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Misdiagnosed Acute Appendicitis in Children in the
Emergency Department
Yi-Jung Chang, MD; Hsun-Chin Chao, MD; Man-Shan Kong, MD; Shao-Hsuan Hsia, MD;
Dah-Chin Yan, MD
Background: To identify clinical features that distinguish children with appendicitis who
visited the emergency department twice or more from those diagnosed on the
first visit to the emergency department.
Methods:
A retrospective review of all children with appendicitis diagnosed in the
emergency department between January and December 2004 was conducted.
Records were reviewed for all patients on their initial presentation to the
emergency department. Clinical features were compared between those children who were misdiagnosed and those who were diagnosed correctly.
Results:
One hundred seventy-three cases were included (mean age, 10.4 years).
Twenty-six (15%) were seen twice or more in the emergency department
before appendicitis was diagnosed. Misdiagnosed patients had a relatively
shorter duration of symptoms at their initial visit, and most presented late at
night. Eighteen misdiagnosed patients (69.2%) initially visited the emergency department within 24 hours of onset of symptoms. Compared with
patients diagnosed correctly on initial presentation, misdiagnosed patients
had a significantly shorter hospital stay, fewer laboratory tests, and fewer
physical findings of right lower quadrant tenderness, muscle guarding,
rebound tenderness, fever, and migrating pain. Patients diagnosed late at
night had a significantly shorter hospital stay and fewer abdominal ultrasound evaluations. On final presentation, initially misdiagnosed patients had
a higher rate of appendiceal perforation than did correctly diagnosed
patients.
Conclusion: Misdiagnosed appendicitis is a problem in the emergency department. A
shorter stay in the emergency department, fewer laboratory tests, less diagnostic imaging, and fewer physical findings may be responsible for misdiagnosed appendicitis late at night in the emergency department.
(Chang Gung Med J 2010;33:551-7)
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A

ppendicitis is the most common condition
requiring an emergency abdominal operation in

childhood.(1) Appendicitis is ultimately diagnosed in
2.3% of children who present to ambulatory clinics
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or emergency departments with acute abdominal
pain.(2) Despite the relatively high incidence of this
common emergency, it remains a difficult diagnosis
for clinicians.(3) Early diagnosis of appendicitis in
infants and children can prevent perforation and
postoperative complications, and can decrease costs
by shortening hospitalization.(4) Missing the diagnosis of appendicitis in the emergency department may
increase the probability of perforation of the appendix, as well as the rate of other complications.(5)
This study was designed to identify clinical features of pediatric appendicitis that differ between
cases initially misdiagnosed, and those diagnosed
correctly on the first physician encounter.

METHODS
A retrospective chart review was performed for
all children with the diagnosis of appendicitis proven
by surgical findings and pathological examination at
a medical center. Children less than 18 years old
admitted between January and December 2004 with
a final diagnosis of appendicitis and admission
through the emergency department (ED) were
included in this study. Age, gender, signs and symptoms, radiologic studies, time of presentation to the
ED, the interval between the initial and final visits to
the ED, and operative and pathologic findings were
tabulated and analyzed. “Misdiagnosed” was defined
when a patient with appendicitis was discharged
home without surgery after the initial presentation to
the ED. “Late at night” was defined as a time
between 22:00 and 06:00 hours. Each diagnosis of
appendicitis was corroborated by histopathologic
examination. The actions of the emergency physicians and clinical features of the patients at initial
presentation were analyzed and compared using
Fisher’s exact test and the Mann-Whitney U test. A p
< 0.05 was considered statistically significant.

RESULTS
One hundred seventy-three cases of appendicitis
in 65 girls and 108 boys were identified, The mean
age was 10.4 years (range, two to 17 years), and
84.6% of patients were over five years of age. One
hundred forty-nine patients were diagnosed with
appendicitis at the first visit (correctly diagnosed
group). Twenty-six cases (15%) (misdiagnosed
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group) were seen twice or more in the ED before the
diagnosis of appendicitis was made. The average
interval prior to return was 20 hours (range, 3–112
hours) after the first visit, and the rate of perforation
in the misdiagnosed group was 73.1%. The rate of
appendiceal perforation was 60% in misdiagnosed
patients who returned within 12 hours, but was significantly greater (81.2%) when the interval was
greater than 12 hours (p = 0.031). The average interval between the first visit and the appendectomy was
30.5 hours (range 19–73 hours) for those returning
after 12 hours. The most common initial diagnoses in
the misdiagnosed group were gastritis (54.1%) and
constipation (41.6%). Ten (38.4%) of the misdiagnosed cases had laboratory evaluations. Seven of ten
had leucocytosis (with respect to patient age) and
five of the ten had a left shift.
The baseline data and outcomes of the misdiagnosed and correctly diagnosed patients are shown in
Table 1. Patients in the misdiagnosed group had a
shorter duration of symptoms at initial presentation
Table 1. Comparison of Baseline and Laboratory Data between
Pediatric Patients with Misdiagnosed and Correctly Diagnosed
Appendicitis
Misdiagnosed

