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Are Computerized Tomography Scans Being Ordered

More Than Necessary?

Bilgisayarli Tomografi Tetkikleri Gerekenden Fazla mi isteniyor?
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ABSTRACT

Objective: Computerized tomography (CT) is one of the
most common diagnostic imaging methods used in all hospital
admissions. The frequency of ordering CT scans has been
rapidly increasing since its first use. Due to the X-rays,
increased CT scans has been a concerns primarily for patients,
and then for healthcare professionals who offer this service.
In this study we aim to by determining the number and
distribution of all CT scans performed in our hospital prevent
the CT demands other than clinical necessity and to dectease
the X-ray dose that the society is exposed to.

Materials and Method: Between January 1, 2013 and
December 31, 2019, the number of CT scans performed in
our hospital was determined according to the departments and
compared with the number of patients.

Results: While the number of patients admitted to the
emergency room (ER) is 30.90% of the total number of
patients, the number of CTs performed in ER was 35.92% of
the total number of CTs. CT scan was performed in 5.05% of
the total number of patients who admitted to the hospital and
this figure was 5.88% in ER patients. Changes in the number
of CT scans are statistically significant (p<<0.005).

Conclusion: Even though the changes in CT scan numbers
were statistically significant, the results were not found to be
clinically significant as there was no proportionally increasing
demand according to the years. We link this positive result to
the measures we have taken.
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Introduction

Since its first use in 1972, the invention of Computed
Tomography (CT) has been a revolution for
diagnostic radiology, and it has been an irrevocable
diagnostic method of modern medicine (1). Use of
Picture Archiving and Communication Systems
(PACS), which enables archiving, access, distribution,
and presentation of images, teleradiology, and voice
recognition software, has made CT an indispensable
method for all health units, particulatly for emergency
rooms (ER) (2). The frequency of ordering CT scans

OZET

Amag: Bilgisayarli tomografi (BT), tim hastane
bagvurularinda en sik kullanilan tanisal gérintileme
yontemlerinden  biridir. BT  kullanim  sikligr  ilk
kullanilmaya baslandigt yillardan beri hizla artmaktadir.
Artan BT incelemeleri X i1sinindan dolay1, 6ncelikle
hastalar, sonrasinda bu hizmeti sunan saglik personelleri
icin endise olusturmaktadir. Bu calismada hastanemizde
yapilan tim BT incelemelerinin sayisini ve dagilimin
belirleyerek klinik gereklilik disindaki BT istemlerini
6nlemeyi ve toplumun maruz kaldigt X-1sin1 dozunu
azaltmayi amacladik.

Gere¢ ve Yontem: 1 Ocak 2013 ve 31 Aralik 2019
tarihleri arasinda hastanemizde yapilan BT
incelemelerinin  sayist  belirlenerek  bélimlere  gore
dagilim1 yapilmis ve hasta sayilariyla karsilastirilmistir.
Bulgular: Acil servise basvuran hasta sayist hastaneye
bagvuran toplam hasta sayisinin %30,90’t iken, acil servis
kaynaklt BT sayisi, toplam BT sayisinin %35,92sidir.
Hastaneye bagvuran toplam hasta sayisinin %5,05’ine BT
cekilirken, acil servise gelen hastalarin % 5.88’ine BT
cekilmistir. BT sayilarindaki degisiklikler istatiksel olarak
anlamlidir (p<0,005).

Tartigma: BT sayilarindaki degisiklikler istatiksel olarak
anlamli olsada oransal olarak yillara gére devamlt bir artis
olmadigindan klinik olarak anlamli bulunmadi. Bu olumlu
sonucu almis oldugumuz tedbirlere baglamaktayiz.

Anahtar Kelimeler: Bilgisayarli tomografi, x 1sinlari, say1
ve cesitlilik, istatistiksel veri

has been rapidly increasing since its first use. While
approximately 3 million CT scans have been
performed in the USA in 1980, this number has been
estimated to be more than 62 million in 2006, and at
least 4 million of these are pediatric CT scans (3,4).
The main reason for this increase is that CT is a
beneficial imaging method as it can adapt to
technological progress very quickly; it allows rapid
shooting and has increased image quality (1). In the
CT scan, X-rays, that is, ionizing radiation, are used.
Thus, the increasing use of CT scans has been a
source of concern for health workers and especially

*Sorumlu Yazar: Ali Mahir Giindiiz, Van Yuzuncu Yil University, Faculty of Medicine, Department of Radiology, 65100, Van, Turkey
E-mail: alimahir72@hotmail.com, Phone: +90 (432) 215 04 70, Fax: +90 (432) 216 83 52
ORCID ID: Ali Mahir Giindiiz: 0000-0002-4471-4596, Nurgen Toprak: 0000-0002-9759-9093
Gelig Tarihi: 15.05.2020, Kabul Tarihi: 16.06.2020


https://orcid.org/0000-0002-4471-4596
https://orcid.org/0000-0002-9759-9093

Gundiiz ve Toprak / Are we exaggerating computerized tomography requests?

for the patients (5). This situation raised questions
about the clinical relevance of CT orders, and
unnecessary use of CT has been attempted to be
reduced (6,7).

