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Study objective: To assess the ability of various clinical and 
laboratory parameters to predict the results of hepatobiliary 
scintigraphy (HBS)in patients with suspected acute chotecystitis. 

Methods: This was a retrospective chart review of all patients 
referred from the emergency department for an HBS in 1993 to 
exclude acute cholecystitis. The setting was a university-affili- 
ated tertiary care hospital with an annual census of approxi- 
mately 42,000. The participants were 100 consecutive patients 
who were seen in the ED and had an HBS and obtainable medi- 
cal records. Medical records of all patients referred from the ED 
for an urgent HBS in 1993 were retrospectively reviewed for the 
following information: demographics, historical information, 
physical findings, laboratory findings, biliary scintigraphic find- 
ings, and surgical pathologic findings. Comparisons were made 
between patients with a positive or negative HBS. Sensitivities, 
specificities, and positive and negative predictive values were 
calculated for dichotomous variables with a positive HBS as a 
control standard. A separate analysis was performed for 
patients with pathologically confirmed acute cholecystitis. 

Results: Fi•-three patients had a positive HBS, and 47 had a 
negative HBS. A history of fever had a positive predictive value 
of 100% and a sensitivity of 14.6%. The presence of Murphy's 
sign was both sensitive (97.2%) and highly predictive (93.3%) 
of a positive HBS yet was not documented in 35 cases. All 
other variables were not found to be helpful in predicting the 
results of HBS. Pathologic diagnoses were available in 44 
patients. Of 40 patients with pathologically confirmed acute 
cholecystitis, fever and leukocytosis were absent at the time of 
presentation in 36 (90%)and 16 (40%)of the cases, respec- 
tively. Murphy's sign was absent in 3 (10%) of 29 of these 
patients. A stepwise analysis failed to identify any combination 
of clinical variables that was associated with a higher probabil- 
ity of a positive HBS. 
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Conclusion: No single or combination of clinical or laboratory 
findings at the time of ED presentation identified all patients 
with a positive HBS. Murphy's sign had the highest sensitivity 
and positive predictive value yet was poorly documented. Liberal 
use of biliary scintigraphy or ultrasound is encouraged to avoid 
underdiagnosi8 of acute cholecystitis. 

[Singer A J, McCracken G, Henry MC, Thode HC Jr, Cabahug C J: 
Correlation among clinical, laboratory, and hepatobiliary scan- 
ning findings in patients with suspected acute cholecystitis. Ann 
Emerg Med September 1996;28:267-272.] 

INTRODUCTION 

Acute cholecystitis is a common cause of acute abdominal 
pain in patients presenting to the emergency department. 1 
It has been estimated that as many as 20% of Americans 
have gallstones, and of these up to one third will at some 
point have acute cholecystitis. 2 Because urgent cholecys- 
tectomy has emerged as the therapy of choice for most 
patients with acute cholecystitis 3-6, it is important that a 
diagnosis be made in a timely manner, preferably in the 
ED. Both ultrasound and biliary scanning have been used 
for this purpose; however, biliary scintigraphy has been 
found to be more accurate in diagnosing acute cholecysti- 
tis, with an accuracy approaching 95%. 6-13 

Major medical textbooks indicate that acute cholecysti- 
tis is characterized by the presence of fever, signs of peri- 
toneal irritation, leukocytosis, and increased levels of liver 
enzymes. 3,4,14,15 We reviewed the literature and were 
unable to find data to support this assumption that clini- 

cal parameters can help identify a subset of patients in 
whom acute cholecystitis is more likely 

We questioned whether clinical parameters might pre- 
dict who would benefit from hepatobiliary scintigraphy 
(HBS). This study was designed to evaluate whether the 
presence or absence of various clinical or laboratory char- 
acteristics could help identify patients at high risk for a 
positive HBS and therefore acute cholecystitis. 

