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CME Objectives

Upon completing this activity, you should be able to:

1. Evaluate the clinical value of the total white blood cell count and temperature in the evaluation of
patients with suspected appendicitis.

2. Understand how physicians make clinical decisions.
3. Recognize adverse drug-related events in elder patients presenting to the ED.
4. Evaluate and manage patients presenting to the ED in early pregnancy.
5. Clinically assess hypovolemia.
6. Determine if dyspneic patients in the ED have congestive heart failure.
7. Understand and manage patients presenting with attempted suicide and self-inflicted injury.
8. Understand the effects of brief motivational interventions for alcohol with motor vehicle crash

patients.
9. Understand the effects of opioid dependence.
10. Evaluate the efficacy of the drugs available to treat schizophrenia.
11. Understand generalized anxiety disorder and the treatments.
12. Identify and intervene in cases of domestic violence.
13. Implement guidelines for unstable angina/non-ST-segment elevation myocardial infarction in the

ED.
14. Evaluate the standards of care for the management of patients in the ED.
15. Understand the short-term risk of death after treatment with nesiritide for decompensated heart

failure.
16. Determine if blood cultures are necessary in adults with cellulitis.
17. Examine the prevalence of MRSA in ED skin and soft tissue infections.
18. Care for the renal transplant recipient in the ED.
19. Evaluate the efficacy of ultrasongraphy-guided peripheral intravenous access vs. traditional

approaches in patients with difficult intravenous access.
20. Be prepared for the American Board of Emergency Medicine Lifelong Learning and Self-

Assessment examination. 
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The authors of this article per-
formed a two-year prospective
consecutive case study of 293
patients with abdominal pain
where appendicitis was the
attending emergency physician's
primary diagnosis.  They found
that an elevated total white blood
cell (WBC) count had very poor
sensitivity and specificity, con-
cluding that this test has almost
no clinical utility in the diagnosis
of appendicitis.  They found that
there was minimal statistical asso-
ciation between a temperature of
greater than 99°F and the presence
of appendicitis.

1. In a modest sized sample of
293 patients with 31% proven
appendicitis (92), the white
blood cell count was found to
have no clinical utility.

2. In the same sample, the
patient's temperature was also
found to have very limited
clinical utility.

1. Background and Goals
• Emergency appendectomy is

the most common emergency
abdominal procedure per-
formed in the United States.

• Atypical presentations are
common in appendicitis.

• A delay in the diagnosis can
result in increased complica-
tions for both the patient and
the physician.

• The prevailing perception is

that the patient with appen-
dicitis will likely have a mod-
est elevation of temperature
and of the total WBC count.

• Patients with an operation
performed for appendicitis
with a negative appendix have
a higher mortality than
patients with acute appendici-
tis.

• The goal of this study was to
assess the utility of the WBC
count and the temperature in
the diagnosis of appendicitis
in the emergency department
in patients with presenting
signs and symptoms of this
disease.  Most prior studies of
the WBC count were retro-
spective; this study is prospec-
tive and occurs in the clinical
setting of the emergency
physician.

2. The Study Methods
This was a two-year, prospective,
consecutive case study from April
1998 to March 2000.

Inclusion criteria:  All patients
presenting with abdominal pain
for whom the diagnosis of appen-
dicitis was considered. 

This study only enrolled those
patients who were thought to
have a high degree of likelihood of
appendicitis.  It did not enroll
patients whose final diagnosis was
appendicitis and who had such an
atypical presentation that the
emergency physician's first
thoughts were of other causes
than appendicitis.

Exclusion criteria: All pregnant
patients were excluded.  Fifteen
patients were excluded as lost to
follow-up.  Age was not an exclu-
sion criteria.  There is no mention
in the study of patients who with-
held consent for the study.

Data collection: Patients were
enrolled in consecutive fashion
after informed consent was
obtained.

3. Results of Study
As noted previously, 308 patients
were enrolled (293 in the study
and 15 who were excluded as lost
to follow-up).  There were 130
males (44.4%) and 163 females
(56.6%).  The ages of the patients
ranged from 7 to 75 years.
Ninety-two of the patients had
appendicitis (31% prevalence).  Of
these 92 patients, 21% had a perfo-
ration.  Helical CT scan was per-
formed in 248 of the patients and
60 patients were admitted to sur-
gery without CT scanning.  A
prior study by one of the authors
(Guss) reported the results of the
CT scans and also reported that, of
the 60 patients sent to surgery,
only 41 had appendicitis (68%). 

This prior referenced study speci-
fied that CT scan was first per-
formed without contrast and then
contrast-enhanced at the discre-
tion of the radiologist.  CT scans
were interpreted as positive for
appendicitis when a dilated
appendix was identified and asso-
ciated with an appendicolith or
signs of peri-appendiceal inflam-
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mation.  Of the 250 patients evalu-
ated with CT, 51 had appendicitis
(21%).  It should be noted that hel-
ical CT was negative in four
patients who were subsequently
diagnosed with appendicitis.

For a usual cut-off of 10,000 cells
per mm3, the sensitivity of the
WBC count was only 75% and the
specificity of the test was approxi-
mately as good as flipping a coin
(47%).  At 11,900 cells per mm3, the
sensitivity was 69% and the speci-
ficity was 72% a modest improve-
ment, but still unsatisfactory as a
clinical determination.  The
authors go on to point out that the
distributions of the total WBC
count in those patients with and
without appendicitis exhibit a
very high degree of overlap at all
values of the WBC.

For patients with and without
appendicitis, the temperature dis-
tributions were essentially identi-
cal.  The sensitivity of an elevated
temperature for appendicitis was
47% and the specificity was 64%.
The authors recommended against
its use as a determinant for the
diagnosis of acute appendicitis.

4. Relevance of Study
The measurement of the total

WBC and temperature is usually
considered routine in the evalua-
tion of the patient with suspected
appendicitis.  The data in this
study belie any reliance on either
of these two measurements in the
diagnosis of appendicitis.  Indeed,
the analysis of the data strongly
suggests that there is no value of
total WBC that is both sensitive
and specific enough to be clinical-
ly useful.  

As stated previously, the authors
also noted that temperature was
unhelpful for the diagnosis of
appendicitis.

Likewise, this study did not
include any patients with appen-
dicitis who had presented with
such atypical signs/symptoms
that the emergency physician did
not think of the diagnosis.

Please use the enclosed answer
form to complete the CME ques-
tions. Upon completion, you may
verify your answers in the back of
the book.

1.1. According to results from this
study, what percentage of
patients with appendicitis

will have an elevated WBC
count (greater than 10,000
cells/mm3)?

a. 26%
b. 36%
c. 56%
d. 76%

1.2. What is the percentage of
positive appendectomy in
this study?

a. 21%
b. 31%
c. 61%
d. 68%

1.3. According to this study,
which value of the WBC will
optimize both specificity and
sensitivity in the diagnosis of
appendicitis?

a. 9,000
b. 10,900
ck. 11,900
dl. 15,900 

1.4. What is the percentage of
perforation of the appendix
in this study?

a. 21%
b. 31%
c. 61%
d. 68%

2 The 2007 Lifelong Learning and Self-Assessment Study Guide - © 2007
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Reprinted with permission from: Cardall T, Glasser J, Guss DA.  Clinical value of the total white blood cell  
count and temperature in the evaluation of patients with suspected appendicitis. Acad Emerg Med. 

Oct 2004;11(10):1021-1027. Copyright © 2004 Elsevier. All rights reserved. 
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