Question: Does This Patient Have Appendicitis? 

Original Citation: 
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	Bottom Line 

· Three clinical findings: RLQ pain (LR+=8.0), rigidity (LR+=4.0) and migration of initial periumbilical pain to the right lower quadrant (LR=3.1) are the most useful.. Other findings with increased likelihood of appendicitis are positive psoas sign, rebound and fever.

· The absence of RLQ pain and the presence of similar pain previously demonstrated powerful negative LRs (0.2 and 0.3 respectively). Other findings associated with decreased likelihood of appendicitis are absence of classic migration of pain, rigidity or guarding.

SORT Grade of Recommendation: B (systematic review of studies varying in quality and design)

Updated Search Findings

• Appendicitis was likely when a combination of two or more descriptors of inflammation (WBC ≥10x 109 /L), proportion of (PMN cells >75%) and (CRP >10mg/L) were increased, with a LR+ of more than 10; it was unlikely when all markers of inflammation were normal, with a LR- of less than 0.10.

•Two Low risk CDR specific to a pediatric population were created:

1) A 6-part score: Nausea (2 points), RLQ pain (2 points), migration of pain (1 point), difficulty walking (1 point), rebound tenderness/pain with percussion (2 points), and ANC of <6.75x 103 /µL (6 points). A score ≤5 showed a less than 2% risk for appendicitis.

2) The combination of: ANC<6.75x 103 /µL, absence of nausea (or emesis or anorexia), and absence of max. Tenderness in RLQ essentially excluded appendicitis. 
Low risk patients by either rule should be considered for observation rather than CT or operative care. 

•A recent large cohort study in the pediatric population has reported that despite increase in CT scan utilization, the negative appendectomy rates and perforation rates remained unchanged.


Comments/Hints/Suggestions 
Spontaneous resolution of appendicitis that appears to be common in early stages of the disease and the lack of universally accepted criteria for the hystophatological diagnosis of appendicitis could lead to serious biased results. Therefore the diagnostic performance of a variable in advanced appendicitis is less likely to be biased.
Prevalence: Individuals carry a 7% lifetime risk of developing appendicitis. In series from ED or surgical services, 25% of patients younger than 60 years and 4% of patients older than 60 years evaluated for acute abdominal pain have acute appendicitis. In children admitted for acute abdominal pain, appendicitis is the etiology in about 32%.Abdominal pain of <1week prior presenting to ED or surgical ward have a pretest probability of acute appendicitis ranging from 12% to 26%.

Accuracy of Exam

	Symptoms
	Positive LR  95%CI
	Negative LR  95% CI
	Specificity

	Article
	Jama 1996
	Br.JS 2004
	Jama 1996
	Br.JS 2004
	Jama 1996
	Jama 1996

	Migration
	3.18(2.41.4.21)
	2.06(1.63-2.60)
	0.50(0.42-0.59)
	0.52(0.40-0.69)
	0.64
	0.82

	Pain before Vomiting
	2.76(1.94-3.94)
	
	        --
	
	1.00
	0.64

	Fever
	1.94(1.63-2.32)
	1.64(0.89-3.01)
	0.58(0.51-0.67)
	0.61(0.49-0.77)
	0.67
	0.79

	No similar pain before
	1.50(1.36-1.66)
	
	0.323

(0.246-0.424)
	
	0.81
	0.41

	Anorexia
	1.27(1.16-1.38)
	1.27(1.14-1.41)
	0.64(0.54-075)
	0.59(0.45-0.77)
	0.68
	0.36

	Nausea
	0.69-1.20
	1.15(1.04-1.36)
	0.70-0.84
	0.72(0.57-0.91)
	0.58
	0.37

	Vomiting
	0.92(0.82-1.04)
	1.63(1.45-1.84)
	1.12(0.95-1.33)
	0.75(0.69-0.80)
	0.51
	0.45

	Signs
	
	
	
	
	
	

	RLQ Pain
	7.31-8.46 
	1.29(1.06-1.57)
	0-0.28
	0.25(0.12-0.53)
	0.81
	0.57

	Rigidity
	3.76(2.96-4.78)
	2.96(2.43-3.59)
	0.82(0.79-0.85)
	0.86(0.72-1.02)
	0.27
	0.83

	Psoas sign
	2.38(1.21-4.67)
	2.31(1.36-3.91)
	0.90(0.83-0.98)
	0.85(0.76-0.95)
	0.16
	0.95

