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Abstract

Background: Appendicitis is the inflammation of the appendix. In spite of advances in the diagnosis and management of acute
appendicitis, its morbidity is still significant. Despite widespread use of ultrasonography, computed tomography (CT) scan, and
laparoscopy to diagnose appendicitis, the rate of misdiagnosis is not diminished accordingly.
Methods: The current study aimed at determining the prevalence of primary misdiagnosis in pediatric patients presenting with
appendicitis to Aliasghar Hospital, a tertiary referral center in Tehran, Iran from 2005 to 2015.
Results: In the present study, the misdiagnosis rate of acute appendicitis was 7.4% in 10 years. Most causes of misdiagnosis were
mesenteric adenitis, urinary tract infection, and gastroenteritis. Despite the availability of various diagnostic methods, the major-
ity of patients with initial misdiagnosis were finally subjected to laparotomy for acute appendicitis. Ultrasound examination was
useful in only 23% of the cases. Location of appendicitis in patients with initial misdiagnosis was retrocec in nine patients (53%),
retroileum in five patients (29%), and pelvis in three patients (18%).
Conclusions: Closer attention to signs and symptoms of acute appendicitis and higher clinical suspicion could reduce the rate of
misdiagnosis and therefore minimize complications.
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1. Background

Delayed diagnosis of acute appendicitis can result in
significant morbidity and mortality. The current study
aimed at determining the prevalence of primary misdiag-
nosis in pediatric appendicitis. The study also aimed at de-
scribing the correlation between the primary misdiagno-
sis with its consequences including an increased rate of
perforation, postoperative complications, need to postop-
erative interventions, and prolonged hospital stay.

Appendicitis is the inflammation of the appendix,
which is a small finger-like appendage branching from the
colon. Nowadays, advanced surgical techniques and avail-
able antibiotics significantly reduce its mortality and mor-
bidity (1). In spite of advances in diagnosis and manage-
ment of acute appendicitis, its morbidity is still significant.
However, hopefully, the mortality is low (2). In most chil-
dren with appendicitis, a combination of history, physical
examination, and laboratory findings should provide suf-
ficient information to make a diagnosis. However, misdi-

agnosis also led to 10% - 30% of incorrect appendectomy
cases (3). Alvarado scoring system in acute appendicitis (in-
cluding localized tenderness in the right lower quadrant
of the abdomen (2 points), pain migration (1 point), leuko-
cytosis (2 points), shift to left of the neutrophils (1 point),
fever (1 point), nausea (1 point), vomiting (1 point), loss of
appetite (1 point), and peritoneal (to be deleted) irritation
(4)) is considered useful to enhance the diagnosis of appen-
dicitis. Obtaining a score below 3 reduces the possibility
of acute appendicitis, while a score of 4-6 requires further
imaging, and a score≥ 7 depicts a high likelihood of acute
appendicitis, requiring surgical measures (4).

In children with equivocal clinical findings for appen-
dicitis, the combination of pelvic ultrasound followed by
limited CT with rectal contrast, should be considered (2, 5).

Despite widespread use of ultrasonography, computed
tomography (CT) scan, and laparoscopy to diagnose appen-
dicitis, the rate of misdiagnosis is not diminished accord-
ingly (15.3%). Misdiagnosis rate is reported higher in female
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patients than males (22% vs. 9%) (6). It is recommended
that ultrasound be used to evaluate patients with acute ap-
pendicitis, with a sensitivity of more than 85% and speci-
ficity of more than 90%. Compression ultrasonography is
an accurate method to diagnose appendicitis. Although
sensitivity is not as good in children, it is a relatively inex-
pensive and quick measure to diagnose appendicitis. How-
ever, routine ultrasound examination does not, in compar-
ison with clinical evaluation, increase diagnostic accuracy,
and does not reduce the rate of negative appendectomy or
perforation (7).

Certain conditions can mimic appendicitis including
gastroenteritis, mesenteric adenitis, diverticulitis, pancre-
atitis, urinary tract infections (UTIs), pneumonia, chole-
cystitis, and in female patients, torsion of ovaries, ectopic
pregnancy, and pelvic inflammatory disease. The main
treatment for appendicitis is surgical intervention and ap-
pendectomy (7). On the other hand, different locations for
appendix are reported in different studies including retro-
caecal, pelvic, paracaecal, subcaecal, preileal, postileal, lat-
eral pouch, etc., which might lead to primary misdiagnosis
in some cases (8).

As appendicitis can be lethal if not treated, surgical ex-
ploration is recommended whenever there is clinical sus-
picion to the presence of acute appendicitis. However,
misdiagnosis or missed diagnosis of appendicitis could be
an undesirable result with unnecessary surgical interven-
tions. To reduce the rate of unnecessary surgical interven-
tions, laparoscopy and imaging studies such as CT scan
and ultrasound examinations are recommended in cases
where the clinical signs are vague (7, 9).