MATERIALS AND METHODS 

This study was conducted in a university-affiliated ED 
with an annual census of 42,000. All patients who 
presented to the ED with abdominal pain and who had 
had an HBS during the year 1993 were included in our 
study Of 120 patients, complete medical records were 
available in 100 patients; surgical pathologic results were 
available for 44 of these. Clinical data recorded included 
demographics (age, sex), historical information (duration 
and location of pain, presence of fever, jaundice, or chills, 
and history of gallstones), physical findings (temperature, 
pulse, blood pressure, jaundice, location of maximal ten- 
derness, presence or absence of rebound or guarding, 
presence or absence of Murphy's sign, and presence or 
absence of a palpable gallbladder), laboratory findings 
(WBC count, total bilirubin level, AST, ALT, alkaline 
phosphatase, and amylase levels), biliary scintigraphic 
findings, and surgical pathologic findings. 

All patients were evaluated by an emergency medicine 
resident and attending physician. Some of the patients 
were also evaluated by a senior surgical resident. 

Patients were injected intravenously with 5 mCi Tc 99m- 
p-diisopropyl-iminodiacetic acid, and sequential imaging 

Table 1. 
Diagnostic characteristics of dichotomous variables with a positive HBS as control standard. 

Characteristics Sensitivity (%) Specificity (%) 

Positive Negative 
Predictive Predictive 
Value (%) Value (%) Sample Size P~ 

Female sex 74 26 52 46 100 .88 
History of fever 14.6 108 160 50 89 .01 
History of chills 12.8 95.1 75 48.8 88 .20 
History of jaundice 2.2 100 100 47.8 85 .34 
History of gallstones 34.8 76,9 64 58 85 .24 
Rebound/guarding 2.2 85 14.3 43.6 85 .83 
Murphy's sign 97.2 48.3 70 93,3 65 .00002 
Jaundice on examination 2.1 97.7 50 46.5 88 .92 
Palpable gallbladder 2.4 108 100 47.4 77 .35 

*% Association between the patient characteristics and the results of scintigraphy. 
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of the right upper quadrant was performed for 1 to 4 
hours. The HBS was considered positive if the common 
bile duct and the small bowel were visualized yet the gall- 
bladder was not visualized at 1 to 4 hours. 13 All scans 
were read by an attending radiologist who was board-cer- 
tified in nuclear medicine. 

Sensitivities, specificities, and positive and negative pre- 
dictive values were calculated for all dichotomous variables, 
with a positive ttBS used as a control standard. A stepwise 
analysis was performed to determine whether any combina- 
tion of clinical findings was associated with a higher proba- 
bility of a positive HBS result. Comparisons of categoric 
variables were performed with a % 2 test. Continuous vari- 
ables are presented as medians and interquartile ranges. 
Comparisons of continuous variables were performed with 
a rank-sum test. All comparisons were two tailed. We con- 
sidered or-values less than .05 statistically significant. 

RESULTS 

During 1993 approximately 42,000 ED visits were made. 
Records were retrieved for 120 patients who had present- 
ed to the ED in 1993 with suspected acute cholecystitis 
and who had had an HBS. Complete medical records were 
available in 100 of these patients, to whom our study is 
limited. The mean age of the patients was 38.6 years; 75% 
were female. HBS was positive in 53 patients and negative 
in 47 patients. 

Diagnostic characteristics of dichotomous variables 
with a positive HBS as a control standard are presented in 
Table 1. The medians and interquartile ranges of continu- 
ous variables by HBS results are presented in Table 2. The 
distributions of pain duration, pain location, and tender- 

ness location are presented in Table 3. A history of fever 
and the presence of Murphy's sign or rebound and guard- 
ing on physical examination were significantly more com- 
mon in patients with a positive HBS. By comparison, the 
presence or absence of all other variables was not signifi- 
cantly different between the two groups of patients. 

Of patients who had an HBS, 80 were admitted to an 
inpatient service, including all 53 with a positive HBS. 
Thirty-nine patients with a positive HBS had surgery at our 
institution; all had acute cholecystitis on the basis of path- 
ologic specimens. Of the 14 patients with a positive HBS 
who did not have surger>, three patients were transferred 
to another hospital, two patients had a diagnosis of acute 
cholangitis, one patient left against medical advice before 
surgery, and one patient (who had a terminal illness) de- 
clined surgery. Seven patients were treated without surgery 
and were referred for interval cholecystectomy. Only five 
patients with a negative HBS underwent surgery. Surgical 
diagnoses in these five patients were acute appendicitis, 
two; acute cholecystitis, one; incarcerated inguinal hernia, 
one; and umbilical hernia, one. 

