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Designing a billing audit for hospital 
radiology services is a challenging task. 
This is because of the complexity of 
the charge capture process, as well as 
the numerous staff and departments 
involved. Errors in charge capture or 
coding can occur at numerous points in 
the process. An effective audit program 
must evaluate all of these points. Audit 
design requires a thorough understanding 
of the charge capture and billing process; 
at least a basic acquaintance with imaging 
technology; and an expert knowledge 
of procedure and diagnosis coding 
guidelines for radiology. 

This article will discuss:

The charge capture and coding process 
for hospital radiology services; 

Common sources of error in radiology 
charge capture and coding; and

Considerations for audit design.

Charge Capture for Diagnostic 
Radiology
Diagnostic radiology consists of the 
noninvasive imaging exams that are 
commonly performed on both outpatients 
and inpatients. These exams encompass x-
rays, ultrasound, computed tomography 
(CT), magnetic resonance imaging 
(MRI), nuclear medicine, and positron 
emission tomography (PET). The charge 
capture process for diagnostic radiology 
services typically begins with registration 
personnel, who enter an order for the 
exam that has been requested. If the exam 
is subsequently cancelled or changed 
to a different exam, the radiologic 
technologists and/or registration staff are 
responsible for ensuring that the charge is 
corrected in the information system.

The charge code that was selected 
by the technologist or registration 
staff is usually transferred into the 
hospital’s billing system without 

•

•

•

further intervention. If the exam was 
performed on an outpatient basis, the 
hospital chargemaster translates the 
charge code into a Healthcare Common 
Procedural Coding System (HCPCS) or 
CPT® procedure code, which is reported 
on the claim form. For inpatient exams, 
the HCPCS/ CPT® procedure code does 
not appear on the claim. Payment for 
inpatient services is made by most payors 
on the basis of the ICD-9-CM diagnosis 
and procedure codes, which are assigned 
by coders in the Health Information 
Management department.

In most facilities the radiologist’s 
dictated report is not reviewed before 
billing to verify that the documentation 
supports the specifi c type of exam that 
was charged. Therefore, it is possible 
for discrepancies to exist, and one of the 
most important functions of a diagnostic 
radiology claims audit is to identify these 
discrepancies. 

Charge Capture for Interventional 
Radiology
Interventional radiology (IR) consists 
of percutaneous or minimally invasive 
procedures such as arteriograms, 
percutaneous transluminal angioplasty 
(PTA), percutaneous stent placement, 
placement of nephrostomy tubes, etc. IR 
services are typically reported with two 
different types of procedure codes: 1) 
Surgical component codes which describe 
the physician’s hands-on work with the 
patient—for example, placing a catheter 
into an artery, positioning and expanding 

an angioplasty balloon, deploying a stent, 
etc., and 2) Supervision and Interpretation 
(S&I) codes that describe the use of 
imaging for diagnostic purposes, or to 
guide a therapeutic procedure. 

For example, the following CPT® 
procedure codes are used to describe 
placement of a nephrostomy (kidney 
drainage) tube:

50392 Introduction of intracatheter 
or catheter into renal pelvis 
for drainage and/or injection, 
percutaneous

74475 Introduction of intracatheter 
or catheter into renal pelvis 
for drainage and/or injection, 
percutaneous, radiological 
supervision and interpretation

In this example, 50392 is the surgical 
component code and 74475 is the S&I 
component.

Typically the technologist is 
responsible for entering charges for the 
interventional procedure after it has been 
completed. The technologist assigns 
charges for both the surgical component 
and the S&I component of the procedure.

The charge codes that are entered by 
the technologist are transferred into the 
hospital’s billing system. For outpatient 
services, the hospital chargemaster 
translates the procedure charges to 
HCPCS/CPT® procedure codes. (HCPCS/
CPT® procedure codes are not submitted 
on inpatient claims and do not affect 
reimbursement for inpatient services.)