	Rebound
	1.10-6.30
	1.99(1.61-2.45)
	0-0.86
	0.39(0.32-0.48)
	0.63
	0.69

	Guarding
	1.65-1.78
	2.48(1.60-3.84)
	0-0.54
	0.57(0.48-0.68)
	0.74
	0.57

	Rectal tenderness
	0.83-5.34
	1.03(0.83-1.27)
	0.36-1.15
	0.96(0.85-1.08)
	0.41
	0.77

	Labs
	
	
	
	
	
	

	WBC ≥ 10         (x 109 /l)


	
	2.47 (2.6-2.95)
	
	0.26(0.18-0.36)
	
	

	Granulocyte Count ≥ 7

(x 109 /l)


	
	1.64(0.87-3.09)
	
	
	
	

	Proportion of PMN >75%
	
	2.44(1.60-3.74)
	
	0.24(0.11-0.50)
	
	

	CRP level >10 mg/dl
	
	1.97(1.58-2.45)
	
	0.32(0.20-0.51)
	
	


Note: in heterogeneous studies, the LRs are reported as ranges.

CDR to identify Children at low risk for appendicitis (Pediatrics 2005)

Clinical predictor
Sensitivity,%

 Specificity,%

  NPV,%

	Nausea
	81.9
	40.8
	79.6

	Anorexia
	75.2
	44.4
	75.8

	Emesis
	64.5
	57.9
	73.2

	Focal RLQ pain
	76.9
	44.2
	76.5

	Pain migration
	45.3
	75.7
	70.8

	Pain with percussion hopping or cough 
	77.9
	61.6
	83.4

	Rebound tenderness
	52.6
	80
	74.6

	Max. Tenderness RLQ
	79.9
	40.7
	77.9

	Guarding
	61.5
	62.2
	73.7

	Psoas sign
	35.5
	85.9
	70.5

	Obturator sign
	28.5
	87
	69.1

	Rovsing’s sign 
	30.1
	84.4
	68.8

	Rectal tenderness
	26.7
	90.5
	72.3

	WBC (8.8 x 103 /µL) 
	97.5
	39.7
	96.4

	ANC (6.75 x 103 /µL) 
	96.7
	51
	96.4


Adult Clinical Decision Rules

There are a number of decision rules or scores for adults.  A review of 10 scores in 1995  Eur J Surg. 1995 Apr;161(4):273-81. by  Ohmann C,  found " evaluation of the scores on our database resulted in poor performances for all of them" and he recommended "Further well designed large scale trials are

needed to investigate the clinical benefit of diagnostic scoring in acute appendicitis."  We did not find any such studies on our current search.

	Pediatric Clinical decision Rule
	        Derivation  / Validation

	
	Sensitivity (95% CI)
	NPV

(95% CI)
	LR-

(95%CI)

	6-part score: Nausea (2 points),  RLQ pain (2 points), migration of pain (1 point), difficulty walking (1 point), rebound tenderness/pain with percussion (2 points), and ANC of <6.75x 103 /µL (6 points). A score ≤5
	98.7 (95.5-99.9)/ 96.3(87.5-99.0)
	98.1 (93.5-99.7)/ 95.6 (90.8-99.0
	.032(0.008-0.128)/ .102(0.026-0.405

	ANC<6.75x 103 /µL, absence of naucea (or emesis or anorexia), and absence of max. tenderness in RLQ essentially
	100(97.7-100)/

98.1 (90.1-99.9)
	100(96-100)/

97.5 (86.8-99.9)
	0(0-0.001)/

0.058 (0.008-0.411


Precision 

There was not calculation of Kappa values presented in the review. 

Studies description 

Systematic Review, most included studies are best described as cross-sectional studies of patients from 2 to >70 years of age that were admitted or evaluated for acute abdomen or suspected appendicitis and patients who underwent surgery for suspected appendicitis.

Inclusion criteria: Almost no description of inclusion criteria. The article describes that half the selected studies focused on patients in whom appendicitis was suspected but the inclusion criteria were not further defined and the other half of selected studies focused on patients that were examined for acute abdomen involving pain for less than 1 week. 10 studies were selected that presented adequate detail of outcomes and allowed calculation of LRs.

 Search Date: Articles published since 1966 to 1995

 Number Found and Reviewed: strategy yielded 300 articles; limiting sets to adult age groups yielded 200 studies.10 studies were selected. The studies report on the findings of over 4000 patients.

 Quality/Limitations: 
The included studies are just described as of varying quality and design without any further reference in the article.

