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Background: Abdominal cross-sectional imaging is of-
ten performed to evaluate abnormal liver function test
(LFT) results in hospitalized patients. However, few data
are available regarding the yield and usefulness of
imaging inpatients for the indication of abnormal LFT
results, the process of requesting abdominal imaging
studies, or the response to their findings.

Methods: We retrospectively reviewed abdominal im-
aging scans that were obtained during a 27-month pe-
riod. We matched the imaging studies done with the
indication of abnormal LFT results; all scans were re-
quested using computerized physician order entry. Re-
ports were coded for interpretation and associated pro-
cess step results. To determine the usefulness of the imaging
studies, a random sample of patient charts with positively
coded imaging studies were reviewed. Imaging examina-
tions were considered useful if they provided new diag-
nostic information and/or changed subsequent patient care.

Results: Of 6494 abdominal imaging studies, 856 were
performed for the indication of abnormal LFT results and

matched to both image reports and laboratory results. Re-
port coding judged 37% of interpretations as clinically
significant, including 27% with “positive” (abnormal re-
sults and explain the abnormal LFT results) examina-
tions. Among the positive examinations, the most com-
mon diagnoses were biliary obstruction (25%), chol-
ecystitis (21%), malignancy (20%), and cirrhosis (14%).
Positively coded reports provided new clinical infor-
mation in 63% of these studies and changed patient care
in 42% of cases. Process measures assessed provision of
additional information to and from radiologists (69%
and 8%, respectively) and the frequency with which the
findings of current abdominal imaging studies were
compared with those of prior studies (59%).

Conclusion: Abdominal cross-sectional imaging stud-
ies performed on inpatients with abnormal LFT results
had a high diagnostic yield and frequently changed pa-
tient care.
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L ABORATORY AND radiologic
tests have 3 major roles in
patient care: screening, di-
agnosis, and management1;
for abdominal imaging, di-

agnosis is most important. Noninvasive di-
agnostic imaging is frequently used in the
evaluation and management of hospital-
ized patients with abdominal disease, es-
pecially in the hepatobiliary tract.2 While
imaging is often very useful, patients with
liver disease can be accurately diagnosed
with only a history, physical examina-
tion, and biochemical liver tests in an es-
timated 80% of cases.3 The primary mo-
dalities currently used for diagnostic
imaging of the liver and biliary tract are
ultrasonography (US), computed tomog-
raphy (CT), and, to a lesser extent, mag-
netic resonance imaging (MRI).4 While ra-
dionuclide studies, such as hepatobiliary
scintography, are additional useful non-

invasive modalities, they are less fre-
quently requested for the initial investi-
gation of abnormal laboratory test results.
Recent improvements in noninvasive tech-
nologies have markedly changed the roles
of interventional techniques (angiogra-
phy and cholangiography), and they are
now used mostly in therapeutic or sec-
ondary diagnostic roles.2 Cost has also be-
come an important consideration in de-
ciding how to best use these technologies.5

A common indication for inpatient
abdominal imaging is to assist in the evalu-
ation of abnormal liver function test (LFT)
results.3 The liver function tests com-
monly include (individually or more com-
monly, in combination) the measure-
ment of aspartate aminotransferase, alanine
aminotransferase, total and direct biliru-
bin, and alkaline phosphatase levels. While
the term liver function tests is a misnomer
because abnormal values for most of these
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tests actually reflect hepatocellular damage or dysfunc-
tion, not synthetic or metabolic function,6 it is widely used
in the clinical vernacular.

While imaging is frequently performed in the inpa-
tient setting to address this issue, few data are available re-
garding the yield in this population. Most studies have only
investigated outpatient populations when evaluating the
role of imaging modalities during the workup of abnor-
mal LFT results.1 While algorithms for choosing radio-
logic tests in the pursuit of a specific pathologic entity (eg,
hepatic metastases) or a certain clinical presentation (eg,
right upper quadrant tenderness with a palpable mass) have
been developed,6 less information is available regarding the

evaluation of inpatients with abnormal LFT results as the
primary indication for imaging requests.