In this study, we want to create statistical data by
determining the number, diversity, and distribution of
all CT scans performed at our University’s Faculty of
Medicine between January 2013 and December 2019.
With the data we will obtain, we aim to prevent CT
requests other than clinical necessity and to reduce
the X-ray dose that the society is exposed to.

Materials and Methods

This study was designed as a retrospective study, and
the Local Ethics Committee approved the study
(17.01.2020/01-17). The number of patients admitted
to ER, and other departments between January 1+,
2013, and December 31st, 2019, were classified
according to the year of admittance. The number of
CT scans performed in the same date range was
determined and distributed according to departments.
The number of CT scans were compared to the
number of total patients. Types of CT scans were
determined according to frequency.

CT scans were performed by two different scanners
in our hospital. The first scanner was a 16 slice CT
[Siemens Somatom Emotion - syngo CT VC30,
Siemens AG, Munich, Germany]|, and the other one
was 128 slice CT [Siemens Definition AS + (Plus)
Siemens AG, Munich, Germany].

Inclusion and Exclusion Criteria: CT scans
performed in our hospital between January 1%, 2013,
and December 315, 2019, were included in the study.
The patients who were ordered a scan but not
scanned were not included in the study.

Statistical Analysis: Descriptive statistics for the
studied variables (characteristics) were presented as
count and percent. A Chi-square test was performed
to determine the relationship between categorical
variables. Two proportions Z test was also performed
to compare proportions. Statistical significance levels
were considered as 5%, and MINITAB for windows
(ver: 14) statistical program was used for all statistical
computations.

Results

According to the hospital records, in a 7-year period
between January 1st, 2013 and December 31st, 2019:
While the number of ER patients is 30.90% of the
total number of patients, the number of CTs
performed in ER was 35.92% of the total number of
CTs and this was the largest proportion compared to

other departments. During this 7-year period, CT
scan was performed in 5.05% (range 4.2-6.16) of the
total number of patients admitted to the hospital, and
this figure was 5.88% (range 4.16-7.37) in ER
patients. Changes in the number of CT scans ate
statistically significant (p<0.005). The distribution and
ratio of the number of CT scans by yeats are given in
table 1.

Department of internal medicine has many
subspecialties, and it is the department ordering the
most CT after the emergency department. During the
7-year period, the number of CT scans ordered in
internal medicine was 44.344, and this number makes
20.78% of all CT scans. The majority (37.367,
17.51%) of this number comes from departments of
medical oncology, gastroenterology, and general
internal practice.

We also investigated the number of CT scans
according to the area of interest and found that an
abdominal CT scan was the most ordered scan
(35.53%)), followed by brain CT (20.79%), and thorax
CT (19.53%) and others (51,519, 24.15%). Details are
presented in table 2.

Discussion

CT is one of the most common diagnostic imaging
methods used in all hospital admissions. With CT, it
is possible to perform a cross-sectional examination
of almost all organs in the body. The advantage of CT
compared to other diagnostic imaging methods is the
short examination time, three-dimensional (3D)
imaging possibility, and high image quality. However,
a high dose of radiation is a serious disadvantage (8).
A few studies have shown that the number of CT and
other imaging modalities has increased in all
departments, especially in the ER (9-11). In the USA,
the number of CT scanning in the ER has increased
from 2.2% to 9.4% in 10 years, between 2001 and
2010 (12).

The main reasons for the increased number of CT
scans may be: Rapid shooting technique and
improved image quality due to advances in CT
technology (1), increased diagnosis rates accordingly
(13), the threat of malpractice cases (14), and financial
incentives for CT use (15).

