(THE ACUTE
 ABDOMEN

PLAIN ABDOMINAL RADIOGRAPHS
(Value:
· Patients with an acute abdomen = largest group of people presenting as a general surgical emergency.
· Plain film radiographs: one of the first and most useful methods of further investigation although of other advanced modalities.

(Role in diagnosis: 

· In most acute abdominal conditions, the radiological diagnosis
depends on gas patterns, 
for example    - Distribution of gas in dilated and non-dilated bowel 
                       - & Presence of gas inside or outside the bowel lumen. 
Plain films are likely to remain the best method of imaging these gas  for many years to come, and radionuclide studies, CT & MRI are unlikely to play any major role in the initial investigation of the acute abdomen. 
· In certain specific conditions, gas shadows play a relatively minor role, e.g. acute cholecystitis,( ultrasound has become the initial imaging technique of choice. 
However, the presence of moderate or large amounts of intra abdominal Gas( acts as a barrier to ultrasound waves( make the ultrasound examination difficult or sometimes impossible.
( Interpretation:  
· Not infrequently the appearances are non-specific or even positively misleading ( further investigations using contrast media, ultrasound, radionuclides or CT may be required. 
· When the radiological diagnosis is specific or supports the clinical finding( surgery is often indicated without further investigation.

· It is often of value to view the radiographs initially in the absence

of any clinical information.

The radiologist has one major role, to help the surgeon decide whether or not a patient with acute abdominal pain needs to have an operation.
Radiologist should try and indicate to the surgeon whether the operation should be performed immediately or whether time can be spent in resuscitating the patient or carrying out further investigations.

(Radiographic technique:
* Position :  A supine abdomen and an erect chest  regarded as the basic standard radiographs 

N.B.  patients should be in position for 10 min prior to the horizontal- ray radiograph to allow free gas time to rise to the highest point.

.
*  Ray Direction : A horizontal-ray abdominal radiograph, in erect or left lateral decubitus( add more information and to demonstrate fluid levels.

* Wherever possible, the bladder should be emptied before the supine radiograph is taken, and this should always include the area from the diaphragm to the hernial orifices.

CHEST X-RAY

A chest radiograph is essential examination for any patient presenting with an acute abdomen. The reasons are as

follows: 
I- The erect chest film is the best radiograph for showing the presence of a small pneumoperitoneum, 

( particularly on the right side between the liver and the diaphragm.)

II-       It is superior to the erect abdominal film for this purpose because: 
( in the Abdomen film the divergent X-ray beam penetrates the gas at the top of the diaphragm obliquely , 
While in the erect chest film, however, the top of the diaphragm and the gas beneath are penetrated almost tangentially by the X-ray beam
( Abdomen film is relatively dark due to overexposure 
While in the erect chest film, the exposure of the diaphragm is optimal to show small amounts of gas.

III- A number of chest conditions may present as acute abdominal pain and mimic it (Box 22.1). They may be suspected on the chest radiograph.

Box 22.1 Chest conditions that may mimic an acute abdomen:
*Pneumonia—particularly lower lobe  *Pneumothorax  
*Pulmonary infarction     *Myocardial infarction
*Pleurisy                         *Pericarditis  

 *Leaking or dissecting thoracic aortic aneurysm  

*Congestive cardiac failure 
IV. Acute abdominal conditions may be complicated by chest pathology. For example,

· pleural effusions frequently complicate ( acute pancreatitis, 

· heart failure, or aspiration pneumonia ( may follow prolonged vomiting in intestinal obstruction.

 *  Up to 10% of patients with an acute abdomen may have acute unsuspected chest conditions, which will be diagnosed on the chest radiograph.

V. Postoperative chest complications and subphrenic abscesses are relatively common following emergency surgery for an acute abdomen. *Comparison with a previously normal film ( enable an early diagnosis of complications to be made.
ABDOMINAL RADIOGRAPHS

* Position 1:  The supine abdominal radiograph is probably the single most useful film.
* Role:  ( It allows the distribution of gas.

  (Determine the calibre of bowel d and may show displacement of bowel by soft-tissue masses.