Also, it has often been difficult to obtain detailed and
accurate information about the indications selected by
physicians who are ordering radiographs. However, at our
institution, all radiographs are ordered online by physi-
cians using a computerized physician order entry, re-
sulting in nearly complete ascertainment of indications
associated with examination orders.7

We used data from this computerized system to
perform a study in hospitalized patients to assess the
yield of abdominal imaging ordered for the indication
of abnormal LFT results. Additional goals included

PATIENTS AND METHODS
STUDY SITE

The study was conducted at Brigham and Women’s Hos-
pital, Boston, Mass, a 700-bed tertiary care teaching hos-
pital. All inpatient diagnostic tests, including radiologic ex-
aminations, are ordered online using a computerized
physician order entry.8 Clinical indications must accom-
pany radiology requests and are chosen from preselected
menus.7 Additional relevant information for the radiolo-
gist can be provided with the request as free text. Com-
mercially available imaging equipment was used in the study
(Somatom Plus 4 CT Scanner; Siemens Medical Systems,
Iselin, NJ, and Acuson XP 128 Ultrasound Machine; Acu-
son Corp, Mountain View, Calif).

PATIENT POPULATION AND DATA

Using the hospital information system (Brigham Inte-
grated Computer Systems, or BICS) database, we retro-
spectively identified all inpatients for whom abdominal im-
aging was requested and performed for the evaluation of
abnormal LFT results during a 27-month period (Decem-
ber 1995–March 1998). All corresponding radiology re-
ports were retrieved and matched to the electronic requi-
sition. Imaging examinations completed prior to or after
hospitalization were excluded.

OUTCOMES

The main outcome was the diagnostic yield of imaging stud-
ies performed because of abnormal LFT results. Second-
ary outcomes applied only to examinations with positive
findings (defined below), and included the usefulness of
the imaging findings and process measures associated with
imaging requests and interpretations. Radiographic exami-
nations were considered useful if they provided the clini-
cian with new information and/or were determined to in-
fluence subsequent diagnostic or therapeutic decisions in
patient care.

Radiology reports were reviewed and coded using a
fixed coding scheme (Table 1) by an internist (J.M.R.).
To assess reliability, a random sample of 17% of reports
(n=145) were additionally coded by an abdominal radi-
ologist (S.G.S.). Diagnostic results were considered signifi-
cant if they were abnormal and explained the abnormal
LFT results (positive group) or were abnormal and had sig-
nificant findings, even if unrelated to the indication of

abnormal LFT results. Clinically insignificant results in-
cluded normal or equivocal findings and abnormal find-
ings that were judged to be insignificant.

For those examinations with a positive result, chart
reviews were conducted on a random sample of 108 pa-
tient charts (47%) to address the clinical impact of per-
forming imaging studies because of abnormal LFT results.
Abstracting from the pretest progress notes, the investiga-
tors judged that the imaging findings provided new infor-
mation if the results were not previously known (though
may have been suspected in the differential diagnosis).

We also wanted to determine if these imaging studies
resulted in changes in subsequent patient care, such as re-
quiring additional confirmatory tests or assisting in thera-
peutic decision making (eg, changing code status in re-
sponse to finding diffuse metastatic disease or postponing
surgical intervention for improving fluid collections). Other
examples of patient care influenced by imaging results in-
cluded changes in medical therapy, surgical evaluation (with
or without an operative intervention), or a subsequent
procedure, such as endoscopic retrograde cholangiopan-
creatography or diagnostic biopsy. The impact of imaging
studies on patient outcomes was not assessed.

Process measures of interest included how often ab-
dominal imaging requests for evaluating abnormal LFT re-
sults included additional clinical information; how often
radiologists provided specific recommendations (in addi-
tion to their interpretations); and how often radiologists
included comparisons to prior studies. The investigators
reviewed prior abdominal imaging reports for patients with
positive findings. For determining the frequency of com-
parison reporting, the current report was noted for the pres-
ence of reference to prior abdominal CT or US. Prior stud-
ies were recorded for examination type (CT or US), for prior
radiographic findings, and if they were conducted during
the same hospitalization.

