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ORIGINAL ARTICLE

Preoperative abdominal ultrasonography: validity and it's
diagnostic errors in suspected appendicitis
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ABSTRACT
Aim: The aim of this study is to evaluate the accuracy of preoperative abdominal ultrasonography in suspected
appendicitis, and equivocal exam.
Background: Acute appendicitis is a common problem and occasional challenging diagnosis in emergency department
of every general hospital.
Patients and methods: Within a period of one year from march 2007 through March 2008, all patient with suspected
appendicitis and equivocal physical exam admitted in emergency department of Taleghani hospital undergone
preoperative sonography and then results compared with intra operative finding and final pathologic report.
Results: Among totally 106 urgent appendectomies performed in this period of time, 65 (61.3%) of patients had highly
suspicious physical finding and underwent appendectomy directly without delay. Of the remainder, 41 (38.7%) with
equivocal exam, preoperative ultra sonography were performed and then underwent appendectomy and entered in this
study. Of totally 41 patients, 25 (61%) were male and 16 (39%) were female. Preoperative ultra sonography were highly
suggestive appendicitis in 15 (36.59%) of patients, that correlate with intra operative finding and final pathologic results
of appendicitis in 14 (93.3%), eight (19.51%) patients with final operative finding of appendicitis had also preoperative
sonography suggestive of appendicitis. Among 18 (43.9%) patients with preoperative ultra sonography of normal
appendix or inability for visualization appendix, 14 (77.7%) had final pathologic diagnosis of appendicitis. Sensitivity,
specificity, positive and negative predictive values of preoperative sonography were 73.3%, 75%, 95.6% and 27.3%,
respectively.
Conclusion: Preoperative ultra sonography as a tool in evaluation of patients with equivocal physical findings,
suspicious of appendicitis, has a moderate accuracy in this setting, considering ultra sonography as operator- dependent
measure.
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INTRODUCTION
1

Acute appendicitis is a highly prevalent
surgical issue facing general surgeons and
occasional referral centers. Physical exam is yet
the most reliable mean in frequent diagnosis of
appendicitis. Sometimes it becomes a challenging
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conflicting problem (1-3), necessitates the
application of additional tools for the definite
preoperative diagnosis. Well-timed diagnosis
followed by urgent appendectomy reduce
devastating result of misdiagnosis with high
morbidity rate and also the rate of negative
appendectomy, specially for women of
reproductive age. Despite the increased use of
ultra sonography and CT in evaluating some
selected patients with preoperative equivocal
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exam, the rate of misdiagnosis followed by
appendiceal rupture and peritonitis remained
constant.
This
also
include
negative
appendectomies encountered child- bearing age
women with subsequent infertility.
This study aims to overview the accuracy of
preoperative sonography in some selected patients
with conflicting finding.

PATIENTS and METHODS
During a period of one year from March 2007
through 2008, 106 patients with suspected acute
appendicitis underwent urgent appendectomy, in
surgery department of Taleghani hospital. Sixty
five patients with certain diagnosis based on
history and physical finding and lab. Data
underwent appendectomy without delay, and
preoperative imaging wasn't performed in this
group and therefore was excluded from this study.
Forty one patients with equivocal presentation
who recently established Alvarado scale of 5-8
undergone preoperative abdominopelvic US and
then followed by appendectomy with variable
intervals. Mc' Burney incision was the selected
procedure in thirty seven patients and four midline
laparatomy based on subsequent physical findings.
Intra operative findings and final histopathologic
report were compared with preceding US finding.
Abdominopelvic
graded
compression
sonographies were performed by usually residing
in hospital junior radiology resident. Scan results
are considered positive if a non compressible
appendix  6mm in AP direction is demonstrated.
The appendix was identified as a blind-ending,
non peristaltic bowel loop originating from the
cecum. Thickening of the appendiceal wall and the
presence of periappendiceal fluid was also noted
and indicated highly suggestive of appendicitis.
Normal appendix is a compressible blind-ending
tubular structure measuring  5 mm (4, 5). Finally

inability of visualizing this structure was indicated
as inconclusive results.
Pathologic results of specimens were classified
in six categories and in order of progression
include:
premature
appendicitis,
acute
appendicitis, appendicitis and peri appendicitis,
acute supurative appendicitis, gangrenous
appendicitis and at the most perforated
appendicitis.
Sensitivity, specificity, positive and negative
predictive values of pre-operative US were
concluded after excluding inconclusive result.

RESULTS
Sixty five patients (61.3%) of totally 106
urgent appendectomy had absolutely diagnostic
criteria for suggestive acute appendicitis and
underwent appendectomy without necessity of
preoperative imaging. Of forty one patients
(38.7%) remained with equivocal presentation, 25
(61%) were male and 16 (39%) were female, with
male to female ratio of 1.4:1 (table 1), Age ranged
11-86 years with a mean of 28.56±14.
Table 1. Final pathologic results and patients sex
Final Diagnosis
Female
Male
Total
Acute Appendicitis
13(31.7)* 23(56.1) 36(87.8)
Normal Appendix
3(7.3)
2(4.9) 12(12.2)
Total
16(39)
25(61) 41(100)
*

Figures in parenthesis are in percent.