In most facilities, the S&I codes are 
not reviewed further or edited unless the 
claim fails a pre-billing edit. The surgical 
component codes, however, are reviewed, 
edited, or replaced by coders in the 
health information management (HIM) 
department. The HIM coders review the 
physician’s documentation and edit the 
surgical component codes as necessary 
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in order to ensure that they are consistent 
with the documentation. 

It is important to understand that 
HIM coders typically do not review the 
S&I component codes that were generated 
by the technologist. Often the HIM coder 
is unable to view the S&I codes without 
exiting from the abstracting software 
and logging into the hospital’s billing 
software, which is usually a multi-step 
process. This means that the S&I codes 
generated by the technologist are released 
onto the claim without review by a 
trained coder and without comparison 
to the radiologist’s dictated report. This 
constitutes a signifi cant potential source 
of billing errors. 

Areas of Vulnerability
It should be clear from the brief 
discussion above that there are multiple 
areas of vulnerability in the radiology 
charge capture and coding process. These 
include the following:

Diagnostic Radiology
Charge codes that are entered prior to 
performance of the exam might not 
be corrected if the exam is cancelled 
or a different exam is performed. This 
results in a claim for the exam that was 
planned rather than the exam that was 
performed.

Chargemaster errors can result from 
translation of the charge code into an 
incorrect HCPCS/CPT® procedure code.

Codes are not compared to the 
physician’s documentation prior to 
billing, so discrepancies may exist 
between the documentation and the 
procedure code(s) listed on the claim.

Interventional Radiology
The technologists who are responsible 
for IR procedures charge entry typically 
have had no formal training in 
interventional radiology coding. New 
technologists learn the charge selection 
process on the job, usually from other 
staff that also lack formal charge 
training. Additionally, the technologists 
often do not have access to updated 
coding reference materials.

Chargemaster errors can result from 
translation of the charge code into an 
incorrect HCPCS/CPT® code.

Because the HIM coders assign only 
the surgical component codes, the S&I 
component codes, generated by the 
technologists, are not usually compared 
to the physician’s documentation prior 
to billing, so discrepancies may exist 

•

•

•

•

•

•

between the medical record and the 
procedure code(s) listed on the claim.

The HIM coders, although they are 
typically credentialed and have a good 
understanding of coding principles, may 
never have received specialized training 
in interventional radiology coding. IR 
coding is a complex and challenging 
specialty, and it is common for even 
experienced coders to struggle with it. 

 Additionally, the HIM coders may 
not have access to updated IR coding 
references.

There is often limited feedback and 
communication among the parties 
involved in the charge capture and 
coding process, including staff from 
the Radiology Department, HIM, and 
Patient Accounts.

Defi ning the Audit Scope
With these areas of vulnerability in mind, 
the auditor must fi rst consider what 
aspect of the radiology charge capture 
and coding process is to be reviewed. 
Some factors to consider include:

Will the review encompass diagnostic 
radiology services, interventional 
radiology services, or both? Because the 
charge capture processes for the two 
types of services are so different, it is 
usually advisable to limit the review to 
either one type of service or the other. 
However, review of both diagnostic and 
interventional services should be part 
of the facility’s overall auditing plan.

Will the review focus on inpatient or 
outpatient services? There is some 
value in evaluating the accuracy of 
charge capture for inpatient services, 
since this affects the accuracy of the 
hospital’s fees for the admission. 
However, radiology coding audits 
more commonly focus on outpatient 
services, since the HCPCS/CPT® codes 
for radiology services appear only 
on the outpatient claim, where they 
form the basis for payment. Review of 
outpatient services therefore has the 
potential for greater impact on hospital 
reimbursement.

Will ICD-9-CM diagnosis codes be 
reviewed? An audit of outpatient 
diagnostic radiology services for 
example, CT scans, ultrasound, MRI, 
etc., should typically include a review 
of the ICD-9-CM diagnosis codes 
in addition to the HCPCS/CPT® 
procedure codes. The diagnosis codes 
are usually (although not always) 
assigned in the HIM department, 
sometimes on the basis of the diagnosis 

•

•

1.