ANALYSIS

Radiographs were categorized as clinically significant or not
clinically significant as described previously. Reliability for
coding of imaging reports was assessed using the k statis-
tic and the percentage of agreement between reviewers. Di-
agnostic yield among different imaging modalities was com-
pared using the x2 statistic. Differences in diagnostic
categories for positive examinations by imaging modality
were evaluated using a t test. Information given to radi-
ologists and their recommendations were also compared
using a t test.
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assessing the clinical usefulness of abdominal imaging
for abnormal LFT results, categorizing the radiologists’
diagnoses, and assessing several process steps associ-
ated with both requesting and interpreting abdominal
imaging studies.

RESULTS

During the 27-month study period, there were 89450
adult admissions on the medical and surgical services.
A total of 6494 abdominal imaging studies were per-
formed on 3995 inpatients: 4404 CT scans, 1769 US scans,
and 321 MRI scans. Of these studies, 1089 (17%) were
performed to evaluate abnormal LFT results: 429 CT
scans, 627 US scans, and 33 MRI scans (Table 2). Im-
aging requests not matching a radiology report were ex-
cluded (233 requests: 87 US scans, 113 CT scans, and
33 MRI scans), resulting in a final study group of 856
imaging studies (13%): 316 CT scans, 540 US scans, and
0 MRI scans.

DIAGNOSTIC YIELD

The coded results (n=856) were broadly divided into 2
groups: clinically significant (37%, n=313) and clini-
cally not significant (63%, n=543; Table 3). Clinically
significant findings were much more common among
CT scans (180/316, 57%) than among US scans (133/
540, 25%; P=.001). The former included findings that
explained the abnormal LFT results (positive findings,
27% [n=229]), eg, biliary obstruction, as well as find-
ings that, while unrelated to the abnormal LFT results,
were considered significant and categorized as “abnor-
mal, likely significant.” The abnormal, likely significant
studies (10%, n=84), though not read as positive, were
considered important enough for inclusion in the clini-
cally significant category. To be included in this cat-
egory, an explanation of the abnormal LFT results was

not met and many times was clearly unrelated, eg, find-
ing a new renal mass suggestive of malignancy. The
clinically not significant group was divided into “abnor-
mal, likely not significant” (27%, n=231), such as an
hepatic cyst; “abnormal, unknown significance” (19%,
n = 161), such as a retroperitoneal fluid collection;
“equivocal” (7%, n=64), such as possible acalculous
cholecystis; and “normal” (10%, n=87). A second phy-
sician validated the reliability of report coding. The
level of agreement between the 2 investigators for the
sample was 87% ( k=0.75)

Examinations with positive findings were also clas-
sified by diagnostic categories (Table 4). Among both
CT and US studies, the most common diagnostic catego-
ries were biliary obstruction/dilatation (25%); acute or
chronic cholecystitis, without obstruction (21%); and
mass(es) consistent with suspected malignancy, either
primary or metastatic disease (20%). A greater propor-
tion of malignancies were found on CT scans (CT, 29%;
US, 10%; P=.001). Positive findngs in the “other” cat-
egory included suspicious hepatic fluid collections, such
as hematomas or abscesses. As expected, the US exami-
nations were proportionally more likely to be associ-

Table 1. Coding Scheme for Diagnostic Imaging Studies

Result Codes
1. Did the patient’s history and/or signs and symptoms (selected from

a menu of choices) accompany the x-ray requisition?
2. Was the radiologist provided additional clinical information (as free

text)?
3. Were prior imaging studies (abdominal) performed? Did the

radiologist compare the current study with the prior studies?
4. Were there any imaging recommendations made by the radiologist?

If recommendations were made, were they for the same or a
different modality?

