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ABSTRACT

Introduction: Reject analysis is an important quality indicator and is required for reduc-
ing radiation exposure to the patient and increased cost-effectiveness.

Aim: The study aims to analyze reject rates and causes in direct chest radiographs (CXRs)
to assess the radiographic quality.

Materials and Methods: A total of 150 CXRs had been retrospectively analyzed at King
Fahad Hospital from January 17, 2016 to February 20, 2016.

Results: The rejection rate was 14.7%. Positioning errors and artifacts were the most
significant factors for reject analysis in chest radiography. Positioning errors are the most
common cause of rejection (16%) and artifacts are the second reason (11.33%). In con-
sequence to positioning error, the scapular shadow was partially located at the lung field
in 38% of the images.

Conclusion: CXRs are the most common X-ray examination requested. Positioning errors
are still challenging, which affect the quality of the image. An overall rejection rate of
14.7% indicates a need for continuous practice in the Radiology Department to improve
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the performance.

Introduction

Digital radiography (DR) systemsare in use through-
out the medical imaging community and now rep-
resent the standard of care at many hospitals and
imaging centers. In recent years, DR replaces com-
puted tomography in the majority of radiologic
departments. In the current literature, there is a
little reported in the technical literature on quality
performance, as measured regarding reject rates
associated with the clinical use of these systems.
The term reject refers to radiographs of patients
that are unacceptable and need to be repeated as
judged by the technologist who is acquiring the
image [1]. Reject analysis is an essential program
in many hospitals, especially in radiologic depart-
ments. It is considered as an indicator for quality of
the department. Reject analysis is used to prevent
causes that lead to reject images in the radiologic
department and tries to reduce the radiation dose
to the patient as much as possible. It is used to

improve clinical practice for the staff and to avoid
repetition of X-ray examinations, hence subjecting
patients to incur extra cost and excess radiation
exposure. Therefore, reject analysis is used to assess
the efficiency of a diagnostic Radiology Department
with optimizing the patient’s dose [2]. Reject analy-
sis provides information that would assist to reduce
the radiation exposure of patients. The reject anal-
ysis has, therefore, become a significant parameter
as a quality control tool in diagnostic radiography
service delivery [3].

Rejects in radiography remains professional and
ethical challenges within radiological imaging [4];
it occupies unnecessary processing and personnel
resources [5,6], leads to suboptimal quality man-
agement [7,8], and exposes patients to unnecessary
ionizing radiation [9].

Rejected images increase radiation exposure to
patients, which may lead to severe biological effects
as well as wasted time and resources. The poor
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Figure 1. The overall rejection rate of the analyzed CXRs.

quality of image influences the diagnosis by obscur-
ing the underlined pathologies. This study aims to
study the chest radiographs (CXRs) to evaluate and
determine the causes of image rejection. Chest radi-
ography is the most common required investigation
in the department.

Material and Methods

This is a retrospective study that involved the reject
analysis of CXRs regarding image quality. The study
was conducted in King Fahd Hospital from the
period of January 17, 2016 to February 20, 2016.
The study was approved by the ethical committee
of the Faculty of Applied Medical Sciences at Taibah
University. A total of 150 chests radiographs were
analyzed, which were taken from picture archiving
and communication system. More than one tech-
nologist analyzed the images. The pitfalls were
registered carefully from the pictures. The radio-
graphs were produced from a digital X-ray machine
(model: Discovery XR656).
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The data were analyzed using Statistical Package
for Social Sciences version 16.

Results

In total, 150 chest radiographic images were ana-
lyzed. The rejection rate was 14.67% (128 accepted
versus 22 unaccepted) as shown in Figure 1. Table
1 summarizes the possible causes of rejection
for CXRs. It was found that positioning error was
the most common cause of rejection (14 images,
9.33%). The artifact was the second cause (six
images, 4%). Table 2 shows the details of the faults
found in the analyzed chest images. It was observed
that partial inclusion of the scapular shadow was

Table 1. The overall causes of rejection for CXRs.

Frequency Percentage
Positioning errors 14 9.33
Artifacts 6 4
Incorrect collimation 2 1.33
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Table 2. Details of faults found in the analyzed chest
images.