 ( Obliteration of fat lines normally visualised,

           for example:  psoas outlines, may indicate fluid or inflammatory

exudate in these regions.

* Position 2:
     - Horizontal-ray films,( either erect , it Allowing redistribution of gas within distended bowel.
* Role:  is taken to show fluid levels and free gas'.

 Is superior to the erect abdominal film for the demonstration of a pneumoperitoneum.

  BUT , the presence of fluid levels in bowel rarely contributes to the diagnosis in an acute abdomen. 
Why?  because 
- There are numerous causes of small-bowel fluid levels. –Box22- 

 -  Most of these fluid levels lie within the colon, but it may be difficult to differentiate from small-bowel fluid levels. 
- The number, distribution and length will not usually help to distinguish

between the two commonest causes,  Obstruction and Paralytic ileus, or

any of the others (Box 22.2). 
Box 22.2 Some of the causes of small-bowel fluid levels

*Small-bowel obstruction     *Large-bowel obstruction   *Paralytic ileus

*Gastroenteritis                     *jejuna' diverticulosis
*Congestive cardiac failure  *Mesenteric thrombosis

* Hypokalaemia                    * Uraemia

*Osmotic evacuants              *Cleansing enemas
Serosal metastases

( Normal

N.B. A small number of short fluid levels are frequently present, and sometimes as many as 26 fluid levels up to 10 cm long may be seen in normal patients.
However, three or more small-bowel fluid levels > 2.5 cm are abnormal,( indicate dilated small bowel, usually with stasis.
* position 3: Lt Lateral decubitus (patient lying on the left side but with the X-ray beam horizontal.)
* Role : 
  - In patients who are unfit to sit or stand for an erect film 
 it is the projection

of choice to show a small pneumoperitoneum. Some have suggested

that it should be the first film taken when searching for a

pneumoperitoneum. In this projection, free gas may be trapped

between the edge of the liver and the lateral abdominal wall, or someti

mes over the pelvis when this is the highest point, which is more

likely to occur in females. In the left lateral decubitus position, air will

preferentially leave a perforated duodenal or antral ulcer, while fluid is

more likely to leak when the patient is erect. Furthermore, if air is

present in the lesser sac of the peritoneum following a perforated posterior

gastric ulcer, it will enter the main abdominal cavity and be

more readily identified. A gas-filled dilated duodenal loop, one of

the commonest signs of acute pancreatitis, is best shown in this

projection.

A lateral abdominal view may demonstrate calcification in an

aortic aneurysm which has not been detected on the supine view.

It has been suggested that as many as six standard films are the

minimum requirement for an acute abdomen. However, there is

considerable merit and saving in time and film costs in taking an

erect chest and a supine abdominal radiograph and only proceeding

i f these films do not confirm the clinical diagnosis or if abnormalities

are detected which need further elucidation.

To obtain good radiographic contrast between the water density

of the soft tissues and the relative transradiancy of fat, the kilovoltage

used should be kept low, ideally in the range 60-65 kV, and the

output of the set must be sufficient to keep the exposure time short.

Blurring, due to even slight respiratory movement, may obscure

details of fat line, small gas bubbles and calcification.

Normal appearances

Organ identification on plain radiographs depends on anatomical

position, helped by the tissue–fat interface, and the presence of gas,

fluid or food residue within the bowel.

Relatively large amounts of gas are usually present in the

stomach, which can be identified by its position and the gastric rugae

on supine radiographs, and it is common to see a long air–fluid

level in the fundus of the stomach when erect. The duodenal cap is

often gas-filled and frequently contains a fluid level on erect films.

Small-bowel gas is extremely variable: usually, relatively small

amounts of gas are present and are insufficient for more than a short

length of fluid level to be demonstrated. Sometimes, however, with

air swallowing, such as in breathless patients or those with abdominal

pain, there may be enough air for longer lengths of small bowel to be

outlined and the valvulae conniventes identified (Fig. 22.1). In the

non-obstructed patient it is, however, rare to see the thin bands of

valvulae conniventes stretching over more than a short segment of