5. Were there any nonimaging recommendations by the radiologist?
6. Diagnostic results

Positive: findings explain the indication (abnormal liver function
test results)

Abnormal and likely significant: findings unrelated to the
indication

Normal
Abnormal findings and likely significant
Abnormal findings of unknown significance
Equivocal findings

7. Diagnostic category

Table 2. Abdominal Imaging Studies Ordered for Inpatients*

Examinations
Imaging

Studies, No. (%)
No.

of Patients

For indication of abnormal LFT results
Total 1089 746†
CT 429 (39) 350
US 627 (58) 489
MRI 33 (3) 29

For indication of abnormal
LFT results with matched reports

Total 856 634†
CT 316 (37) 285
US 540 (63) 449
MRI 0 0

*LFT indicates liver function test; US, ultrasonography; CT, computed
tomography; and MRI, magnetic resonance imaging.

†Patients may have undergone both US and CT (or MRI), resulting in total
lower than sum.

Table 3. Abdominal Imaging Coded Results*

Result Code

No. (%)

CT US Total

Clinically significant (P = .001)
Positive 112 (13) 117 (14) 229 (27)
Abnormal, likely significant 68 (8) 16 (2) 84 (10)

Clinically not significant
(P = .001)

Abnormal, likely not
significant

52 (6) 179 (21) 231 (27)

Abnormal, unknown
significance

50 (6) 111 (13) 161 (19)

Equivocal 28 (3) 36 (4) 64 (7)
Normal 6 (1) 81 (9) 87 (10)

Total 316 (37) 540 (63) 856 (100)

*CT indicates computed tomography; US, ultrasonography.
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ated with abnormalities related to the biliary tract, such
as obstruction (US, 31%; CT, 19%; P=.06) or cholecys-
titis (US, 29%; CT, 12%; P=.005).

Among the 84 examination findings judged as ab-
normal, likely clinically significant, CT scans were more
often represented (68/316, 22%) than US scans (16/
540, 3%). The most common diagnoses were bowel dis-
ease, such as colitis, obstruction, ischemia (19/84, 23%);
pancreatic disease, such as inflammatory or infectious pro-
cesses without biliary tract involvement (16/84, 19%);
retroperitoneal adenopathy consistent with metastatic dis-
ease (10/84, 12%); nonhepatic solid organ masses with
suspected malignancy (10/84, 12%); massive ascites (5/
84, 6%), massive splenomegaly, without mention of por-
tal hypertension or cirrhotic changes (4/84, 5%) and ex-
trahepatic hematomas (4/84, 5%).

USEFULNESS

A sample of 108 medical charts were randomly selected
from the positively coded group for review (Table 5).
This sample represented 45% of the “positive” (abnor-
mal results and explain the abnormal LFT results) CT
scans (50/112) and 50% of the positive US scans (58/117).
Imaging studies with positive findings provided new clini-
cal information in 63% of cases (CT, 70%; US, 57%). The
new information was sometimes under consideration and
in the documented differential diagnosis, and some-

times represented an unsuspected finding. The diagnos-
tic categories for imaging examinations that provided new
information included common bile duct obstruction (22/
68, 32%), mass or metastatic disease (12/68, 18%), fatty
changes (11/68, 16%), associated pancreatic disease (8/
68, 12%), and cirrhosis (4/68, 6%).

Positive imaging interpretations were associated with
documented changes in patient care in 42% of studies
(CT, 50%; US, 34%; Table 5). Categories of changes in
patient care included medical therapy (16/45, 36%);
endoscopic retrograde cholangiopancreatography, with
or without a stent procedure (12/45, 27%); surgical evalu-
ation, with or without surgical intervention (10/45, 22%);
diagnostic biopsies (6/45, 13%); and drainage proce-
dures (1/45, 2%).

PROCESS EVALUATION

Several process steps associated with the request and in-
terpretation of abdominal imaging were examined
(Table6). Almost all (99%) radiology requisitions for ab-
dominal imaging included additional patient history and/or
signs and symptoms selected from the order entry menu
choices. Additional clinical information was provided as
free text in 69% of the requisitions. Free text examples in-
clude surgical history, hospital course before the imaging
orders, patterns of abnormal LFT results, and results from
previous or off-site imaging studies.

