One of the main goals of a quality control program is
to reduce the number of films that are rejected and
repeated. By rejects we mean all scrap film including
greeen film, black film, clean-up films, and patient
films. We limit repeat films to those radiographs of
patients that were not accepted and required an addi-
tional exposure of the patient. This accomplishes two
things—1) it reduces the amount of film and
chemistry that will be needlessly wasted; and 2) it
reduces the number of times patients will have to be
exposed two or more times without providing addi-
tional diagnostic information. Consequently, we
should consider the analysis of rejected and repeated
films a key to how a radiology department is function-
ing. Although a Reject-Repeat Analysis Program
(RAP) could be considered a measure of the effective-
ness of a QC program, it should be used with caution
in this vein since many other factors should be con-
sidered in determining the efficacy of such a pro-
gram. The reject-repeat rate can be reduced to zero if
the radiologist reads every film that comes out of the
processor, but these films may not contain the
necessary diagnostic information.

The steps necessary to carry out a Reject-Repeat
Analysis Program are outlined in the Procedures sec-
tion of this chapter, and also discussed in the
literature (Goldman, 1979). However, we should look
at what we can and cannot learn from such a pro-
gram. First of all, we can determine what the reject
rate is for a specific department and compare this to
the average reject rates from around the country, as
shown in Table 4.1. However, anytime you compare
data from a single institution with that of others, it is
important to be certain that the data were collected in
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the same manner and that the facilities are similar.
For example, does one institution include all “‘green”
film in the count of rejected films whereas another
does not? Does one institution rely on an estimate of
the number of films consumed whereas another relies
on a counter attached to the entrance roller of the pro-
cessor to determine the number of films processed?
[This also provides an inaccurate count since small
films—e.g., 8 X 10 inch (20 x 25 cm)—should be pro-
cessed two at a time.] Does one institution notify the
technologists that a RAP is being carried out whereas
another does not? In terms of facilities, one must con-
sider many variables—does the institution have stu-
dent technologists; is the patient mix at the institu-
tion similar (e.g., all inpatients, all outpatients, mostly
trauma patients); are the number of cases per tech-
nologist similar at both institutions; what is the at-
titude of the radiologists toward quality films (i.e., will
they read anything that comes out of the processor)?
All of these variables, and many more, will affect the
results of a RAP, so comparison of data between two
or more institutions is difficult to say the least.

The attitude of the staff technologists is very im-
portant in a RAP. If QC and the RAP are seen as polic-
ing measures, every effort will be made, intentionally
or unintentionally, to thwart the RAP. Even uncon-
sciously a technologist may pass films that he or she
might normally repeat on to the radiologist to read, if
a RAP is in progress, just to reduce the overall repeat
rate. In some institutions, technologists have been
known to take their repeat films home with them for
disposal while a RAP was going on.

There are several key guidelines to carrying out a
RAP. Everyone in the department should be aware
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Table 4.1. Reject-repeat rates

Reject rate (%)

Repeat rate (%)

Before QC After QC Before QC After QC

DuPont (Hall, 1977) 132 7 9

University of Connecticut 14.3 8.4

PHS Hospital 8 6.20
(Goldman et al., 1977)

Donelson Hospital 9-10 3-5

Hammond Clinic 6.5-8 2.75-3.75
(ACR, 1981)

Medical College of Virginia 8 3
(ACR, 1981)

Morton F Plant Hospital 12.6 6.2
(ACR, 1981)

McLaren Hospital 10 7.4
(ACR, 1981)

Mercy Hospital, Baltimore 24 13.6 14 8.6
(ACR, 1981)

Fountain Valley Community 15 7.7
Hospital (ACR, 1981)

Mercy Hospital, Davenport 14 7.5

(ACR, 1981)

2Hall indicated a range of reject rates before QC from 2% to 46% over 150 facilities.

bAfter photographic processor QC only.

that such a program will be going on sometime in the
future and they should be made aware of the results
in a constructive manner. Individual technologists
should never be identified as being at fault for the
results of the RAP. Consequently, technologists’
identification should be removed from the rejected
films if any of them are to be used as teaching cases
for in-service education.