2. Objectives

The current study was designed to determine the
prevalence of primary misdiagnosis in pediatric patients
presenting with appendicitis to Aliasghar Hospital, a ter-
tiary referral center in Tehran, Iran from 2005 to 2015.

3. Methods

The current retrospective observational case series was
conducted in Aliasghar Pediatric Hospital from 2005 to
2015. Initially, all the files with a final surgical diagno-
sis of acute appendicitis from hospital archives were ex-
tracted. All the files were thoroughly studied for primary
diagnosis, delayed diagnosis, and primary misdiagnosis.
Primary diagnosis of acute appendicitis was made clini-
cally (based on the Alvarado score), along with necessary
imaging modalities when needed. Relevant data were ex-
tracted using checklists that included demographics, pri-

mary signs and symptoms, laboratory findings, final diag-
nosis, pathology report, and operation report. Patients un-
dergoing diagnostic measures in the center, but not con-
tinuing the treatment plan in the center were excluded
from the study.

Collected data were analyzed using SPSS version 19.
Qualitative variables were presented by frequency percent-
age, whereas quantitative variables were described by the
mean and standard deviation. Chi-square test and the
Mann-Whitney U test were employed to examine qualita-
tive variables correlations and quantitative variables, re-
spectively.

4. Results

In the current study, 229 pediatric patients undergoing
appendectomy were investigated. The age range was 1 to 17
years with the mean of 8±3. Of this population, there were
127 males (55.5%) and 102 females (44.5%). Surgical interven-
tion was performed on 229 cases, of which 212 (92.6%) had
a correct primary diagnosis in the center, whereas 17 cases
(7.4%) were initially misdiagnosed, but eventually under-
went surgical treatment.

Table 1 shows the number of correct initial diagnoses,
with the non-complicated acute appendicitis as the high-
est (78.77%), followed by peritonitis (3.31%), and perforated
appendicitis (15.08%).

Table 1. Correct Initial Diagnoses in Patients with Abdominal Pain Caused by Acute
Appendicitis

Initial Diagnosis Frequency (%)

Non-complicated acute appendicitis 167 (78.77)

Gangrenous perforated appendicitis 32 (15.08)

Peritonitis 7 (3.31)

Peri-appendicular abscess 3 (1.42)

Phlegmon 3 (1.42)

Total 212 (100)

Table 2 shows the number of initial misdiagnoses,
with mesenteric adenitis as the most common diagno-
sis (23.52%), followed by UTI, gastroenteritis, intestinal ob-
struction, and typhoid fever (11.77% each), and the Alport
syndrome, the Kawasaki disease, leptospirosis, hepatitis,
and non-specific abdominal pain (each 5.88%).

The mean age of children with correct initial diagnoses
was 8 ± 3 years, and that of initial misdiagnoses was 7 ± 4
years, with no significant difference (P = 0.409). Of those
with correct initial diagnoses, 54.7% were males and 45.3%
females, whereas the ones with initial misdiagnoses were
64.7% males and 35.3% females; not statistically significant,
either (P = 0.460).
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Table 2. Primary Diagnoses in Patients with an Initial Misdiagnosis

Initial Diagnosis No. (%)

Mesenteric adenitis 4 (23.52)

UTI 2 (11.77)

Gastroenteritis 2 (11.77)

Intestinal obstruction 2 (11.77)

Typhoid fever 2 (11.77)

Alport syndrome 1 (5.88)

Non-specific abdominal pain 1 (5.88)

Hepatitis 1 (5.88)

Kawasaki disease 1 (5.88)

Leptospirosis 1 (5.88)

Total 17 (100)

In subjects with the correct initial diagnosis, open ap-
pendectomy was performed in 169 (79.7%) and laparoscopy
in 43 (20.3%) cases. In the subjects with initial misdiagno-
sis, laparotomy was performed in 16 cases (94.1%) and la-
paroscopy in only one case (5.9%), with no significant dif-
ference (P = 0.207).

Final diagnosis of patients with initial misdiagnosis in-
cluded gangrenous and perforated appendicitis in 12 cases
(70.59%), non-complicated acute appendicitis in four cases
(23.53%), and phlegmon in only one case (5.88%).

In patients with correct initial diagnosis, the most
common pathology was reported acute suppurative ap-
pendicitis in 147 cases (69.34%), and 46 cases (21.7%) of per-
forated and gangrenous acute appendicitis. Also, there
were 14 cases (6.6%) of vascular congestion, while five cases
(2.36%) had normal appendices. In subjects with initial
misdiagnosis, acute gangrenous and perforated appen-
dicitis were the most common ones with 10 cases (58.82%).

