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Value of ultrasound in the diagnosis of acute appendicitis 
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Acute appendicitis is the most common surgical disease. Incidence of appendectomies performed for 

suspected acute appendicitis is rather high, although some other diseases may mimick appendicitis. 

10-30 % of appendectomies are pe1formed unnecessarily. Using ultrasound diagnostics the number

of unnecessary operations was reduced to 2.85 %, the number of nonrecognized cases of appendicitis

to 7%, while in 24.9% of patients prepared for surgery due to the picture of acute appendicitis,

another disease was found, and operation avoided. Ultrasound specificity was 94 %, sensitivity was

89 % and accuracy 90 %. Based on the results of our investigation, ultrasound examination of the

appendix has proved to be highly recommendable as a routine method in the preoperative treatment

for appendectomy.
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Introduction 

Acute appendicitis presents the most common, 
though diagnosticaly very delicate indication 
for surgical operation. In spite of all clinical 
indications, as much as 30 % of patients with a 
suspected appendicitis are operated on without 
real need because some other disease was misin­
terpreted as appendicitis.1

•
2 

Ultrasound diagnostics using high resolute 
transducers, suprapubic and transvaginal exami­
nation methods, the appendix compression 
technique, as well as the diagnostic criterion 
calling for appendix visualization, wall thickness 
greater than 4.0 mm and transudate formation 
all enable the high accuracy of the diagnosis of 
appendicitis and its attendant complications. 3-!0 
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The aim of this study was to evaluate transab­
dominal and intravaginal ultrasonography in 
the diagnosis of acute appendicitis, that is, to 
evaluate its role in preventing an operative 
procedure indicated by the incorrect diagnosis. 

Materials and methods 

During a 10-year period, in collaboration with 
the Emergency Surgical Service of the Depart­
ment of Surgery, the "Merkur" University Ho­
spital, 570 patients suspected of having appen­
dicitis on the basis of clinical and laboratory 
findings, were ultrasonographically examined. 
After a complete examination, transabdominal 
ultrasonography toget�er with an additional in­
travaginal ultrasonography in women, were per­
formed using high resolute transducers. 

Of 570 patients, 385 were submitted to ope­
ration, and 185 remained under frequent clinical 
follow-up in order to confirm or rule out appen­
dicitis. 
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Ultrasonographic examinations were perfor­

med by three well-trained sonographers. No 

tirne limits for the examination were imposed, 

and the diagnostic criterion of appdenicitis call­

ed for the following parameters: 

l. appendix visualization

2. dosed transducer compression and pain

3. wall thickness >4,0 mm

4. perityphlitic abscess visualization

The following equipment was used for exami­

nation : the Radius CF GI, RT 4000, RT 3600, 

RT 2800, all provided with 7 ,5 MHz transducers 

and the first two also with additional 7 ,5 MHz 

intravaginal transducers. 

Results 

During a 10-year study 570 patients with clinical 

symptoms of appendicitis, accompanied with 

increased temperature and leukocytosis, were 

examined. Using ultrasonography, acute appen­

dicitis was suspected in 385 patients by the 

above mentioned criteria, while in 185 patients 

the diagnosis of appendicitis was ruled out or 

was uncertain. 

Open or laparoscopic surgery was performed 

in 385 patients. In 11 patients ultrasound diag­

nosis was not accurate, the picture of appendi­

citis having been simulated by inflammatory 

bowel diseases, adentis, or inflammatory altera­

tions in the small pelvis. 

A hundred and eighty-five patients ultrasono­

graphically diagnosed without the signs of ap­

pendicitis or with suspected appendicitis were 

followed-up intensively in the course of 5 days, 

and in 42 patients a clinical picture of appendi­

citis eventually developed, in some of them 

subsequently recognized at sonography. These 

42 patients were submitted to surgery. 

Sensitivity of the examination was 89 % , spe­

cificity was 94 % and accuracy 90 % . 

Discussion 

Despite the apparently manifested symptoms of 

appendicitis in most of the patients, the diagno­

sis of acute appendicitis can be difficult in a 

smaller group of patients including especially 

children, pregnant women and elderly people. 

Certain gastrointestinal diseases, genitourinary 

system diseases and obstretric and gynaecologi­

cal diseases present particular problems in dif­

ferential diagnosis. 

Even with ali laboratory and clinical examina­

tions available 10-30 % of the patients diagnos­

ed with appendicitis are operated on without a 

real reason as actually suffering from a disease 

other than appendicitis, eg. disease of some of 

the systems mentioned above. 

Using ultrasonography the number of unne­

cessary operations on our patients was reduced 

to only 2.85 (11 % ) of patients. 

Figure l. Shows thc thickcncd wall of the appcndix 
> 4,00mm.

Figure 2. Shows the thickened wall of the appendix 
up to 4,0 mm with formcd perityphlitic abscess. 
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It shoud be mentioned that ultrasonography 

prevented 185 patients (32.4 % ) from being 

operated on due to failure to recognize or 

establish a certain diagnosis of appendicitis, 

and that intensive follow-up of patients enabled 

a stili timely operation in 42 of them (7 % ) . 

thus avoiding possible complications. 

The use of ultrasonography prevented an 

unnecessary operation in 142 (24.9 % ) patients. 

When assessing acute appendicitis all clinical 

and laboratory parameters, as well as ultrasono­

graphic parameters of inflammation including 

the wall thickness greater than 4.0mm and 

liquid, ie. perityphlitic abscess formation should 

be observed. (Figure 1, 2) 

It is very important to use the dosed compres­

sion technique with appendix visualization, as 

well as pain registration, which additionaly im­

prove examination accuracy. 

Intravaginal ultrasonography was of great im­

portance in diagnosing obstetric and gynaecolo­

gical disorders in patients in whom it was not 

possible to diagnose appendicitis or the diagnos­

is was not certain at transabdominal ultrasono­

graphy. Uncertain ultrasonographic diagnoses 

of appendicitis despite well-founded clinical su­

spicion, indicate on the basis of our results, the 

necessity of intensive follow-up of patients in 

the subsequent several days because of the 

inability of ultrasound to approach the retro­

coecal location and atipical site of the appendix, 

and the possibility of paretic and thickened 

bowel loops to simulate appendicitis. 

According to our investigation, we recom­

mend the ultrasonographic examination of 

acute appendicitis as a complementary diagno­

stic method which by its advantageous possibi­

lity of using the additional intravaginal examina­

tion technique in doubtful cases, provides a 

significant reduction of unnecessary surgical 

procedures. 

In our study the use of intravaginal ultrasono­

graphy has significantly reduced the number of 

positive diagnosis of appendicitis in women 

which suggests that this examination method 

should be used in this population of patients 

paralel to suprapubic examination. 11 

Conclusion 

Ultrasonographic examination of the appendix 

has become a complementary diagnostic me­

thod in the recognition of acute appendicitis. 

It is of a particular importance in children, 

pregnant women, elderly people, and in all 

patients with atipical clinical presentation. The 

use of intravaginal transducer and the 7 .5 MHz 

transducer in suprapubic examination improves 

the accuracy of the diagnostic procedure. This 

examination method reduced the number of 

unnecessary operations to only 2.5 % of patients 

and was inefficient in the detection of appendi­

citis in only 7 % of patients. Satisfactory speci­

ficity and sensitivity accompanied with sufficient 

accuracy argue for the desirability of the intro­

ducing ultrasonography in the routine examina­

tion procedure of acute appendicitis. 
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