Of 40 patients with pathologically confirmed acute chole- 
cystitis, fever (temperature greater than 38.0 ° C), and leuko- 
cytosis (WBC count greater than 11,000/mL) were absent at 
the time of ED presentation in 36 and 16 patients, respec- 
tively. Neither fever nor leukocytosis was present in 15 (38%) 
of 40 patients with pathologically confirmed acute cholecysti- 
tis. Murphy's sign was present in 26 (90%) of 29 patients 
with pathologically confirmed acute cholecystitis in whom 
the presence or absence of this sign was documented. 

Stepwise analysis failed to identify any combination of 
clinical findings associated with a higher probability of 
identifying a positive HBS. 

Table 2. 
Median and interquartile ranges of continuous variables by results Of HB5. 

I 

Median Positive HBS Media, Negative HBS 
Variables (Interquartile R a n g e )  (Interq~Jartile Range) Sample Size 
Age (years) 40 (32-50) 37 (25-49) 
Temperature 98.4 ° F (97,8°-99.1 o) 98.4 ° (97.60_99.0 o) 

36.9 ° C (36.60-37.3 °) 31~,9 ° C (36.4 ° -37.2 °) 
Heart rate 88 (75-102) 84 (76-100) 
Systolic blood pressure (mm Hg) 134 (118-150) 12~ (1t6-142) 
WBC count (10 3 cells/ram 3) 10.7 (8.6-12.6) &8 (7.4-11.8) 
Total biDubin (mg/dL) .5 (.4-1.0) !.6 (.3-.9) 
AST (lU/L) 24 (17-53) 2~ (18-38) 
ALT (lU/L) 28 (19-62) 2~ (14-29) 
Alkaline phosphatase (IU/L) 85 (73-177) 9[ (61-110) 
Amylase (IU/L) 47 (29-62) 3• (23-56) 

99 
100 

100 
98 
99 
90 
91 
73 
89 
84 

.17 

.96 

,47 
.06 
.32 
.86 
.23 
.10 
.33 
.21 
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DISCUSSION 

The importance of accurate and timely diagnosis of acute 
cholecystitis stems from the fact that most patients with 
this diagnosis benefit from early surgical intervention. 3-5 
Many textbooks stress the importance of clinical findings 
such as the presence of fever, peritoneal sign s, or leukocy- 
tosis in the differentiation of acute cholecystitis from 
cholelithiasis 3,4,>,15, for which surgery is not always im- 
mediately required. Unfortunately, this premise has not 
been substantiated by clinical studies. Few studies have 
specifically addressed this issue. Most have focused on 
patients operated for acute cholecystitis, not on patients 
with symptoms suggestive of acute cholecystitis. 

Staniland et a116 reviewed the clinical findings in 600 
patients with abdominal pain, 100 of whom were found 
to have acute cholecystitis. A history of localized right up- 
per quadrant pain was present in only 38% of these 100 
patients. On physical examination 85% of all patients 
with acute cholecystitis had tenderness in the right upper 
quadrant, but in only 60% was the tenderness localized 
in that region. No statistical comparisons were made to 
patients without a diagnosis of acute cholecystitis. 

Halasz 17 reviewed clinical and laboratory findings in 
238 patients who were admitted with a diagnosis of pre- 
sumed acute cholecystitis. The diagnosis of acute chole- 
cystitis was confirmed in 191 patients. Of these patients, 
95% had right-upper-quadrant tenderness, and a mass 
was palpable in this region in only 23% of the patients. 
The mean temperature and WBC counts were 38.4 ° C and 
12,700/mm 3, respectively. The mean total bilirubin, alka- 
line phosphatase, and AST levels were all within the nor- 
mal range. Biliary scintigraphy was not used in this early 
study. Again, no statistical analysis was performed, and it 
is not always clear how the diagnosis of acute cholecystitis 
was confirmed. 