Further imaging or nonimaging recommendations
in the radiology report were uncommon. Additional rec-
ommendations, such as may have taken place via phone
calls or electronic mail sent to the attending physicians
or in discussions with house staff during radiology rounds,
were not addressed unless documented in the imaging
report. The recommendations included further imaging
in 61 cases (7%) and nonimaging recommendations in
7 cases (1%). The most common imaging recommenda-
tions were for MRI or CT scans following a completed
US study. Nonimaging recommendations were still closely
associated with additional imaging investigations, such

Table 4. Diagnostic Categories for Abdominal
Imaging Examinations With Positive Findings*

No. (%)

CT† US† Total P

Biliary obstruction 21 (19) 36 (31) 57 (25) .06
Cholecystitis 14 (12) 34 (29) 48 (21) .005
Malignancy 33 (29) 12 (10) 45 (20) .001
Cirrhosis 15 (13) 16 (14) 31 (14) .80
Fatty changes 4 (4) 7 (6) 11 (5) .35
Vascular abnormalities‡ 3 (3) 7 (6) 10 (4) .20
Other 22 (20) 5 (4) 27 (12) .001
Total 112 117 229

*CT indicates computed tomography; US, ultrasonography.
†Percentage calculation was within each modality.
‡Vascular abnormalities include hemangioma and portal vein thrombosis.

Table 5. Clinical Impact of Abdominal Imaging Results*

No. (%)

CT†
(n = 50)

US†
(n = 58)

Total
(n = 108)

Imaging→new
clinical
information

Yes 35 (70) 33 (57) 68 (63) (P = .16)

No 15 (30) 25 (43) 40 (37)

Imaging→changes
in patient care

Yes 25 (50) 20 (34) 45 (42) (P = .06)‡
No 22 (44) 37 (64) 59 (55)
Unknown 3 (6) 1 (2) 4 (4)

*CT indicates computed tomography; US, ultrasonography.
†Percentage calculation was within each imaging modality.
‡P, x2 excluding unknowns.

Table 6. Process Evaluation: Information Given to the
Radiologist and Recommendations of the Radiologist

No. (%)

Yes No

Did the history and/or signs and symptoms
accompany the x-ray requisition?

851 (99) 5 (1)

Did the radiologist get additional clinical
information?

591 (69) 265 (31)

Were prior abdominal imaging studies
performed?

261 (30) 595 (70)

Did the radiologist compare the current
study with the prior studies?

153 (18) 108 (13)

Was there a change in studies compared
with the prior studies?

124 (14) 29 (4)

Improvement 30
Deterioration 94

Imaging recommendation? 61 (7) 795 (93)
Same modality 10
Different modality 51

Nonimaging recommendations? 7 (1) 849 (99)
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as suggesting gastroenterology evaluations for endo-
scopic retrograde cholangiopancreatography.

Prior abdominal imaging studies (either the same
and/or different modality) were present in the BICS da-
tabase for patients who underwent 261 of the current im-
aging studies (30%). Radiologists made comparisons to
prior abdominal imaging studies for 153 of those exami-
nations (59%). Current studies compared with prior im-
aging included 124 studies in which a change was noted
(30 were improved and 94 were worse) and 29 studies
in which there was no change. Findings that were worse
included both progression of previously identified patho-
logic abnormalities or a new significant process. In 41%
of those studies in which there were prior abdominal im-
aging examinations (108/261) (equivalent to 13% of the
entire study group [108/856]), comparisons were not ad-
dressed in the current image examination interpreta-
tion. Lack of comparison reporting was much more fre-
quent for US (106/108, 98%) than for CT (2/108, 2%).
Previous studies omitted from report comparison with
current studies included prior CT scans (alone) in 49
cases, prior US scans (alone) in 33 cases, and both im-
aging modalities previously performed in 26 cases.