Correctly

group
(n = 26)

diagnosed
group (n = 147)

p

10.0 Ų 4.5

10.6 Ų 3.8

.520

57.6%

63.2%

.661

0.7 Ų 1.0

1.9 Ų 1.9

< 0.001

Visit late at night

76.9%

24.8%

< 0.001

Attending physician

23.1%

30.6%

.437

Perforated appendicitis

73.1%

49%

.032

Laboratory exam

38.4%

100%

< 0.001

Leucocytosis

70%

80.1%

.442

Left shift

50%

76.6%

.061

1.9 Ų 2.4

3.9 Ų 3.2

.003

65.4%

33.8%

.002

Age(y)
Male
Duration of symptoms (d)

Length of stay (h)
Discharge late at night
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in the emergency department (0.7 Ų 1.0 days vs. 1.9
Ų 1.9 days, p < 0.001). Eighteen patients with
missed diagnoses (69.2%) visited the ED within the
first 24 hours of symptoms. The rate of missed diagnosis was 32.7% when the duration of symptoms
was < 24 hours, 11.1% when symptoms had been
present for between 24 and 48 hours, and 6.1% when
duration of symptoms was > 48 hours.
Misdiagnosed patients more commonly presented late at night than did those whose appendicitis
was correctly diagnosed (76.9% vs. 24.8%, p <
0.001) and were more commonly discharged late at
night (65.4% vs. 33.8%, p = 0.002). Those misdiagnosed patients also had a shorter length of the stay in
the emergency department (1.9 Ų 2.4 hours vs. 3.9
Ų 3.2 hours, p = 0.003). Misdiagnosed patients had a
higher rate of appendiceal perforation than correctly
diagnosed patients did (73.1% vs. 49%, p = 0.032).
There were no statistically significant differences
between groups in the age or gender of the patients,
or whether care was delivered by attending physicians or residents.
The clinical manifestations of patients in both
groups on initial presentation are listed in Table 2.
The most common symptoms at initial presentation
were abdominal pain (97.7%) and vomiting (65.9%).

Nineteen misdiagnosed children (73%) had two or
more symptoms including abdominal pain, vomiting,
and fever at their initial presentation. The chief complaint in the misdiagnosed group when they returned
was progressive or persistent abdominal pain
(88.4%), fever (7.6%), and vomiting (3.8%). On initial presentation, the misdiagnosed patients were less
likely to have right lower quadrant (RLQ) tenderness
(7.7% vs. 75.2%, p < 0.001), muscle guarding (0%
vs. 25.5%, p < 0.001), rebound tenderness (3.8% vs.
43%, p = 0.004), shifting pain (3.8% vs. 32.2%, p =
0.003), and fever (24% vs. 60.8%, p = 0.001). No
difference was found in the frequency of abdominal
pain, vomiting, and diarrhea between groups. An
analysis of baseline data and clinical presentations
between the misdiagnosed and correctly diagnosed
groups is showed in Table 3. According to multiple
logistic regression, a shorter duration of symptoms,
absence of fever, absence of RLQ tenderness, visit at
night and perforated appendicitis were strongly associated with the misdiagnosed group.
Table 4 shows the clinical and imaging data of
patients presenting late at night and at other times.
Patients presenting late at night had a shorter duration of symptoms (1.05 Ų 0.99 days vs. 2.08 Ų 2.15
days, p < 0.001), and less right lower quadrant ten-

Table 2. Clinical Presentations

Table 3. Analysis of Baseline Data and Clinical Presentations

Misdiagnosed
group

Abdominal pain

Between Misdiagnosed and Correctly Diagnosed Groups

Correctly
diagnosed

p

Variable

group

Odds

95% Confidence Interval

Ratio

Lower

Upper

p

92.3%

98.6%

0.10

Duration of symptoms

0.12

0.03

0.54

0.005

Vomiting

72%

64.9%

0.48

Length of stay

0.79

0.52

1.19

0.255

Fever

24%

60.8%

0.001

Perforated appendicitis

32.22

2.03

510.11

0.014

Diarrhea

16%

18.2%

0.787

Fever

0.06

0.01

0.59

0.016

Migrating pain

3.8%

32.2%

0.003

Migrating pain

2.16

0.12

39.02

0.602

RLQ tenderness

7.7%

75.2%

< 0.001

RLQ tenderness

0.00

0.00

0.07

0.000

Rebounding pain

3.8%

43%

< 0.001

Rebounding pain

0.20

0.02

1.69

0.139

Muscle guarding

0%

25.5%

0.004

Visit late at night

15.17

1.65

139.60

0.016
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Table 4. Comparison of Clinical and Radiographic Features
between Patients Visiting the Emergency Department Late at
Night and at Other Times
Late at