You will find a considerable diversity of opinion
in trying to determine why films were rejected. A
radiologist who is involved in the analysis may find
that many rejected films would have been acceptable
for readings. Consequently, there should be a cate-
gory on the analysis sheet for “‘good” films. The fact
that these films were acceptable should be communi-
cated to all of the technologists. The same people
should analyze the films each time since different in-
dividuals will have different criteria for judging a good
film, whether a film is too light or too dark, whether
the radiograph was retaken due to motion or position,
and so on.

The results of the RAP should never be used com-
petitively between areas of a hospital, different
hospitals, or different groups of technologists since
such competition is not fair and the results of the
RAP, under such conditions, will be less than reliable.
The results of the RAP should be communicated to all
of the technologists in terms of the overall reject rate
at their institution, and perhaps relative to the na-
tional averages where appropriate. Such results can
be used to demonstrate the effective efforts of al/l per-
sonnel in the department in reducing the number of
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rejected or repeated films but should never be used to
demonstrate the effectiveness of the QC program to
the staff technologists or radiologists since everyone
in the department is responsible for the rejected and
repeated films. The results of a RAP indicate the ef-
fectiveness of the QA program, which represents the
overall quality assurance efforts of everyone.

Before a RAP can be carried out, strict guidelines
must be established concerning the methods of film
collection and analysis. The following guidelines are
an example of the necessary ““ground rules’ to assure
that the study is carried out in the same manner each
time:

1. No copy or subtraction films should be included
in the reject count or total film count.

2. ‘“Positioning” includes any errors generally at-
tributed to the technologist; for example, no
labels on the film, snaps from patient gowns, or
dual exposures.

3. Scout films, although normally rejected, will be
included in the count as “Scouts.”

4. Films from special procedure areas (cardiovascu-
lar and neurological) will not be included in the re-
ject count or the total number of films used.

5. The “miscellaneous’ category should be used for

films that cannot be fit into the other categories.

Notation should be made concerning the cause of

the rejects in miscellaneous categories.

Examples of ““‘good films’ should be saved.

7. You should look at three separate categories:
(A) total waste films—all films that are in the
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scrap bin; (B) total rejects—all films except clear
films and quality control films; and (C) total
repeats—only those films for which you are fairly
certain that an additional film was made of the
patient.

The results of a reject analysis, based on the
above guidelines, are shown in Figure 4.1, Table 4.2,

and Table 4.3. There are several notable points in
Table 4.2., especially the fact that the type and mix-
ture of patients will significantly affect the results.
For example, an outpatient clinic would expect to
have a lower overall reject rate than a hospital general
radiology department. Likewise, a hospital emer-
gency room would be expected to have a higher reject
rate than a hospital general radiology department.

/
Location
From y P4 [¢] q

Number of Percentage Percentage
Cause Films of Rejects of Repeats
1. Positioning 4b 30 37
2. Patient Motion 5 > 4
3. Light Films pu | 4 |7
4. Dark Films / ‘/ 7 Il
5. Clear Film A0
6. Black Film | F N (3
7. Tomo Scouts /2 Y
8. Static - - =
9. Fog—Darkroom X / 3
10. Fog—Cassettes & 4’ 5
11. Mechanical &, 4 5
12. QcC. ]/ O
13. Miscellaneous (?) =3 /O
14. Good Films ? 4 4
Total Waste (1-14) ?’. ¥ % 1553
Total Rejects (All except 5 and 12) 153 @
Total Repeats (1-4, 6, 8-11, 14) P (A S 4

Total Film Used A354

Figure 4.1. Worksheet for reject and repeat analysis.
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Table 4.2. Mayo Clinic reject rates

Section Rate (%)
Clinic (outpatients) 3.1(weighted average)
Heads 6.6
General 2.8
Mammography 1.8
Pediatrics 8.6
Community Medicine 5.8
Methodist Hospital 6.4
St. Mary's Hospital—General 6.5
St. Mary's Hospital—ER 7.7
Weighted average 5.2

Even within one type of facility there will be a
diversity of reject rates depending on the type of ex-
aminations. For example, in an outpatient facility the
highest reject rate is found in pediatrics, not surpris-
ing since one would expect problems with patient mo-
tion. (The reject rates shown in the breakdown of the
outpatient clinic exams are statistically significant
since they are based on the analysis of over 8,000 pro-
cessed films.)