The chief complaint at presentation was
abdominal pain in 40 (97.6%) patients and
obstipation in one. Preoperative diagnosis
impression was acute appendicitis in 38 (92.7%),
acute abdomen without any definite diagnosis in 2
(4.9%) and intestinal obstruction based on
physical finding and air-fluid level observed in
plain abdominal X-ray in one (2.4%). Time
interval of admission through operation ranged 124 hours, with a mean of 5.98±0.3 hours. The
selected procedure of operation was Mc Burney
incision in 37 (90.2%) and midline laparatomy in
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Table 2: Evaluation of sonographic reports compared with final pathology
Preoperative sonographic report
Inconclusive
Normal
Positive Finding
Highly suggestive
Total
Final diagnosis
Appendix
Suspected Appendicitis acute appendicitis
Acute Appendicitis
6(24.6)*
8(19.5)
8(19.5)
14(34.2)
36(87.8)
Normal Appendix
1(2.4)
3(7.3)
0
1(2.4)
5(12.2)
Total
7(17.7)
11(26.8)
8(19.5)
15(36.6)
41(100)
*

Figures in parenthesis are in percent.

4 (9.8%). Operative finding were compatible with
acute appendicitis in 36 (87.7%) and normal
appendix contributed to negative appendectomy in
5 (12.2%). Among negative appendectomies 3
(60%) were male and 2 (40%) female. No
Significant correlation was obtained between sex
and prevalence of negative appendectomies.
Based on final histopathologic results
specimens were compatible with acute premature
appendicitis in one, acute appendicitis in five,
appendicitis and periappendicitis in 8, acute
supurative appendicitis in 16, gangrenous
appendicitis in 5, and at last perforated
appendicitis in one.
Preoperative US findings were compatible with
highly suggestive appendicitis in 15 patients, that
pathologically correlate in 14 patients and
ultimately opposed in one (Normal appendix). In 8
patients with positive US findings of appendicitis,
report of pathology also confirmed this issue.
Among 11 patients with confirmation of normal
appendix by preoperative US, only 3 patients had
pathologic compatibility. Finally in the remaining
7 patients with inconclusive sonogram, pathologic
results were appendicitis in 6 patients (table 2).
Based on the results of this study excluding in
conclusive sonogram, sensitivity, specificity,
positive and negative predictive values of
preoperative sonography were respectively 73.3%,
75%, 95.6% and 27.3%.
US results were compatible according to final
pathologic findings in 25 patients with resulting
accuracy of 61%. Among 4 patients performing
midline laparatomy, US results were false
negative in two (2), true negative in one (1) and
inconclusive in another one, indicating No

significant difference in US accuracy and type of
procedure, also there was no prominence in US
accuracy and time the interval of initiation of
symptoms and US performance (table 3)
At last 39 (95.5%) of patients were discharged
on time, with well general condition. One
complicated with wound infection and long
hospitalization. Unfortunately one died, 86 years
old woman presenting symptom of obstipation and
definite diagnosis of suppurative peritonitis due to
perforated appendicitis.
Table 3. Evaluation of sonographic adopted reports
based on time interval of symptom initiating and
sonographic performance
Sonographic report
Time interval Total
>24 h <24 h
Adoption to final diagnosis
8
17
25
No Adoption to final diagnosis
2
14
16
Total
10
31
41

DISCUSSION
Evaluating average results of US values in our
study as a tool in assistance preoperative
confidence of acute appendicitis in our selected
patients based on equivocal presentation make
clear several point found in previous study
according to validity and accuracy of preoperative
US in suspected acute appendicitis reveal
significance higher values of sensitivity,
specificity, positive and negative value (6-8). A
study reported 92% accuracy, 83% sensitivity and
95% specificity in US diagnosis of acute
appendicitis. And also, higher positive and
negative predictive values of 86% and 94%,
respectively, were reported (6). In other studies, a
sensitivity of 69-75%, specificity of 86-100%, and
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accuracy of 91-94% and 89-97% were reported (9,
10); there values were that significantly higher
than our present resulted values, especially in
specificity and negative predictive values, and also
in overall resulting accuracy. Low specificity and
negative predictive values in our study maybe
attributed to poorly selected candidates
performing preoperative US.
Recently published literature noted Alvarado
scale of 5-6 as a well candidate for preoperative
imaging study, and also mentioned that helical CT
scan to be a choice (11, 12), although pregnant
women is reasonable candidates for US evaluation
(8, 13). Poor scaling and in continuation unfit
candidates may also be due to in experience
examiner in this regard and ultimately inexpert US
operator and of course low ultrasonographyic
system technology. In conclusion, all patients
undergone abdominopelvic US in our study
ultimately had appendectomy and this may be
another causative low values in this situation.
Seemingly a precise physical exam is yet a better
indicator of operation than US, and US diagnostic
criteria and indications necessitate additional
studies.
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