At other

Night

times

(n = 55)

(n = 118)

US or CT

18.1%

44.0%

0.001

Plain abdomeninal radiograph

96.4%

98.3%

0.593

RLQ tenderness

58.1%

86.6%

< 0.001

Attending physician

32.7%

28%

0.522

Duration of symptoms (d)

1.05 Ų 0.99

p

2.08 Ų 2.15 < 0.001

Abbreviations: US: ultrasound; CT: computed tomography;
RLQ: right lower quadrant.

derness (58.1% vs. 86.6%, p < 0.001). The emergency room pediatricians used ultrasound (US) and
computed tomography (CT) less often late at night
compared with other times (18.1% vs. 44.0%, p =
0.001). There was no difference in whether the children were cared for by attending physicians or residents late at night or any other time.

DISCUSSION
The diagnosis of appendicitis in children is generally considered more difficult than in adults.(6) Prior
studies have noted that the detection of appendicitis
in children is often delayed due to misdiagnosis.(7,8)
Reported rates of misdiagnosis vary from 7.5% to
37% for children. (5,9) Our rate of misdiagnosis,
15.2%, is consistent with these prior studies. The list
of erroneous diagnoses of appendicitis in children is
extensive. In our study, the most common diagnosis
in the misdiagnosed patients was acute gastritis.
Many other authors have documented that gastroenteritis is the most common misdiagnosis in cases of
misdiagnosed appendicitis.(2,10) Most of our patients
were over five years of age, with an average age of
10 years. Acute gastroenteritis is the most common
gastrointestinal inflammatory process in children,
with a peak incidence in young children. (11)
Appendicitis is usually a disease of older children
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and adolescents, with a peak incidence at 9 to 12
years of age.(12) Vomiting is a common feature of gastrointestinal upset, but it is not specific for acute gastritis.(13)
Seventy percent of misdiagnosed patients in this
study had leucocytosis. The white blood cell count
and C-reactive protein level can be helpful in the
diagnosis of appendicitis.(14) The diagnostic accuracy
for pediatric appendicitis in this study was high (up
to 80%) when the white blood cell count was > 14.6
x 104/µL at 12 hours, and > 14.8 x 104/µL after 49
hours. Physicians should not discount appendicitis in
children with vomiting and laboratory evidence of
leucocytosis, especially in those over five years of
age. The rate of appendiceal perforation in the misdiagnosed cases in this study was up to 81.2% when
they returned after > 12 hours. In order to prevent
complications, first-line emergency physicians
should also educate patients to follow up without
delay if abdominal pain persists or progresses.
Patients in the misdiagnosed group had a higher
rate of perforation than those in the correctly diagnosed group. This phenomenum was also observed
in previous studies.(5,15) The clinical features of children with missed appendicitis differed from those of
children with appendicitis initially diagnosed correctly. In our study, most children with misdiagnosis
had minimal findings on their initial physical examination, compared with children with the correct initial diagnosis. This may be because appendicitis typically begins with vague central abdominal pain associated with a single episode of vomiting.(13)
Several authors stress that the presence of right
lower quadrant tenderness is probably the most sensitive physical finding in early appendicitis.(16) Only
7.7% of misdiagnosed patients in our study had right
lower quadrant tenderness, which may, in part,
explain why they were not thought to have an acute