The next aspect to consider in a RAP is that of
the percentage of rejects by category (Table 4.3). In
this analysis, you take all of the rejected films and
determine what percentage of the total number of re-
jects fall into each of the categories. The results of
this analysis can be used to guide the efforts of the
quality control program.

When a QC program is first initiated, it will usu-
ally be found that a large percentage of the rejected
films falls into the categories of light films and dark
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Table 4.3. Percentage of rejects by
category, St. Mary's Hospital—general

radiology
Rejects (%)

Positioning 30
Patient motion 3
Light films 14
Dark films 9
Black films 1
Tomo scouts 8
Static —
Fog—darkroom 1

cassette 4
Mechanical 4
Good films 6
Miscellaneous 10

films. After a good QC program has been in effect,
you will find that the percentage of films in these
categories decreases but that the percentage in other
categories such as positioning and patient motion in-
creases. This is to be expected since the total number
of rejected films is decreasing and the number in the
light and dark film categories is decreasing. Conse-
quently, if the number of films in the positioning and
motion categories stays the same the percentage of
these films relative to the total number of rejected
films must increase.

There is a wealth of useful information in the
results of a RAP. However, the data must be collected
with extreme care and the results must be analyzed
with great caution to assure that the conclusions
drawn from the study are correct and meaningful.



PROCEDURES

4.1.

REJECT-REPEAT ANALYSIS PROGRAM (RAP)

Purpose

To provide a method for the analysis of the rejected radiographs in a radiology department. The results of such
an analysis will provide information concerning those aspects of radiologic imaging that need the most atten-
tion. If you plan to initiate a quality control program then you should carry out an analysis of your rejects before
starting the QC program so you will have some idea of the impact of your quality control efforts.

Equipment Needed

1.

Rejected radiographs and a count of the total number of films consumed during the survey period

2. A QC technologist and, preferably, a radiologist

Procedure

1. Clean out all rejected film bins throughout your departments.

2. Establish a method to accurately determine the amount of raw film consumed starting on the day that you
cleaned out the reject bins.

3. After at least 1 week, or the period of time that it takes to produce about 1,000 radiographs, collect all re-
jected radiographs and determine the actual number of radiographs exposed (i.e., the number of sheets of
raw films consumed) during this period.

4. Analyze, with aradiologist if possible, all of the rejected films and determine the reason that they were prob-
ably rejected.

5. Record these numbers on a tally sheet (see the examples in Figure 4.1 and Appendix A) as you are reviewing
the films. (Don’t be surprised if there are many radiographs for which you can’t determine the cause of rejec-
tion.)

[Note: It will be difficult to determine if a light or dark radiograph was rejected because of poor technique
or improper processing. Consequently, these must be classed simply as “light” or “dark.”]

6. Determine the overall reject rate. For example, if there were 153 rejected films and a total of 1225 films pro-
duced, then the overall rate is

153 .
_1225 X 100% =12.5%
7. Now determine the percentage of rejects from each of the categories. For example, let's say that 49 films

fell into the category labelled “too dark.” The percentage of rejected films falling into this category is then

49

ﬁ X 100% =32%

Problems and Pitfalls

1.

Many technologists regard a reject analysis program as a means of “‘checking up on them.” Consequently,
you should not use the reject analysis program to determine which technologist is producing the most re-
jected radiographs.

If possible, it would be better not to let your technologists know when you are collecting the rejected films. If
they know you are collecting rejects, they will often pass more radiographs through to the radiologists or
throw rejected films in the trash can rather than the reject box. In fact, in one institution, the technologists
actually carried rejected films home with them to avoid having their supervisors find out how many films
were not acceptable.

Once you have completed the reject analysis, share the results of your study with the radiologists and
technologists, explaining to them what these results mean and how you plan on reducing the number of re-
jects. Remember to point out to them that reducing the number of rejects will reduce the technologists’ work
load and frustrations and will save the department money in terms of reduced film and chemical consump-
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