Table 3. Significance of factors affecting the acceptance of
final images.

Faults Frequency Percentage Factors p-values
The partial inclusion of the 57 38 Artifacts due to radiopaque objects <0.001
scapula in the lung field Partial inclusion of scapula 0.24
(accepted models) Rotation errors 0.14
Artifacts 11 7.33 Cut-off CPAs 0.45
Rotational errors 10 6.67
Cut-off of CPA 4 2.67
providing services in radiographic examina-

located in the lung field (57 cases, 38%). The arti-
facts and rotational errors were found in 11 and 10
images, 7.33% and 6.67%, respectively. The faults
in Table 2 may not cause rejection considering the
number of radiographs was accepted. Table 3 sum-
marizes the factors that affect the acceptance of
final images. It was observed that artifacts due to
radiopaque objects were the most significant fac-
tors (p-value < 0.001).

Figure 2 revealed the assessment of costophrenic
angles (CPAs) and the acceptance of the final images.
It was observed that CPA was cut off in 4%.

Discussion

Reject analysis is an essential part of qual-

tions to ensure radiation protection and adjust
exposure factors for rejects and thus reducing
the cost, workload, and radiation exposure to
patients.

There were 150 CXRs had been analyzed to study
the technical errors and to determine and investi-
gate the causes of rejection. This is important to
improve the quality of imaging in the radiology
department by providing optimal quality radio-
graphs. It is essential to evaluate the rejected radio-
graphs which are performed to estimate the aver-
age reject rate and to establish the leading causes
for reject images.

The results of the study showed that the rejec-
tion rate was 14.67. Owusu-Banahene et al. [3]
reported a rejection rate of 12.5%. Andersen et al.

ity programs in all Radiology departments [10] reported the rejection rate of 12%.
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Figure 2. The assessment of CPAs and acceptance of chest images.
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Similarly, Zewdu et al. [11] reported a reject
rate of 16.85% in their study. Another study con-
ducted by Sadiq et al. [12] reported a rejection rate
of 29.34% in which CXR had the highest rejection
(12.19). These results supported our finding of
reject analysis which is not more than that reported
in previous studies. In literature, rejection rates
have been documented in the range of 10%-15%
[8,11,14].

The production of high-quality diagnosable
images requires proper positioning of the patient
and selection of optimal exposure factors. These
factors yield excellent image quality and precise
diagnosis of the final image. The present study
revealed that positioning errors were the most
common cause of image rejects. Hofmann reported
positioning error of 27.9% for chest radiography
[15]. Khafaji and Haji [16] stated that position-
ing error was the primary cause for rejection, fol-
lowed by artifact. A previous study reported that
poor patient positioning and exposure error con-
stituted between 52.0% and 23.0%, respectively, of
the overall causes of image rejection [17]. Similar
to this, our finding found that positioning error
was the common reasons for image rejects. The
positioning errors caused cut off CPAs and rota-
tion of the radiographs. It was observed that the
scapular shadow was partially located in the lung
field in most of the cases, and this was attributed
to the incomplete positioning of the hands on the
hips and lack of forwarding pushing during chest
radiography.

In the current study, it was observed that artifact
was the second common reason for rejection rate.
These artifacts were caused by patients’ clothes.
This was attributed to poor communication with
the patients to undress the clothes. Previous stud-
ies showed that artifact was not common in chest
radiography. Khafaji and Haji [16] reported that
artifact was the second cause of rejection, while
Hofmann et al. [15] said only 2.2% of the identified
reasons was caused by artifacts. The disadvantages
of the artifact are that it simulates pathology when
projected on the lung fields.

As CXRs are the most common X-ray examination
requested, training for radiographers is essential
for quality improvement and reduction of radiation
dose.

Limitation of the Study

The study faced a significant barrier that the
duration of the study is not enough to assess the
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overall reject analysis of chest images. The number
of images analyzed is not enough and needs to be
high for further evaluation.

Conclusion

In conclusion, technical errors are still challenging
in the DR of the chest, which affect the quality of the
image. Image artifacts due to radiopaque objects
were the second cause of reject for chest radiogra-
phy. Training and education are of great importance
for quality improvement.
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