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or PMN cells—
yields a high  
positive likelihood 
ratio for  
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History,	exam,	and	labs:		
Is	one	enough	to	diagnose	
acute	adult	appendicitis?

evidence-based answer
No, none of the 3—history, exam, or labs— 
is sufficiently accurate to diagnose acute 
appendicitis (strength of recommendation 
[sor]: a, based on meta-analysis of 
high-quality studies). When combined, the 
following tests are helpful: an elevated C-
reactive protein (CrP), elevated total white 
blood cell (WBC) count, elevated percentage 

of polymorphonuclear leukocyte (PMN) cells 
(left shift), and the presence of guarding 
or rebound on physical examination. The 
combination of any 2 of these tests yields 
a very high positive likelihood ratio (lr+), 
but the absence of these does not exclude 
appendicitis (sor: a, based on meta-
analysis of high-quality studies).

clinical commentary
2 inexpensive tests can lower costs  
in low-probability presentations
unlike physicians in other parts of the 
world, us physicians rely heavily on 
imaging studies to diagnose acute 
appendicitis. This has decreased the 
rate of negative appendectomies by 
15% to 20%. However, the liberal and 
indiscriminate use of imaging studies 
increases medical costs while diminishing 
physicians’ clinical diagnostic skills. 

 The systematic review our authors 

cited demonstrated a high likelihood 
ratio for the presence of appendicitis by 
combining 2 inexpensive tests. Adding a 
thorough history and physical exam and a 
clinical scoring system can further enhance 
our clinical diagnosis. Considering the cost 
and the wide range of diagnostic accuracy 
of imaging studies (which depend on the 
experience of the reader), it is reasonable 
to skip CT scan in low probability 
presentations.  

Fereshteh Gerayli, MD
east Tennessee state university, johnson City

z	Evidence	summary
Radiographic imaging to rule out ap-
pendicitis has become more common-
place, but it comes with an increased 
financial cost and additional delay in 
surgical intervention. Knowing the ac-
curacy of common diagnostic tests may 
reduce the need for confirmatory imag-

ing studies that increase both cost and 
time to surgery. 

High	levels	of	2	or	more		
inflammatory	values	are	helpful	
A meta-analysis of patients hospitalized 
for suspected acute appendicitis ana-
lyzed 28 different diagnostic variables 
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When all markers 
of inflammation 
are normal,  
acute appendicitis 
is less likely

in 24 studies.1 Variables included WBC, 
granulocyte count, PMN proportion, 
CRP level, and body temperature; histo-
pathology was the gold standard. In no 
circumstance did an isolated elevation 
of any 1 factor result in a significant 
LR+. In addition, the absence of any 
1 variable failed to yield a LR– <0.01 
(low enough to exclude appendicitis). 

Clinicians inherently combine mul-
tiple variables when evaluating patients, 
and when evaluating patients with ab-
dominal pain, this technique can result 
in identification of adequate likelihood 
ratios (TablE).1 In general, when 2 or 
more of the aforementioned inflamma-
tory variables are present, the diagnosis 
of acute appendicitis is likely. When all 
markers of inflammation are normal, 
though acute appendicitis is less likely, 
the power is insufficient to exclude it as 
a possible diagnosis.

The value of CRP in the evaluation 
of suspected appendicitis was confirmed 
in a retrospective evaluation of 566 pa-
tients who underwent appendectomies.2 
The sensitivity and specificity of the test 
improved depending on the duration 
of symptoms for both appendicitis and 
ruptured appendicitis. For appendicitis, 
CRP levels >1.4, 4.0, and 10.5 on Days 
1, 2, and 3 had sensitivities/specificities 
of 0.38/0.81, 0.63/0.78, and 0.72/0.83, 
respectively. For ruptured appendicitis, 

levels of 3.3, 8.5, and 12.0 on Days 1, 
2, and 3 had sensitivities/specificities of 
0.77/0.89, 0.70/0.95, and 0.90/0.96,  
respectively. 

In a series of 439 patients with 
symptoms suggestive of acute appendi-
citis, those with confirmed appendicitis 
(n=101) had a mean WBC count of 14.8 
K/μL (95% CI, 13.9–15.8) and a mean 
neutrophil percentage of 82 (95% CI, 
80–84).1 In contrast, those without ap-
pendicitis (n=338) had a mean WBC 
count of 9.2 K/μL (95% CI, 9.0–9.4) 
and a mean neutrophil percentage of 68 
(95% CI, 66–70). 

Recommendations	from	others
A review of medical and professional as-
sociations revealed no official guidelines 
regarding the evaluation of suspected 
acute appendicitis. Surgical textbooks 
confirm that the diagnosis of acute ap-
pendicitis is made primarily by history 
and examination, with help from labo-
ratory and radiographic studies.3   n
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tablE

How	much	do	the	inflammatory	markers	tell	us?	
a	look	at	likelihood	ratios	for	appendicitis

   likelihood raTios 
  PosiTive (>10 = sTrong   negaTive (<0.1 = evidence   
combinaTion of TesTs evidence for diagnosis)  againsT diagnosis)

WBC >10.0 x 109/l  23.32 (95% CI, 6.87–84.79) 0.03 (95% CI, 0.00–0.14) 

CrP >8 mg/l

WBC >10.0 x 109/l 20.85 (95% CI, 5.47–80.27) 0.03 (95% CI, 0.01–0.16) 

PMN cells >70% 

CrP >12 mg/l

Guarding/rebound tenderness 11.34 (95% CI, 6.65–19.56) 0.14 (95% CI, 0.08–0.24) 

WBC >10.0 x 109

WBC, white blood cell count; CrP, C-reactive protein; PMN, polymorphonuclear leukocyte; CI, confidence interval.

Source: Andersson, Br J Surg 2004.1

Enlarged appendix with inflammatory 
changes to mesenteric fat


