigastrium (mesenteric stenosis).

· Over the liver (AV malformations, acute alcoholic hepatitis, hepatocellular carcinoma).

3-Friction rubs;
· These are creaking sounds like that of a pleural rub heard when inflamed peritoneal surfaces move against each other with respiration.

· Listen over the liver and the spleen in the right and left upper quadrants respectively.

· Causes include hepatocellular carcinoma, liver abscesses, recent percutaneous liver biopsy, liver or splenic infarction and STD-associated peri hepatitis (Fitz-Hugh-Curtis Syndrome).

4-Venous hums;
· Too and fro continuous murmur heard in the epigastric region or in the region of xiphoid process or umbilicus in case of portal hypertension duo to reopening of the umbilical veins.
5-Succession splash;
· Splashing sound heard over distended viscus with gas and fluid 

· Causes;              Pyloric obstruction.
                                     Paralytic ileus (distended loop).
· Test;   Place stethoscope on abdomen with free hand quickly depress anterior abdominal wall …… splash is heard.
6)  Puddle sign for minimal ascites, 

*In patient in knee elbow position, the examiner places his diaphragm over the most dependent part of the abdomen and start flicking the finger over a flank then gradually moves the diaphragm over the opposite flank.

*A positive sign is a sudden increase in intensity of the sound just as the diaphragm move beyond the edge of the peritoneal fluid. 

7) Scratch sign for organomegaly e.g: liver enlargement, spleen enlargement and urinary bladder enlargement.

8) Fetal heart sounds.

9) Uterine soufflé.

· Per rectum examination (PR):
· This is an important part of the examination and should not be avoided simply because it is considered unpleasant. It is particularly important in patients with symptoms of PR bleeding, tenesmus, change in bowel habit and pruritus ani.
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