abdomen. It is possible that patients with misdiagnosed appendicitis sought medical attention early in
the course of disease with a shorter duration of
symptoms, and had not yet manifested all of the typical clinical features of appendicitis. In our study, the
rate of misdiagnosis was highest when symptoms
had been presented for less than 24 hours. Seventythree percent of misdiagnosed children had two or
more symptoms with abdominal pain, fever, and
vomiting. In order to decrease the rate of misdiagnosis, physicians should be aware of the characteristic
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symptoms, and should order appropriate laboratory
tests to corroborate their suspicions.
It is interesting that cases of missed appendicitis
occurred mostly late at night in our study. There is a
lack of empirical data assessing whether it is better
to be a patient in the ED during the daytime or at
night. (17-21) Rollison and colleagues demonstrated
declines in memory, vigilance, and psychomotor testing in physicians during just one night in the emergency department.(19) Silbergleit identified a measurable but very small increase in mortality in patients
receiving emergency care at night.(21) Although there
was no difference in whether pediatric care was
delivered by attending physicians or residents late at
night compared with other times, the accuracy of the
diagnosis may be affected by differences in daytime
and nighttime behavior patterns of physicians taking
a history and performing physical examinations. In
our study, emergency pediatricians also tended to use
ultrasound and CT less often late at night compared
with other times. Ultrasound is considered by many
experts to be the imaging test of choice in children
with appendicitis. Experienced ultrasonographers
can achieve sensitivities of 85% to 90% and specificities of 95% to 100% in acute appendicitis.(22) CT
offers the advantages of great accuracy, the ability to
identify alternative diagnoses, and in some studies,
low rates of negative laparotomy. (23) In addition,
patients presenting late at night in our study had a
shorter duration of symptoms and less right lower
quadrant tenderness than those presenting at other
times. The key to diagnosing appendicitis in children
is conducting a careful history and physical examination. Factors related to patients as well as those related to doctors may affect the diagnosis of appendicitis
late at night.
Appendicitis remains a challenging diagnosis in
children in the emergency department. Initial misdiagnosis was associated with a shorter duration of
symptoms, fewer pertinent physical findings, fewer
laboratory examinations, a shorter hospital stay, and
presentation late at night. Most patients with appendicitis are preadolescent children. A high level of
clinical suspicion, combined with awareness of the
significance of misdiagnosis, may aid the clinician in
establishing the correct diagnosis at the initial visit to
the emergency department.
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ආާّᔰԍؼ۞ۆᏵ෧ᕝ
ૺ╄ၷ ᅀࣦ ѯ͛̋ आ ᗞ̂ഢ
ࡦ ഀĈ ̶ژආᔰԍۆдާ෧˘Ѩಶ෧ᕝՐ෧ 2 Ѩͽ˯̖෧ᕝ۞ᓜԖপҒડҾĄ
͞ ڱĈ ͽঽ።а໖۞͞ё̶ژଂ 2004 ѐ 1 ͡Ҍ 2004 ѐ 12 ͡มдާ෧ވ෧ᕝ۞ආᔰԍ
ۆĄќะՏ࣎ঽˠдާ෧۞ܐѨঽ።ֽүа໖̶ژĄؼᏵ෧ᕝ۞ঽˠᄃϒቁ෧ᕝ
۞ঽˠᓜԖमளઇ̶ژᄃͧྵĄ
ඕ ڍĈ ˘Вѣ 173 Ҝঽආቁ෧Ăࣇ۞πӮѐ᛬ߏ 10.4 ໐ć ̚26 ҜؼᏵ෧ᕝ۞ঽආ
(15%) дฟ˥ቁ෧݈ާٺ෧Ր෧ 2 Ѩͽ˯ĂؼᏵ෧ᕝ۞ঽˠдܐѨՐ෧ॡѣ࠹၆ͧྵ
ൺ۞ঽ҃ͷ૱൴Ϡдஎ؆Ą18 ҜؼᏵ෧ᕝ۞ঽˠ (69.2%) дাېฟؕ۞ 24 ̈ॡ̰
Ր෧ćܐѨֽާ෧۞ܑᇈ̚ĂؼᏵ෧ᕝ۞ঽˠ఼૱дᗁੰ۞៍ॡมྵൺᇶĂྵ͌
ତצ٩ҕᑭߤĂѣྵ͌۞Π˭ཛ൭Ă҉҇ᆉർĂͅᇅ൭Ă൴፵Ă̈́ᖼொ൭Ąஎ؆෧
ᕝ۞ঽˠдᗁੰ៍ॡมྵൺĂ̈́ͧྵ͌щଵཛొࢰگᑭߤĄдొޢЊĂ˘ฟ
ؕؼᏵ෧ᕝঽˠ۞ᔰԍۆѣྵෘ፟ົĄ
ඕ ኢĈ ؼᏵ෧ᕝᔰԍާߏۆ෧૱֍۞યᗟĄдާ෧ྵވൺᇶ۞៍Ăྵ͌۞٩ҕᑭߤĂ̈́
෧ᕝّᇆညෞҤĂྵᅅ۞நጯᑭߤ൴னᄃஎ؆ؼᏵ෧ᕝᔰԍ࠹ۆᙯĄ
(طܜᗁᄫ 2010;33:551-7)
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