2.

3.

that was submitted by the ordering 
physician and sometimes on the basis of 
documentation in the radiology report. 
Many diagnostic radiology services 
will be denied by the payor if the claim 
is submitted with a diagnosis code 
that does not meet the payor’s criteria 
for medical necessity. By reviewing 
the ICD-9-CM diagnosis codes, an 
experienced auditor can determine 
whether (1) diagnosis coding errors 
are adversely affecting reimbursement, 
and (2) whether diagnosis codes are 
being assigned without supporting 
documentation solely for the purpose of 
obtaining payment, which is, of course, 
a compliance issue.

Sample Selection: Diagnostic 
Radiology
For a diagnostic radiology audit, the audit 
sample should be selected based on the 
following factors:

Modalities performed. The audit sample 
should include services from all of the 
modalities performed by the institution, 
including plain fi lms/fl uoroscopy, 
ultrasound, CT/CTA, MR/MRA, 
nuclear medicine, and PET.

Locations of service. The audit sample 
should include services from all of the 
locations where diagnostic imaging is 
performed. This includes the hospital 
radiology department, imaging centers 
in other clinical areas (for example, 
ultrasound exams performed in the 
obstetrical department or clinic), and 
any freestanding imaging centers 
owned by the institution.

Radiologists. The procedure codes 
reported by the hospital on the 
claim form must be supported by 
documentation in the radiology report. 
Because radiologists’ documentation 
habits can and usually do differ, it 
is advisable for the audit sample to 
include exams interpreted by all of the 
facility’s radiologists. 

For planning purposes, it typically 
takes an experienced radiology coding 
auditor about fi ve minutes to review the 
procedure and diagnosis codes for each 
diagnostic radiology service. Of course, 
the process will be slower if there are 
numerous errors or if the documentation 
is of poor quality.

Sample Selection: Interventional 
Radiology
For an interventional radiology audit, the 
audit sample should be selected based on 
the following factors:

•

•

•
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Radiologists. The primary selection 
criterion for the sample should 
be the radiologist who performed 
the interventional procedure. 
Documentation of the interventional 
service is crucial for accurate code 
assignment, and it is therefore 
important for every radiologist to be 
represented in the sample. A sample 
of 20 cases per radiologist is optimal, 
but this can be lowered to 10 cases per 
radiologist if resources are limited or if 
the department is very large.

Procedure categories. The sample should 
include cases from the following 
categories assuming these procedures 
are performed at the institution:

Angiography and transcatheter 
procedures, including arteriograms, 
venograms, percutaneous 
transluminal angioplasty and 
atherectomy, transcatheter 
stent placement, transcatheter 
embolization, and transcatheter 
infusion. These procedures are 
the most complex from a coding 
perspective and the most likely to be 
incorrectly coded and billed. They 
should therefore make up a large 
proportion of the audit sample (at 
least 50%).

Biliary procedures, including 
biliary drainage procedures, 
cholangiograms, percutaneous 
cholecystostomy, etc.

Urinary procedures, including 
antegrade pyelography, nephrostomy, 
nephrostogram, and ureteral stents.

Gastrointestinal procedures, 
including percutaneous gastrostomy 
and gastrojejunostomy, contrast 
studies of GI tubes, conversion of 
gastrostomy to gastrojejunostomy, 
etc.

Vascular access devices, including 
placement, replacement, removal, 
repair, and repositioning of centrally 
inserted central venous catheters and 
peripherally inserted central catheters 
(PICC lines).

Biopsy, drainage, and aspiration 
procedures, including percutaneous 
abscess drainage, thoracentesis, 
paracentesis, percutaneous 
biopsy, and fi ne needle aspiration. 
These procedures are relatively 
straightforward from a coding 
perspective, but it is worth looking at 
a small number of cases.