Vasilescu et aP 8 evaluated the importance of clinical, 
laboratory, and imaging data in the diagnosis of acute 
cholecystitis in patients with right upper quadrant ab- 
dominal pain. The most useful parameters in distinguish- 
ing between pathologically confirmed acute cholecystitis 
and pathologically nonconfirmed acute cholecystitis in 
259 patients who had surgery were sudden onset of pain, 
mild resistance to abdominal palpation, frank peritoneal 
irritation, impaction of a stone in the gallbladder neck on 
ultrasound, fever, a palpable gallbladder, and a gallblad- 
der wall with a double outline on ultrasound. However, 
only ultrasonography was found to give a good distinction 
between pathologically confirmed and pathologically non- 
confirmed acute cholecystitis. In this study biliary scint- 
igraphy was performed m only eight patients. 

Gruber et a119 found that of 129 patients with patho- 
logically proven acute cholecystitis, 67% were afebrile, 
27% lacked leukocytosis, and 23% lacked both fever and 
leukocytosis at the time of ED presentation. 

Both ultrasound and biliary scintigraphy are useful in 
the evaluation of patients with acute right upper quadrant 
abdominal pain. 4-12 However, biliary scintigraphy more 
accurately identifies the presence or absence of cystic duct 
obstruction, which is found in most patients with acute 
cholecystitis. The reported sensitivities and specificities of 
biliary scintigraphy are in the range of 90% to 100% and 
85% to 95%, respectively. 8-12 Because biliary scintigraphy 
has such a high degree of accuracy in diagnosing acute 
cholecystitis, a positive biliary scintigram has become 
almost synonymous with the presence of acute cholecysti- 
tis. In our institution HBS is readily available. Conse- 
quently, most patients in whom the diagnosis of acute 
cholecystitis is entertained undergo biliary imaging. 
Therefore we chose to study patients with abdominal pain 
who had an HBS. 

Unlike most other studies, our study focused on the 
presentation in the ED setting. In our study the only 
clinical or laboratory parameters that helped to predict 
the presence of a positive HBS were a history of fever or 
the presence of Murphy's sign. A history of fever was 
highly predictive of a positive biliary scan (positive pre- 
dictive value, 100%); however, this symptom had a low 
sensitivity (14.6%). If the absence of fever had been used 

Table 3. 
Distribution of pain duration, location, and tenderness by results 
of riBS. 

Characteristics Positive HBS Negative HBS P 

Pain duration .09 
Sample size 49 39 
Less than 24 hours (%) 73.5 51.3 
24 to 72 hours {%) 10.2 15.4 
Longer than 72 hours (%) 16.3 33.3 

Pain location .69 
Sample size 50 44 
Right upper quadrant (%) 54 52.3 
Epigastric (%) 34 27.3 
Diffuse (%) 6 11.4 
Other (%) 6 9.1 

Location of tenderness .23 
Sample size 50 45 
Right upper quadrant (%) 80 62.2 
Epigastric (%) 14 17.8 
Diffuse (%) 2 6.7 
Other (%) 2 11.1 
Nentender (%) 2 2.2 



ACUTE CHOLECYSTITIS 
Singer et al 

to exclude the need for HBS, many patients with acute chole- 
cystitis would not have been identified. Also, the ability of 
patients to accurately assess body temperature is question- 
able and not always reliable. 

Murphy's sign (an inspiratory arrest on right subcostal 
palpation), although not specific, was very sensitive in 
identifying patients with a positive HBS. However, 3% of 
patients with acute cholecystitis would have been missed 
had the absence of Murphy's sign been used to exclude 
the need for HBS. In 35 cases it is unknown whether 
Murphy's sign was present or absent due to poor docu- 
mentation. If we assume that in all these cases Murphy's 
sign was absent (and therefore not documented), then the 
sensitivity of this sign falls to only 70%, making it less 
useful as a predictor of a positive HBS. 