No description of blindness of studies.

No kappa values provided to account for standardized reproducible findings derived from clinical examination.

No information provided about patients demographics and several studies were listed as heterogeneous. 

The article reported varying constellation of clinical findings among studies with many aspects of clinical examination not evaluated in all the studies. Limiting the ability for specific recommendations that can be used for medical education or everyday practice on these aspects.

The search strategy is not explained in the article but was reported available upon request.
Though the button analysis suggest that a characteristic sequence and combination of symptoms and signs increase the likelihood of appendicitis, the included studies did not report precision and accuracy of combination of these findings.

There is no available information in the review about hystophatological criteria used for diagnosis confirmation 

 Gold Standards: Pathologic confirmation of appendicitis vs. a negative laparotomy or no requirement for surgery. 

Updated Search 
Date: 05/10/2006

 Article:  Meta-Analysis of the clinical and laboratory diagnosis of appendicitis. 

BJS 2004;91:28-37

 Description: Systematic Medline search was conducted on June 1, 2003 of all published studies on the clinical and laboratory diagnosis of appendicitis in patients admitted to the hospital with suspected disease. Only studies based on patients admitted to the hospital for suspected appendicitis were eligible. Areas under the ROC curves and likelihood ratios were used to describe the diagnostic performance of a variable. 28 diagnostic variables described in 24 studies were presented.

 Findings 

_ Inflammatory response variables (WBC ≥10x 109 /L), proportion of (PMN cells >75%) and (CRP >10mg/L) appear to be the stronger discriminators with LR+ of 7.09 to 2.39,  _Appendicitis was unlikely when an inflammatory response or peritoneal irritation was absent as shown by LR- of 0.24 to 0.39 at a low proportion of PMN, low WBC or granulocyte count when CRP concentration was normal or when direct or rebound tenderness was absent. 

_Although all clinical and laboratory variables are weak discriminators individually they achieve a high discriminatory power when combined appendicitis was likely when two or more descriptors of inflammation were increased, with LR+ of more than 10; it was unlikely when all marker of inflammation were normal, with a LR- of less than 0.10.
Critique 

Many of the more important variables showed heterogeneous results between the studies, which could be due to a lack of standardized clinical assessment and low interobserver reliability of clinical findings. 

Heterogeneous nature of study population in respect to the proportions of patients with early appendicitis and advanced appendicitis which could account for differences in the indications for referrals, admission to hospital and definition of diagnosis of appendicitis.

Studies are limited to patients admitted in the hospital. 

  Level of Evidence : 2 (meta-analysis of moderate quality studies) 

 Fit:  Similar conclusions to RCE

 Article:  

A Clinical Decision Rule to Identify Children at Low Risk for Appendicitis.

AAP 2005

 Description: 

Prospective cohort study of children and adolescents who aged 3 to18 years, had signs and symptoms suspicious for appendicitis and underwent surgical consultation from April 2003 to July 2004 in an urban pediatric emergency room. A total of 601 patients were enrolled with follow up completed in 99% Patients were excluded if pregnant, had undergone prior abdominal surgery, had a chronic medical condition or had radiology studies (CT, US) of the abdomen in the previous 2 weeks. The study used standardized data collection forms consisting in 24 demographic, historical and physical examination variables. Outcome measure was the presence or absence of appendicitis determined by pathology appendectomized patients, a surgical post-operative diagnosis of perforated appendix and follow up phone call 2 to 4 weeks after ED visit of patients who did not have surgery. The validation set were patients enrolled consecutively from March-July 2004. Logistic regression, recursive partitioning and validation set were used to create two clinical decision rules.    

 Findings  

Two clinical rules to identify patients who are at low risk for appendicitis were created:

Both decision rule performed similarly, one is a clinical score the other is a decision tree.  The study suggest that low risk patients by either mode should be considered for observation rather than CT or operative care. 
Critique 
The study used data collection forms, which are a subjective method for data gathering. In addition Kappa values for the clinical variables collected on individual patients were not calculated.In the validation set 2 patients were missed by the logistic regression model and 1 patient was missed by the recursive partitioning model.

The created CDR needs to be validated in other clinical settings.

The decision rules can only be applied in highly selective patient population of pediatric patients with suspected appendicitis.

Level of Evidence 1 (a validated clinical decision rule was created) 

 Fit:  One of the more relevant differences from this study and the RCE is that was exclusive to the pediatric population. 
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