Between 2013-2019, the number of patients admitted
to all hospital and ER have increased continuously.
During this 7-year period, a CT scan was performed
in 5.05% of the total number of patients who have
admitted to the hospital, and in 5.88% of ER patients.
Despite the fact that the total number of CT scans
has increased in number every year except 2019, only
in 2014, a proportional increase has been observed.
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Table 1. The number of CT scans and the ratio according to patient number

2013 2014 2015 2016 2017 2018 2019 Total
A 414.380  482.769 540.589 572.614  646.149 745977  815.386 4.217.864
B 20.791 29.739 30.108 30.828 33.087 34.514 34.300 213.367
(%5.01) (%06.16) (%5.56) (%5.38) (%5.12) (%4.62) (%4.20) (%5.05)
C 131.907  150.704 169.826 185.754  203.109  217.177  244.964 1.303.441
D 7.207 11.113 11.554 12.469 11.118 12.970 10.204 76.635
(%5.46) (%7.37) (%6.80) (%6.71) (%5.47) (%5.97) (%4.106) (%5.88)
A: Total number of patients admitted to the hospital
B: Number and ratio of total CT scan in the hospital
C: Number of patients admitted to ER
D: Number and ratio of CT scans in ER
Table 2. Distribution and ratio of CT scans according to years
Name of CT scan 2013 2014 2015 2016 2017 2018 2019 Total and (%)
Abdomen 7.381 11.113 10.766 10.692 13.162 11.023 11.685 75.822 (%35.53)
Brain 5.851 7.247 6.700  6.219 5.391 6.698 6.259  44.365 (%20.79)
Thorax 3.221 4.903 5.564  6.265 6.979 7.205 7.524  41.661 (%19.53)
Others 4.338  6.476 7.078  7.652 7.555 9.588 8.832  51.519 (%24.15)
Total 20.791  29.739 30.108 30.828 33.087 34514 34300 213.367 (%100)

There was a proportional decrease in the following
years. Different data were obtained with increases and
decreases in numbers and rates of CT scans
performed in the ER. Even though the changes in the
number of CT scans are statistically significant, the
results were not found to be clinically significant as
there was no proportionally increasing demand
according to the years. All studies conducted in the
USA, showing that the number of CT scans has
increased, cover a time period beginning from the
1980s until the early 2000s. Our study covers a 7-year
period between 2013 and 2019, and we do not have
older data. We did not see any similar studies in the
literature, which covers the same or a recent period as
our study. Therefore, we think that it is not righteous
to compare the studies.

Increasing the number of CT scans based on ER
more than others may be due to an excessive number
of traumatic patients, workload, agitated patients and
relatives, the experience of the physician, wish for
avoiding the risk and legal concerns. It may also be a
factor in directing patients to the ER for imaging.

Another important result of our study is that
subspecialties of internal medicine such as medical
oncology, gastroenterology, and general internal
practice constitute 17.51% of all CT scans. This may
be an indicator of the high rate of malignant diseases
in our region, mainly originated from the
gastrointestinal tract. A few studies have shown that
the number of malignancies originating from the

gastrointestinal tract, especially in the stomach and
esophagus, is high in our region (16-18).

In adults, approximately half of the CT scans are
abdominal CTs, and one third is head CT's (3). In our
study, 35.53% of all scans were scans of the abdomen,
20.79% were of the brain, and 19.53% were of the
thorax, and the data we obtained were similar to
previous studies in terms of ranking.

Factors that may limit the increase in demand for CT
scans may include economic issues (0), the
discordance of CT orders with the clinical picture,
which is a medical problem (19), and concerns about
radiation exposure (20).

There are three ways to reduce the dose of CT-
induced radiation to which the population is exposed:
The first option is to use dose reduction and
management tools available in new generation
scanning machines (21). Second, the necessity of a CT
scan may be substituted by other imaging modalities
such as ultrasonography and magnetic resonance
imaging systems, where available (22,23). The third
and most effective way is to reduce the number of
orders (24). In our hospital, we use all three methods.
We believe that the lack of a significant increase in the
number of CT scans is due to these measures.

CT causes overdiagnoses with incidental findings
other than radiation exposure. This can lead to
unnecessaty treatments and increased costs (25).

The limitations of our study are as follows: First, we
do not have the older data in which similar studies
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have been performed. The other is, we were not able
to make a solid comparison with previous studies, as
there were no studies in the literature belonging to the
same period or recent past.

As a result, our data show that changes in CT scan
numbers are not clinically significant. We link this
positive result to the measures we have taken. We also
think that these and similar studies may lead to the
development of an auto-control mechanism.

References

1. Flohr TG, Schaller S, Stierstorfer K, Bruder H,
Ohnesorge BM, Schoepf UJ. Multi-detector row
CT systems and image-teconstruction techniques.
Radiology 2005; 235(3): 756-773.