History of chills, gallstones, or jaundice and the dura- 
tion or location of the abdominal pain were not helpful 
in differentiating between patients with positive and 
negative HBS. The presence of rebound or guarding was 
highly predictive of a positive HBS yet had a sensitivity 
of only 2.2%, making the absence of this sign unhelpful. 
No differences were present in the patients' age, sex, and 
initial vital signs (temperature, pulse, blood pressure) 
when these two groups were compared. All of the labo- 
ratory values evaluated (WBC, total bilirubin, transami- 
nase, alkaline phosphatase, and amylase) also were not 
helpful in identifying patients at high risk for a positive 
HBS. 

When analysis is limited only to patients with patho- 
logically confirmed acute cholecystitis, fever and leukocy- 
tosis at the time of ED presentation were absent in 90% 
and 40% of the patients, respectively. Both fever and leuk- 
ocytosis were absent in 15 (38%) of 40 patients. Murphy's 
sign was absent in 3 (10%) of 29 patients with pathologi- 
cally confirmed acute cholecystitis in whom the presence 
or absence of this sign was documented. 

Identification of a subset of patients at higher risk for 
acute cholecystitis based on clinical or laboratory parame- 
ters, therefore, appears very difficult. This suggests that 
any patient who has persistent and otherwise unexplained 
abdominal pain and in whom acute cholecystitis is part of 
the differential diagnosis should have either biliary scin- 
tigraphy or abdominal ultrasound. The specific choice of 
either sonography or scintigraphy often depends on local 
preference and availability. When the diagnosis of acute 
cholecystitis is more uncertain, ultrasound may be more 
helpful in identifying other diagnostic possibilities such as 
an aortic aneurysm. 

Before the advent of sensitive studies such as ultra- 
sound and HBS, clinicians were probably identifying only 

i 

the more severe cases of acute cholecystitis, most in which 
a more intense inflammatory response produced fever, 
leukocytosis, and a positive Murphy's sign. With the wide 
availability of ultrasound and HBS, we are now identify- 
ing milder or earlier cases of acute cholecystitis in which 
the inflammatory response is not as pronounced. This 
change might partly help to explain why more recent 
studies have shown a reduction in the incidence of posi- 
tive clinical and laboratory findings in patients with acute 
cholecystitis. 

Our study has several limitations. This study was retro- 
spective in nature; therefore a significant selection bias 
was present. We evaluated only patients with abdominal 
pain in whom acute cholecystitis was suspected. Obvious- 
ly, had we studied all patients who presented to the ED 
with abdominal pain, this would have altered our findings 
significantly. Because data collection was retrospective, 
incomplete documentation resulted in many missing val- 
ues. This factor may have resulted in under- or overesti- 
mation of the importance of each of the parameters for 
which many values were missing. Also, it is unclear how 
many patients had signs or symptoms suggestive of acute 
cholecystitis yet did not have an HBS. However, because it 
is our practice to obtain an HBS on all patients with sus- 
pected acute cholecystitis, it is unlikely that many such 
patients were missed. 

A definitive surgical pathologic diagnosis was avail- 
able in 44 patients in whom surgery was performed. 
However, because the diagnostic accuracy of biliary 
scintigraphy approaches 95%, we chose to use the pres- 
ence of cystic duct obstruction on the HBS as evidence 
of acute cholecystitis. Again, this may have caused either 
over- or underdiagnosis of acute cholecystitis. Finally, it 
is important to point out that HBS failed to identify all 
patients with acute cholecystitis in this study. Therefore 
exclusion of acute cholecystitis should not be based 
solely on HBS. 

No single or combination of clinical or laboratory find- 
ings at the time of ED presentation identified all patients 
with a positive HBS. Murphy's sign had the highest sensi- 
tivity and positive predictive value yet was poorly docu- 
mented. Large prospective studies are necessary to help 
identify clinical and laboratory parameters that might help 
predict which patients with acute abdominal pain have 
acute cholecystitis. Identification of such high-risk criteria 
may help clarify when sophisticated and costly tests such 
as scintigraphy are best used. In the interim, HBS or ultra- 
sound should be used liberally in patients with unex- 
plained abdominal pain in whom acute cholecystitis is 
being considered to avoid underdiagnosis. 
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