COMMENT

Abdominal imaging, when performed in hospitalized pa-
tients because of abnormal LFT results, yielded clini-
cally significant results in a surprisingly high propor-
tion of cases. While both types of imaging have their
indications, CT scans were more than twice as likely as
US scans to be associated with clinically significant re-
sults. More than two thirds of positive examinations pro-
vided new information explaining the abnormal LFT re-
sults. The results of positive examinations contributed
to changes in patient care in 42% of cases.

The interpretation of abnormal LFT results in the
hospital setting, especially in complex or critically ill pa-
tients, can be challenging. The variable temporal rela-
tionship of individual laboratory result abnormalities to
identifiable clinical events may lead to diagnostic ob-
stacles. Liver function test results are more likely to re-
flect liver dysfunction occurring days to weeks before the
date of laboratory test sampling rather than that same day.9

Additionally, mild abnormalities have been demon-
strated to be frequent in healthy outpatients.10-12 Abnor-
mal LFT results may also transiently occur in hospital-
ized patients without liver disease, occasionally without
explanation.13

The few studies that have been performed to assess
the yield of abdominal imaging studies for the com-
monly used indication of abnormal LFT results have been
done in outpatients. In a small prospective study of 83
patients with persistent (.6 months) elevation of ami-
notransferase levels, 65% of US studies yielded a patho-
logic explanation.11 In jaundiced patients, the yield of he-
patic imaging ranges from 52% to 69% to 94% to 97% of
patients with a low and high pretest clinical suspicion,
respectively.5 Compared with outpatients, an inpatient
population would be expected to be relatively sicker, yet
imaging could result in a lower yield, especially since many
abnormal LFT results could occur as a result of hypo-

tension, infection, or medications. In all these situa-
tions, the abnormal LFT results would be expected to re-
solve as the underlying condition improves. However,
diagnostic yield was high.

The abnormal, likely significant category included
diseases of the bowel and pancreas, suspicious extrahe-
patic masses or fluid collections, massive splenomegaly,
and retroperitoneal adenopathy. While such “unre-
lated” structural abnormalities cannot radiologically ex-
plain the abnormal LFT results, they are often associ-
ated with medical conditions resulting in hepatic
pathophysiologic dysfunction. For example, abnormal
LFT results may result from systemic insults remote from
the hepatobiliary system, such as in multisystem organ
dysfunction that is associated with sepsis or shock.14

Recent reviews of hepatobiliary tract imaging have
suggested that while US remains the modality of choice
for gall bladder disease, CT is emerging as the preferred
test for the remaining disorders.2 The other predomi-
nant noninvasive imaging technique, MRI, may be more
informative in cases involving suspected hemangiomas,
preexisting fatty infiltration with newly suspected he-
patic lesions, and cholangiography in which therapeu-
tic interventions are not expected.2 In our study, US ex-
aminations were more likely to result in additional imaging
studies (either a second US scan or a different modality,
usually CT). Except in cases in which there is a high de-
gree of suspicion of biliary tract or gall bladder disease,
CT may be the more cost-effective initial imaging study
in hospitalized patients with abnormal LFT results.

Chart reviews of patients with positive imaging re-
sults revealed that imaging in almost two thirds of cases
provided new clinical information. Because imaging mo-
dalities were chosen by clinicians, and not randomized,
differences in findings between CT and US cannot be as-
signed to the sensitivities of imaging tests for detecting
various disease entities. For example, malignant lesions
were more often found on CT scans , while biliary tract
disease was more often found on US scans. Also, other
clinical reasons may influence choice of modality, such
as the practicality of US for critically ill patients at risk
for transport to the radiology department or for preg-
nant patients because of the greater fetal risks from the
radiation exposure of CT. Therefore, no conclusions can
be made from our study with respect to diagnostic cat-
egories and the appropriateness of imaging modalities.

