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ACR Appropriateness Criteria® 1 Right Upper Quadrant Pain 

American College of Radiology 
ACR Appropriateness Criteria® 

Clinical Condition: Right Upper Quadrant Pain 

Variant 1: Fever, elevated WBC, positive Murphy sign. 

Radiologic Procedure Rating Comments RRL*

US abdomen 9  None 

X-ray abdomen 5  Med 

CT abdomen with or without contrast 5  Med 

Cholescintigraphy 4  Low 

X-ray upper GI series 3  Med 

X-ray contrast enema 3  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

Variant 2: Suspected acalculous cholecystitis. 

Radiologic Procedure Rating Comments RRL*

Cholescintigraphy 8  Low 

CT abdomen with or without contrast 6  Med 

X-ray abdomen 6  Med 

US abdomen 4 Repeat within 24 hours. None 

X-ray upper GI series 3  Med 

X-ray contrast enema 3  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

Variant 3: No fever, normal WBC. 

Radiologic Procedure Rating Comments RRL*

US abdomen 8  None 

CT abdomen with or without contrast 7  Med 

Cholescintigraphy 6  Low 

X-ray abdomen 4  Med 

X-ray contrast enema 4  Med 

X-ray upper GI series 3  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 



ACR Appropriateness Criteria® 2 Right Upper Quadrant Pain 

Clinical Condition: Right Upper Quadrant Pain 

Variant 4: No fever, normal WBC, ultrasound shows only gallstones. 

Radiologic Procedure Rating Comments RRL*

Cholescintigraphy 8  Low 

CT abdomen with or without contrast 6  Med 

X-ray abdomen 4  Med 

X-ray contrast enema 4  Med 

X-ray upper GI series 3  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

Variant 5: Hospitalized patient with fever, elevated WBC, and positive Murphy sign. 

Radiologic Procedure Rating Comments RRL*

US abdomen 9  None 

Cholescintigraphy 7  Low 

CT abdomen with or without contrast 7  Med 

X-ray abdomen 6  Med 

Cholescintigraphy with cholecystokinin 6  Low 

US abdomen with cholecystokinin 5  None 
Cholangiography percutaneous 
cholecystostomy 5 Particularly in ICU patients, this can be 

both diagnostic and therapeutic. NS 

X-ray contrast enema 4  Med 

X-ray upper GI series 3  Med 

ERCP 3  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 
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RIGHT UPPER QUADRANT PAIN 
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Summary of Literature Review 
Acute right upper quadrant pain is a very common 
presenting symptom in patients presenting to hospital 
emergency rooms and in the occasional patient 
hospitalized for chronic disease or trauma. The primary 
diagnosis to be established is acute cholecystitis (AC), 
and the primary mode of treatment is laparoscopic 
cholecystectomy. It has been suggested empirically and 
by scientific evidence that approximately one-third of 
patients with presumptive diagnosis of AC will not be 
confirmed as having AC on follow-up. Of patients who 
have surgery for AC, 20%-25% may have a different 
diagnosis. These studies, of course, were primarily 
performed in the era before modern imaging. 
Additionally, because there are data indicating that 
surgery in AC leads to better outcomes, there is 
preference among surgeons to make a diagnosis based on 
the presence of gallstones and clinical findings and to 
perform early laparoscopic cholecystectomy. In fact, it 
might be necessary to redefine the patient outcomes of 
AC rather than rely on strict histologic criteria when, in 
the early stages of the disease, the histologic 
abnormalities may be minimal. In the otherwise healthy 
patient, imaging intervention may be only minimally 
necessary, but in more complicated patients a more 
complex protocol might be appropriate [1-3]. 

The evidence-based diagnosis of AC was studied in a 
meta-analysis published in 2003 [4]. No clinical or 
laboratory finding had a high or low enough likelihood 
ratio to predict its presence or absence. This study further 
supports the evidence that imaging studies are essential 
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for the diagnosis. Much of the literature defining the role 
of imaging studies in evaluating patients with acute right 
upper quadrant pain is from the 1980s. When ultrasound 
(US) began to be used for these patients, it became 
obvious that it was destined to replace intravenous 
cholangiography and oral cholecystography for 
gallbladder evaluation. An initial study in 1981 defined 
the sonographic Murphy sign as focal gallbladder 
tenderness, which, along with sludge and gallbladder 
thickening, enabled physicians to separate acute from 
chronic cholecystitis in patients who harbored stones [5]. 
Unfortunately, the sonographic Murphy sign does have a 
low specificity for AC [6]. 