2. Broder J, Warshauer DM. Increasing utilization of
computed tomography in the adult emergency
department, 2000-2005. Emerg Radiol 20006;
13(1): 25-30.

3. Stern S. Nationwide evaluation of x-ray trends
(NEXT): Tabulation and graphical summary of
2000 survey of computed tomography. In:
Frankfort: Conference of Radiation Control
Program Directors. 2007.

4. IMV 2006 CT Market Summary Report. Des
Plains, IL: IMV Medical Information Division,
2006.

5. Smits M, Dippel DW, Nederkoorn PJ, et al
Minor head injury: CT-based strategies for
management-a cost-effectiveness analysis.
Radiology 2010; 254(2): 532-540.

6. Iglehart JK. Health insurers and medical imaging
policy: a work in progress. N Engl ] Med 2009;
360(10): 1030-1037.

7. Landro L. Radiation risks prompt push to curb
CT scans. Wall Street Journal Web site. March
2nd, 2010.

8. Kumas A. Radyasyon Fizigi ve Tibbi
Uygulamalari. 2. Baski, Palme Yayincilik, 2009.

9. Larson DB, Johnson LW, Schnell BM, Salisbury
SR, Forman HP. National trends in CT use in the
emergency department: 1995-2007. Radiology,
2011; 258(1): 164-173.

10. Levin DC, Rao VM, Parker L. Physician orders
contribute to high-tech imaging slowdown.
Health Aff (Millwood) 2010; 29(1): 189-195.

11. Levin DC, Rao VM, Patker L, Frangos AJ,
Sunshine JH. Recent shifts in place of service for
noninvasive diagnostic imaging: have hospitals
missed an opportunity? ] Am Coll Radiol 2009;
6(2): 96-99.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Drescher FS, Sirovich BE. Use of computed
tomography in emergency departments in the
United States: a decade of coughs and colds.
JAMA internal medicine 2016; 176(2): 273-275.
Baker L.C, Atlas SW, Afendulis CC. Expanded use
of imaging technology and the challenge of
measuring value. Health Aff (Millwood) 2008;
27(6): 1467-1478.

Katz DA, Williams GC, Brown RL, et al
Emergency physicians’ fear of malpractice in
evaluating patients with possible acute cardiac
ischemia. Ann Emerg Med 2005; 46(6): 525-533.
Iglehart JK. The new era of medical imaging:
progress and pitfalls. N Engl ] Med 2006; 354(206):
2822-2828.

Bayram 1, Recber D, Ibiloglu I, Ugras S. The
frequency and distribution of cancer diagnosis in
a department of pathology. Ege Tip Dergisi 2005;
44(1): 21-27.

Tuncer 1, Uygan I, Késem M, Ozen S, Ugras S,
Turkdogan K. Van ve cevresinde gorilen st
gastrointestinal sistem kanserlerinin demografik
ve histopatolojik 6zellikleri. Van Tip Dergisi 2001;
8(1): 10.

Tasdemir E, Demir C, Dilek I, Atmaca M. Van ili
ve cevresinde malign timotlerin dagilim
siklig1. Van Tip Dergisi 2010; 17(4): 114-117.
Vartanians VM, Sisttom CL, Weilburg JB,
Rosenthal DI, Thrall JH. Increasing the
appropriateness of outpatient imaging: effects of a
barrier to ordering low-yield examinations.
Radiology 2010; 255(3): 842-849.

Smith-Bindman R, Lipson J, Marcus R, et al.
Radiation dose associated with commonN
computed tomography examinations and the
associated lifetime attributable risk of cancer.
Arch Intern Med 2009; 169(22): 2078-2086.
McCollough CH, Bruesewitz MR, Kofler JM Jr.
CT dose reduction and dose management tools:
overview of available options. Radiographics
20006; 26: 503-512.

Stephen AE, Segev DL, Ryan DP, et al. The
diagnosis of acute appendicitis in a pediatric
population: to CT or not to CT. ] Pediatr Surg
2003; 38: 367-371.

Fidler J. MR imaging of the small bowel. Radiol
Clin North Am 2007; 45: 317-331.

Brenner DJ, Hall E]J. Computed tomography-an
increasing source of radiation exposure. New
England Journal of Medicine 2007; 357(22): 2277-
2284.

Miglioretti DL, Smith-Bindman R. Overuse of
computed tomography and associated risks. Am
FamPhysician 2011; 83(11): 1252-1254.

Van Tip Derg Cilt:27, Say1:3, Temmuz/2020

266