Among patients with correct initial diagnosis, acute
appendicitis (based on pathology results) was found in 147
cases (69.34%), while in subjects with initial misdiagno-
sis there were seven cases (41.18%) of acute appendicitis,
depicting a statistically significant difference (P = 0.003).
Besides, in patients with correct initial diagnosis, gan-
grenous and perforated appendicitis was present in 46
cases (21.7%), but in the ones with initial misdiagnosis, it
was reported in 10 cases (58.82%), which showed a statis-
tically significant difference (P < 0.001). Table 3 shows
histopathology of patients with an initial misdiagnosis.

In 17 cases with initial misdiagnosis, there were sev-
eral different signs and symptoms such as anorexia (100%),
fever (82.4%), nausea and vomiting (82.4%), diarrhea (41.2%),
and jaundice (5.9%). Abdominal pain was present in 16 pa-
tients; the location of the pain was periumbilical (37.5%),

Table 3. Histopathology of Patients with an Initial Misdiagnosis

Final Diagnosis No. (%)

Perforated gangrenous appendicitis 10 (58.82)

Acute suppurative appendicitis with peri-appendicular
inflammation

7 (41.18)

Total 17 (100)

hypogastric (25%), generalized (12.5%), epigastric (12.5%),
and in the right lower quadrant (12.5%). The nature of the
pain was colicky in 10 and constant in six patients. There
was a right shift of the pain in 30% of the patients.

During the initial physical examination, guarding was
not present in any, but there was right lower quadrant ten-
derness in 10 patients (58.8%), generalized tenderness in six
patients (35.3%), and hypogastric tenderness in one patient
(5.9%). Rebound tenderness was detected in 35.3% of the pa-
tients. Urinalysis was performed in 17 patients; the results
were normal in 10 patients, whereas pyuria was present
in four, and WBC (greater than 5/HPE), RBC (greater than
5/HPE), and bacteria in culture specimens of urine in three
patients. In 13 patients, there was a leukocytosis of over
10,000/µL, in 11 of which there was a shift to the left. Aver-
age erythrocyte sedimentation rate was 44 mm/hour, and
average C-reactive protein was 46.94 mg/L in the patients.
In 13 cases, patients had already received antibiotics. Di-
agnostic methods in the 17 patients included laparotomy
(70%), abdominal CT scan (11.8%), ultrasonography (11.8%),
and laparoscopy (5.9%). Ultrasonography was diagnosti-
cally useful in only four cases. Appendix location was retro-
cecal in nine cases (52.9%), retroileal in five (29.4%), and
pelvic in three (17.6%). Only two patients underwent CT
scan. CT scan findings included an inflamed appendix with
a diameter > 5 mm and fat stranding around the appendix
for both cases.

The iterval between the onset of symptoms and hospi-
tal admission was 114 hours, with an average time gap be-
tween admission and final diagnosis of 79 hours. The inter-
val between the first presented signs and symptoms and fi-
nal true diagnosis in subjects with misdiagnosis was 4.2±
2.1 days, based on the available data.

The current study findings illustrated that 34 patients
were misdiagnosed in other centers (14.9%), and were fi-
nally referred to Aliasghar Hospital with a significant de-
lay; 17 patients (7.4%) were misdiagnosed in the studied
center, while 178 patients (77.7%) were correctly diagnosed
and underwent an appendectomy.

Among the current study subjects, 178 cases (77.7%)
underwent appendectomy with the diagnosis of acute or
complicated appendicitis, which was due to a delay in
patients’ referral to the center. Nonetheless, 34 patients
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(14.9%) were treated in other centers with the incorrect ini-
tial diagnosis and needed to be managed instantly for the
complications of acute appendicitis.

Misdiagnosis in other centers included viral and bac-
terial gastroenteritis (72%), upper respiratory infections
(21%), UTIs (5%), and peptic ulcer (2%).

Of the total investigated cases, 56 patients (24.45%) had
perforated appendicitis. The mean age of the subjects with
perforated appendicitis was 7.24± 3.04 years, whereas the
mean age in subjects without perforation was 8.36 ± 3.04
years, which was statistically significant (P = 0.010). Also,
patients with perforated appendicitis were 66% male and
34% female, and the difference was statistically significant
(P = 0.034). Of the 17 patients with initial misdiagnosis in
the studied center, 10 patients had perforated appendicitis.

There was only one dead case; an 11-year-old female pa-
tient treated for gastroenteritis in other centers, presented
to the studied center with peritonitis (secondary to perfo-
rated appendicitis) and consequent septic shock.