In 1982, a study of the accuracy of scintigraphy with 
HIDA compared with sonography indicated similar 
excellent results in 91 patients suspected of having AC. 
The overall accuracy of US was 88%, and for 
scintigraphy it was 85% [7]. 

A study of 194 patients published in 1983 using strict 
criteria for pathologic diagnosis of AC and liberal criteria 
for US diagnosis (presence of stones) showed that when 
scintigraphy was compared with US, sensitivities were 
high for both but specificity of US dropped to 64%, with a 
positive predictive value of only 40%. The sonographic 
Murphy sign was not analyzed, nor was there correlation 
with clinical data [8]. 

Since these studies, other scattered articles in the 
radiologic literature have debated the role of US and 
scintigraphy in the diagnosis of AC. One criticism of 
scintigraphy is the time to perform the study (up to 4 
hours to separate acute from chronic cholecystitis). The 
time can be diminished with the use of IV morphine, but 
the yield in otherwise healthy patients may not be 
significant because they will have the same outcome, a 
laparoscopic cholecystectomy. Some may argue that AC 
should be defined by the relief of symptoms following 
cholecystectomy. Authors often recommend US or 
scintigraphy, or both, for diagnosing AC; however, it is 
accepted that scintigraphy continues to have higher 
sensitivity and specificity than US. The role of 
scintigraphy remains for the individual surgeon or 
emergency physician to determine in an individual case 
[7-11]. 

Complications of AC include gangrene, empyema, and 
perforation. The sonographic Murphy sign may be absent 
when gangrenous AC is present, and other features such 
as pericholecystic fluid, gallbladder wall thickening, and 
dilated gallbladder are important in this group of patients 
[12]. 

With the routine use of laparoscopic cholecystectomy, the 
importance of preoperative or intraoperative detection of 
nonobstructing, asymptomatic common duct stones 
remains controversial. Common duct stones are present in 
10%-20% of patients with AC. One approach to 
predicting common duct stones uses the size of the 
gallstones present, with patients having multiple stones 



less than 5 mm in diameter more likely to have common 
duct stones than those with multiple larger stones or 
single large stones [13]. In patients at higher risk for 
common duct stones, preoperative study with endoscopic 
retrograde cholangiopancreatography (ERCP) may be 
warranted [14]. 

Relative Radiation Level Designations 
Relative Radiation 

Level* 
Effective Dose  

Estimate Range 
None 0 

Minimal < 0.1 mSv 
Low 0.1-1 mSv 

Medium 1-10 mSv 
High 10-100 mSv 

*The RRL assignments for some of the examinations 
cannot be made, because the actual patient doses in 
these procedures vary as a function of a number of 
factors (eg, the region of the body exposed to ionizing 
radiation, the imaging guidance that is used, etc). The 
RRLs for these examinations are designated as NS (not 
specified). 

The patient with acalculous cholecystitis is more 
problematic. The use of sonography and scintigraphy has 
been advocated, including using cholecystokinin to 
attempt to evaluate gallbladder contraction [15]. The 
absence of stones, particularly in the patient presenting to 
the emergency room, should be confirmed with a follow-
up examination if symptoms persist. Otherwise, 
acalculous cholecystitis seen in hospitalized patients as 
well as in a small percentage of patients presenting to the 
emergency room may be a diagnosis of exclusion. 
Computed tomography (CT) has a role in evaluating these 
critically ill patients [16]. In patients in intensive care 
units, several centers perform percutaneous 
cholecystostomies. Others are less aggressive, or 
cholecystostomies are performed surgically. 
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The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for 
diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians 
in making decisions regarding radiologic imaging and treatment. Generally, the complexity and severity of a patient’s clinical condition should dictate the 
selection of appropriate imaging procedures or treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked. 
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this 
document. The availability of equipment or personnel may influence the selection of appropriate imaging procedures or treatments. Imaging techniques 
classified as investigational by the FDA have not been considered in developing these criteria; however, study of new equipment and applications should 
be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring 
physician and radiologist in light of all the circumstances presented in an individual examination. 

ACR Appropriateness Criteria® 5 Right Upper Quadrant Pain 


	Clinical Condition: Right Upper Quadrant Pain
	Variant 1: Fever, elevated WBC, positive Murphy sign.
	Variant 2: Suspected acalculous cholecystitis.
	Variant 3: No fever, normal WBC.
	Variant 4: No fever, normal WBC, ultrasound shows only gallstones.
	Variant 5: Hospitalized patient with fever, elevated WBC, and positive Murphy sign.

	Summary of Literature Review
	Relative Radiation Level Information
	Supporting Document(s)

	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


