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CT and MRI examinations left behind in the 
radiology department

Cihan Göktan, Gökhan Pekindil, Şebnem Örgüç, Özüm Tunçyürek, Petek Bayındır, Metin Öner

E xpensive examinations, such as computed tomography (CT) and 
magnetic resonance imaging (MRI), which require advanced tech-
nology, have been used more extensively in recent years. There-

fore, we thought it was important to document and evaluate CT and 
MRI examinations, which were paid for, but not taken from the radiol-
ogy department, especially those obtained and reported in university 
and training hospitals. In this study, we aimed to draw attention to CT 
and MRI examinations that are left behind in radiology departments, a 
topic, which, until now, has not been adequately addressed.

Materials and methods 
We counted and documented the CT and MRI studies performed in 

our radiology department during 2003 that were paid for but not taken 
from the radiology department until June 2004. CTs were categorized ac-
cording to age group, gender, referral to the radiology department (emer-
gency, out- or inpatient), departments referring the patient (departments 
of internal medicine or surgery), results of the exam (normal, significant 
or insignificant pathology), anatomic site of the examination (cranium, 
thorax, abdomen, or other sites like sinuses, extremities, etc.), and social 
security insurance status of the patients (has, does not have). Age groups 
were classified as pediatric (≤18 years), adult (19–64 years), and geriat-
ric (≥65 years). Simple cysts that were determined incidentally, or did 
not require further studies or therapy, and findings that did not require 
therapy, like sequelae calcifications, or senile changes, were defined as 
clinically insignificant pathology. Findings that might affect the clinical 
progress, such as acute infections, infarcts, hemorrhages, effusions, or 
fractures, were considered clinically significant pathology.

MRIs were classified according to age group, gender, result of the exam, 
and examination site. As the number of MRIs was less than that of CTs, 
examination sites were categorized in 2 groups, neuroradiological stud-
ies and others (musculoskeletal and abdominal studies). The MRI study 
forms could not be obtained as they were sent for insurance processing 
without being copied. Thus, the referrals to the radiology department, 
departments referring the patients, and social security status of the pa-
tients could not be determined. 

Statistical analyses were performed using chi-square and Z-ratio tests. 
Total cost of the untaken studies was calculated by multiplying the per 

unit cost of each study by the number of studies, and then adding the 
mean cost of the contrast medium that was used.

Results
CT studies

Of the 4,390 CT studies performed in 2003, the films of 200 were not 
taken (4.56%). Of the 200 left-behind CTs, 37 were pediatric patients’, 
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PURPOSE
To retrospectively document the reported compu-
terized tomography (CT) and magnetic resonance 
imaging (MRI) examinations that were left behind 
in our radiology department, to calculate their cost, 
and to determine possible sources of waste in order 
to draw attention to this subject.

MATERIALS AND METHODS
The reported and billed CT and MRI examinations for 
2003 that were not taken from the radiology depart-
ment were documented, and the percentage they 
represented of all CT and MRI performed that year 
were determined. The total cost of the examinations, 
including contrast media, was calculated.

RESULTS
In all, 200 CTs out of 4390 and 95 MRIs out of 7003 
were left behind in the radiology department during 
2003. Total cost of the examinations, including the 
contrast media, was 31,320 YTL.

CONCLUSION
The percentages of CT and MRI examinations left 
behind in the radiology department were evaluated 
in this preliminary report. Since we did not find any 
similar study in the literature, we could not comment 
on the limits of acceptability of the results; however, 
we think other radiology departments should deter-
mine the percentages CTs and MRIs that are left be-
hind and take the necessary precautions to minimize 
waste and reduce expenses.

Key words: • computed tomography • magnetic 
resonance imaging • healthcare expenses



Göktan et al.174 • December 2007 • Diagnostic and Interventional Radiology

126 were adults’, and 37 were geriat-
rics’. CTs of male patients accounted 
for 60% of those left behind and 40% 
were for female patients. The emergen-
cy service ordered 61% of the untaken 
studies, whereas 31% and 8% were for 
out- and inpatients, respectively. Of 
all the untaken studies, 47% were re-
quested by the departments of internal 
medicine, whereas 53% were ordered 
by the departments of surgery, and the 
difference between these 2 groups was 
not statistically significant. The distri-
bution of referrals to the radiology de-
partment is presented in Table 1. Dis-
tribution according to the site of CT 
was as follows: cranial, 77%; abdomi-
nal, 9.5%; thorax, 6.5%; spinal, 6%; 
other, 1% (Table 2). Normal reports 
accounted for 60.5% of the CT results, 
whereas pathologic reports accounted 
for 39.5% (24% were clinically signifi-
cant and 15.5% were insignificant) (Ta-
ble 2).