Patient care was determined to have changed in re-
sponse to imaging results in 42% of reviewed charts with
positive findings. Care included medical (36%) and in-
terventional or surgical (64%) therapies. The medical re-
sponses included the addition, withdrawal, or modifica-
tion of specific treatments. The nonmedical responses
were predominantly for additional studies in the form of
endoscopic retrograde cholangiopancreatography, surgi-
cal evaluation (with or without surgery), and diagnostic
biopsies.

Determining the clinical impact of diagnostic
imaging can be more difficult than for other types of tech-
nology assessment, especially therapeutic interven-
tions. Imaging efficacy is considered an intermediate
outcome.15 “Disaggregating” such diagnostic tests from
treatment is difficult to impossible.16 Imaging influ-
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ences management decisions, and those decisions may
or may not improve patient outcomes. It may be reason-
able, therefore, to consider management decisions as ap-
propriate outcome measures for imaging studies.16 Nev-
ertheless, modern imaging has been demonstrated to have
an important impact on diagnostic decisions.17

Several components of the process of ordering and
interpreting imaging studies in response to a specific clini-
cal inquiry were addressed in this study, including docu-
mented information shared between clinicians and radi-
ologists. Pertinent patient history (often including signs
and/or symptoms) accompanied nearly all imaging re-
quests. Study indications (in this sample, abnormal LFT
results) accompanied all imaging requests. This success
in providing radiologists with clinical information is at-
tributable to the entry requirement built into the order
screens. Clinicians must provide this information for im-
aging requests to be processed. Order entry screens facili-
tate this process by providing menus with preselected com-
mon indications. Also, entries can be manually entered
for other indications or relevant clinical data.

In two thirds of imaging requests, additional infor-
mation for the radiologist was provided as free text. De-
spite intuitive expectations as to their helpfulness, it is
uncertain whether more robust clinical information ac-
companying imaging requests actually improves the di-
agnostic accuracy of imaging interpretations.

In addition to interpretation and differential diag-
noses, radiologists occasionally provided management
suggestions. In our study, radiologists made further
recommendations in fewer than 10% of cases, and most
often were suggestions to obtain additional imaging, usu-
ally with a different modality.

Comparisons to prior imaging studies were per-
formed by the radiologist in fewer than two thirds of cases.
In the remaining cases, although a prior abdominal im-
aging study had been performed, a comparison was not
made. The low proportion of reported comparisons may
be attributable to a variety of factors, including the in-
ability to locate the prior studies in a timely fashion. The
implementation of an electronic environment for deliv-
ery and interpretation of imaging studies and their re-
ports (Picture Archiving and Communications Systems,
or PACS) should decrease the number of cases in which
a comparison is not made. Also, enhanced bidirectional
communication between clinician and radiologist may
be expected to be facilitated by computerization (eg,
longitudinal electronic medical records).

Our study has several limitations. It took place in a
single tertiary care institution. Because of this and the
relatively large number of transplantation and oncology
cases at our institution, our findings may not be gener-
alizable to all hospitals. The contribution of imaging re-
sults to providing useful new information was analyzed
by chart review only for studies with positive findings.
Normal study results (or more commonly in our series,
abnormal but not significant or of unknown signifi-

cance) may still provide valuable information in the evalu-
ation of abnormal LFT results. For instance, excluding
certain disease processes can avoid unnecessary explor-
atory procedures that were more common in the pre-CT
era. Also, the completeness (and possibly the correct-
ness) of chart documentation was inconsistent, and im-
age reports were not available for about one fifth of the
studies. Furthermore, we did not evaluate the utiliza-
tion rates of abdominal imaging for all inpatients with
abnormal LFT results. Finally, our definition of useful-
ness is based on implicit chart reviews, not on explicit
criteria, and is subject to reviewer bias.

In summary, abnormal LFT results in hospitalized
patients were frequent indications for ordering abdomi-
nal imaging studies. Imaging revealed significantly ab-
normal findings in about two fifths of studies. Positive
imaging results frequently changed patient care. Fur-
ther studies are needed to address the appropriateness
and efficacy of abdominal imaging in inpatients with hepa-
tobiliary disease.
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