Locations of service. If interventional 
procedures are performed at locations 

•

•

°

°

°

°

°

°

•

outside of the main hospital radiology 
department for example, in a clinic or 
minor procedure room, these locations 
should be represented in the audit.

For planning purposes, 15 minutes 
should be allowed for review of each 
angiogram or transcatheter procedure in 
the audit sample. Review of other types 
of interventional radiology services is 
typically less time-consuming.

Service Dates
The audit sample should include services 
performed within the prior three to six 
months. Review of older services is of 
less value due to the continuous changes 
in procedure codes, coding guidelines, 
documentation practices, procedure 
techniques, and coverage policies.

Audit Documentation
An audit of outpatient radiology services, 
either diagnostic or interventional, 
should include review of the following 
documents:

Radiology report. The radiologist’s 
dictated report is the offi cial 
documentation of the procedure(s) 
performed and therefore must support 
the procedure codes reported on the 
claim.

Itemized hospital bill. The itemized bill 
should be reviewed to identify those 
services or items that were charged but 
are not reported on the claim with a 
HCPCS/CPT® procedure code.

UB92 claim form. The UB92 claim form 
should be reviewed to ensure that the 
claim includes the correct procedure 
code, revenue code, units of service, 
and date of service.

Additionally, an audit of outpatient 
diagnostic radiology services should 
include review of the referring physician’s 
requisition or order. The order should 
be reviewed to determine what exam 
was requested and why. If the audit is 
to include an evaluation of ICD-9-CM 
diagnosis coding it is particularly crucial 
to review the ordering diagnosis.

Finally, the auditor should have 
access to the hospital’s radiology 

•

•

•

chargemaster fi le. When it is determined 
that incorrect procedure codes were 
reported on the claim, the auditor should 
check the chargemaster fi le to determine 
whether the error stemmed from an 
incorrect chargemaster entry.

Financial Impact
Typically the auditor will want to 
quantify the fi nancial impact of the errors 
identifi ed on the audit. It is not usually 
feasible to determine the exact payment 
impact of each error because the audit 
sample will include accounts billed to a 
variety of payors, each of which has its 
own payment rates and/or arrangements. 
However, there are several types of 
impact calculations that can be used as 
general indicators:

Charge variance analysis. The auditor 
quantifi es the difference between 
the hospital’s fee for the incorrect 
charge code and the fee for the correct 
charge code. The charge difference is 
not usually identical to the payment 
difference, but it can be used to estimate 
the probable payment impact. 

APC analysis. The auditor treats all cases 
in the sample as if they were Medicare 
outpatient cases and calculates the 
difference between the APC payments 
for the incorrectly billed claim and the 
APC payments that would have been 
associated with the correct codes. Since 
the audit sample typically includes 
claims fi led to many different payors, 
the fi gure assigned by the APC analysis 
does not represent the actual payment 
difference, but again it can be used to 
estimate the payment impact.

Communicating the Results
The audit results should be 
communicated to all personnel involved 
in the charge capture and coding process. 
There is a certain amount of subjectivity in 
coding, frequently related to ambiguities 
in the documentation, and it is possible 
for experienced coders to have legitimate 
differences of opinion as to how 
some complex cases should be coded. 
Therefore, staff should be encouraged 
not to spend an excessive amount of time 
discussing individual cases in the sample. 
Rather, they should look for patterns of 
errors that can be corrected so that future 
cases are billed appropriately.

Conclusion
Due to the complexity of radiology charge 
capture and coding, careful consideration 
must be given to designing the radiology 
audit. In particular, the auditor must 

•

•

There is limited 
feedback among the 

parties involved
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determine whether the audit will focus 
on diagnostic or interventional radiology 
services. Review of both types of services 
should be part of a comprehensive 

radiology billing quality assurance 
program. NP

Jackie Miller, RHIA, CPC, is a senior 
consultant with Coding Strategies, Inc., in 

Powder Springs, Georgia.  Jackie specializes 
in coding audits and education for radiology 
and cardiology services.  She can be reached at 
jackie.miller@codingstrategies.com.
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