Among the 200 CTs left behind, 
26.5% were for patients that paid for 
the procedure out-of-pocket and 73.5% 
were paid for by social security insur-
ance. In the present study, there was 
not a significant relationship between 
left-behind CTs, and age, gender, or re-
ferral clinics (P < 0.05).

According to Turkey’s 2003 Budget 
Applications Instructions, the per unit 
cost of a CT examination was 90 YTL 
(New Turkish Lira); thus, total cost of 
the 200 left behind examinations was 
18,000 YTL (1). Of the 200 left behind 
CTs, 25 were enhanced, with a mean 
cost of 100 YTL for contrast medium. 
As a result, the total cost was calculat-
ed as 20,500 YTL (18,000 YTL for the 
exams themselves + 2500 YTL for the 
contrast media).

MRI studies
In our department a total of 7,003 

MRI examinations were performed in 

2003. Among those, 95 were left behind 
(1.36%). Of those 95, 21 were pediatric 
patients’, 49 were adults’, and 25 were 
geriatrics’. In all, 47% were for male pa-
tients and 53% were for females. 

The abnormal report rate was 74.8%, 
while the normal report rate was 
25.2%. According to imaging site, the 
majority of the films were neurora-
diological MRIs (72.6%), while 27.4% 
were musculoskeletal and abdominal 
MRI examinations. Table 3 shows the 
distribution of mean MRI examination 
results and imaging sites.

The rate of clinically significant 
neuroradiological examinations was 
53.7%, while 18.8% were clinically in-
significant pathologies and 27.5% were 
normal. Among musculoskeletal and 
abdominal MRIs, 19.2% had normal 
results, 50% had clinically significant 
abnormal results, and 30.8% had clini-
cally insignificant abnormal results 
(Table 3). 

The unit price per MRI in 2003 was 
100 YTL; thus, the cost of 95 MRIs was 
9500 YTL (1). Of the 95 MRIs, 11 were 
performed using contrast media, which 
cost about 120 YTL per study, making 
the total cost 10,820 YTL (9,500 YTL 
for the exam itself + 1,320 YTL for the 
contrast media).

Discussion
Turkey’s national income is about 

200 billion US dollars (USD) and 3%–
4% of this is spent for health expen-
ditures. Annual per person health cost 
was 55 USD in 1980 and rose to 135 
USD in 2000. According to these data, 
it can be clearly seen that health ex-
penses increased more than 2-fold in 
the last 20 years. Total health expendi-
ture was 2.5 billion USD in 1980, ver-
sus about 9 billion USD in 2000 (2–7). 
The striking rise in these numbers is 
related mainly to an increase in life 
expectancy, an increase in population, 
and new technologies used for diagno-
sis and treatment. We decided to inves-
tigate CT and MRI examinations that 
were left behind in our radiology de-
partment, despite their reporting hav-
ing been performed. To the best of our 
knowledge, this is the first study of its 
kind to be conducted in Turkey.

Results of the present study show 
that 4.56% of  CT and 1.36% of MRI 
exams were left behind in the radiol-
ogy department. One reason there are 
more CTs left behind than MRIs could 
be the consultations taking place in 

Table 3. Distribution of left-behind MRI films according to mean report results and the site 
of examination

Neuroradiological Musculoskeletal + abdomen Total

Normal 19 (20%) 5 (5.2%) 24 (25.2%)

Clinically significant 37 (38.9%) 13 (13.6%) 50 (52.6%)

Clinically insignificant 13 (13.6%) 8 (8.4%) 21 (22.2%)

Total 69 (72.6%) 26 (27.4%) 95 (100%)

Table 2. Distribution of left-behind CT films according to mean report results and the site 
of examination

Cranial Thorax Abdomen Spinal Others Total

Normal 101 (50.5%) 9 (4.5%) 8 (4%) 3 (1.5%) 0 121 (60.5%)