5. Discussion

In the current study, the rate of acute appendicitis mis-
diagnosis was investigated in a tertiary pediatric center.
About one-third of the patients with appendicitis were less
than 18 years of age, with the peak prevalence of 11 to 12
(10, 11). Acute appendicitis usually presents with classic
symptoms of anorexia, nausea and vomiting, and abdom-
inal pain shifting to right side. Delayed diagnosis, espe-
cially in a pediatric setting, might lead to perforated ap-
pendicitis, with a significant morbidity. Younger children,
due to their inability to provide a detailed history, do not
describe the red flags; therefore, clinicians are not suffi-
ciently warned to consider appendicitis, which leads to a
higher rate of misdiagnosis. Thus, such patients are more
likely to present with complicated appendicitis (12).

In the present study, the rate of acute appendicitis mis-
diagnosis was 7.4% in 10 years. This rate is reported 5% to
10% in different studies (6). Naiditch et al., reported the
rate of appendicitis misdiagnosis as 4.8%, consistent with
the findings of the present study (7).

One of the factors that could raise awareness and in-
crease clinical suspicion to acute appendicitis is consider-
ing clinical presentations in cases with initial misdiagno-
sis. In the present study, anorexia, fever, and nausea and
vomiting were present in the majority of patients. How-
ever, classic signs of abdominal pain with radiation and
shifting to the right lower quadrant of the abdomen are
sometimes less common; review of the presented signs
and symptoms showed that patients with initial misdiag-
nosis presented no classic signs of acute appendicitis.

On the other hand, Karabulut et al., showed that most
patients with negative appendectomy presented with ab-
dominal pain, nausea, and fever (13). Nonetheless, rare pre-
sentations such as diarrhea or vaginal discharge were the
other presentations that could distract clinicians from cor-
rect diagnosis (14, 15).

In the present study, most presentations of misdiag-
nosis were due to mesenteric adenitis, UTI, and gastroen-
teritis. However, different studies reported various presen-
tations as the most common manifestation. For instance,
Naiditch et al., reported acute gastroenteritis as the most
common misdiagnosis, but Karabulut et al., reported UTI
as the most frequent misdiagnosis case (7, 13). However,
the results reported by Kuznetsov and Magerramov, were
more consistent with the current study findings, which re-
ported mesenteric adenitis as the most common misdiag-
nosis (16).

The present study, like all previous studies, showed
that perforated appendicitis rate was higher in patients
with initial misdiagnosis. Perforated appendicitis in the
current study was 64.7% in misdiagnosed patients, while
it was 15.1% in patients with the correct initial diagnosis.
The rates reported by Cappnedijik and Hazebroek (9), and
Naiditch et al. (7), were 71% versus 24%, and 74% versus
29%, for perforated appendicitis in misdiagnosed versus
correctly diagnosed cases, respectively.

The average interval between referring to the cen-
ter with initial misdiagnosis until final diagnosis was 79
hours, which was significantly higher than the time re-
ported by Naiditch et al. (28.3 hours), and this indicated
that the studied center should pay close attention and
higher clinical suspicion of acute appendicitis along with
other differential diagnoses (7).

In the present study, despite the availability of vari-
ous diagnostic methods, the majority of patients with ini-
tial misdiagnosis (70%) finally underwent laparotomy for
acute appendicitis. Ultrasound examination was useful in
only 23% of such cases, which could be due to insufficient
experience of the ultrasound examiner.

Another point of possible interest was the location of
the appendix. In 53% of patients with initial misdiagno-
sis, the appendix was reported to be retro-cecal. Location
of appendicitis in patients with initial misdiagnosis was
53% (n = 9) retro-cecal, 29% (n = 5) retro-ileal, and 18% (n
= 3) pelvic. To prevent high incidence of misdiagnosis, the
current study findings depicted the importance of surgi-
cal consultation in cases of suspected acute appendicitis
or manifested with abdominal pain, since the first visiting
physicians are usually either pediatricians or emergency
medicine specialists.

4 Arch Pediatr Infect Dis. 2019; 7(3):e89960.

http://pedinfect.com


Sayyahfar S et al.

5.1. Conclusions

With classic signs and symptoms, diagnosis of appen-
dicitis is quite likely to be correct. However, despite numer-
ous diagnostic advances, initial misdiagnosis rate in the
studied center was 7.4%. Delayed diagnosis directly corre-
lates with the increased rate of complications such as per-
forated appendicitis. Therefore, paying closer attention to
signs and symptoms of acute appendicitis and higher clin-
ical suspicion could reduce the rate of misdiagnosis and,
therefore, minimize complications. In the meantime, a
surgery consultation in cases of abdominal pain in emer-
gency room might reduce the initial misdiagnosis; in the
current study all misdiagnosed patients were visited by pe-
diatricians or emergency medicine specialists at first.
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