Clinically 
significant

34 (17%) 3 (1.5%) 9 (4.5%) 1 (0.5%) 1 (0.5%) 48 (24%)

Clinically 
insignificant

19 (9.5%) 1 (0.5%) 2 (1%) 8 (4%) 1 (0.5%) 31 (15.5%)

Total 154 (77%) 13 (6.5%) 19 (9.5%) 12 (6%) 2 (1%) 200 (100%)

Table 1. Distribution of left-behind CT films according to mean report results and the type 
of initial referral to the hospital

Normal Clinically 
significant

Clinically 
insignificant

Total

Emergency examinations 79 (39.5%) 26 (13%) 17 (8.5%) 122 (61%)

Outpatients and inpatients 42 (21%) 22 (11%) 14 (7%) 78 (39%)

Total 121 (60.5%) 48 (24%) 31 (15.5%) 200 (100%)
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front of the monitor in emergency 
conditions. Although the untaken film 
rates seem to be small, the total cost 
of 31,320 YTL is a waste of resources 
that cannot be ignored. Today’s vision 
of quality control includes providing 
service with zero defect and zero waste; 
thus, it is aimed that left behind films 
equal zero or close to zero (8, 9). As 
there is no similar study in the litera-
ture, these rates cannot be compared to 
other data. 

In our study, CT and MRI examina-
tions were considered in the context 
of many parameters. As there was no 
statistically significant relationship 
between untaken CT films, and age, 
gender, or referral clinic, or between 
untaken MRI films, and age or gender, 
these factors seem to have had no ef-
fect on films being left behind. Con-
sidering CT examinations according 
to the cause of referral to hospital, the 
majority of untaken films belonged to 
patients coming through the emergen-
cy service, and among them, cranial 
CTs were most common. This rate be-
comes more striking if we consider the 
limited number of emergency referred 
CTs compared to referrals for out- and 
inpatients. In emergency conditions, 
most patients’ clinical problems are 
solved in front of the monitor with the 
instant consultation of the radiologist; 
therefore, reported studies prepared 
few days after the procedure are usu-
ally left behind, which may be one of 
the reasons for the high rate of untak-
en emergency films. 

The rate of untaken CTs with signifi-
cant abnormal reports was 24%, versus 
52.6% for MRIs. The discrepancy in 
these rates may be due to the superiori-

ty of MRI as a diagnostic modality. Left 
-behind films that showed clinically 
significant pathology may have been 
a consequence of patients referring to 
another hospital and undergoing simi-
lar examinations of the same anatomic 
region. Our observations show that this 
accounts for a large amount of wasted 
resources in Turkey. Considering these 
left-behind films, which contain clini-
cally significant pathology, will help 
demonstrate the defective relationship 
between patients, clinics, and radiol-
ogy departments.

In terms of examination site, cranial 
CTs and neuroradiological MRIs ac-
counted for the majority of untaken 
films. These modalities are used to vis-
ualize neuropathology and clinicians 
often prefer consultation in front of 
the monitor rather than waiting for the 
reporting process. In our department, 
CT studies are reported 2 days after the 
exam and MRI studies are reported a 
minimum of 3 days after the exam.

In total, 73.5% of untaken films be-
longed to patients with Turkey’s state 
social security insurance. This high 
rate, at first glance, made us think of 
the inappropriate use of government 
health resources. However, consider-
ing the referral rates in our hospital 
in 2003 (83% social insurance, 17% 
paying out-of-pocket), the untaken 
film rates were similar between these 
2 groups.

The lack of similar studies in the lit-
erature led us to think that no such 
problem is experienced in developed 
countries. Management of health and 
insurance systems in those countries 
with inspection, archiving, and PACS 
(picture archiving and communication 

system) are thought to be cost reduc-
ing factors.

In conclusion, the issue of CT and 
MRI examinations left behind in ra-
diology units has not been previously 
studied in Turkey. As a result of devel-
oping technologies, expensive exami-
nations like CT and MRI are used with 
increasing frequency and account for a 
major portion of health expenditures. 
In order to overcome the waste asso-
ciated with these methods, untaken 
films must be documented, problems 
and possible solutions must be high-
lighted, and consequently, conscious 
management of health resources aimed 
at the target of zero defects can be es-
tablished. 
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