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Superfluous computed tomography utilization for the evaluation of
the pelvis and spinal column in an orthopedic emergency department

Acil ortopedi ve travmatoloji polikliniginde omurga ve pelvis degerlendirmesi icin gereksiz
bilgisayarli tomografi kullanimi

Bulent DAGLAR, Onder Murat DELIALIOGLU, Erman CEYHAN, Guzelali OZDEMIR,
Bulent Adil TASBAS, Kenan BAYRAKCI, Ugur GUNEL
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Amac: Bu ¢aligmada, acil ortopedi polikliniginde omurga
ve pelvis bolgesinin degerlendirilmesi icin istenen bilgi-
sayarli tomografi (BT) sikligi, BT istenme nedenleri ve
cekilen BT’lerde pozitif ve negatif inceleme oranlarinin
belirlenmesi amaglandi.

Calisma plani: Ortopedi acil poliklinigi tarafindan bir yil
icinde (Eylul 2005-2006) BT ¢ekilmesi istenen hastalarin
kayitlar1 incelendi. Bilgisayarli tomografi istenme neden-
leri, rapor edilen bulgular, hastalarin yag ve cinsiyetleri
kaydedildi. Istem ile iligkili olmayan bulgular iceren in-
celemeler negatif, istem ile uyumlu bulgular saptananlar
pozitif BT olarak kabul edildi.

Sonuclar: Ortopedi acil poliklinigine yapilan toplam
24378 bagvurunun 1295’inde (%5.3) BT incelemesi is-
tendi. Bunlarin 817°si (%63.1) omurga ve pelvis inceleme-
leriydi. Bu incelemelerin 418’1 (%51.2) negatif BT olarak
degerlendirildi. Negatif BT’li hastalarin yag ortalamas,
pozitif BT’li hastalara gore anlamli derecede dusuik bu-
lundu (sirasiyla 40.7 ve 45.1 yil, p=0.001). Tum grup i¢in,
negatif ve pozitif BT li hastalar arasinda cinsiyet dagilimi
acisindan farklilik saptanmadi (p=0.670). Omurga BT in-
celemelerinde bulunan negatiflik orani, pelvis icin sapta-
nan orandan gore anlamli derecede yuksek idi (p<0.001).
Omurga BT lerinde, st torakal ve servikal vertebralarda
negatif BT orani, alt torakal ve lomber bolgelere gore an-
laml1 derecede fazlaydi (p<0.001).

Cikarmmlar: Omurga ve pelvis incelemelerinde cekilen
BT ler icin bulunan yiksek negatiflik orani, acil servisler-
de gereksiz BT kullanimina yonelik tedbirler alinmasini
gerektirmektedir.

Anahtar sézcukler: Acil tip hizmeti; pelvis/radyografi; omur-
ga/radyografi; bilgisayarli tomografi.

Objectives: This study was designed to investigate the fre-
quency of requests for computed tomography (CT) examina-
tion of the spinal column and pelvis in our emergency ortho-
pedic department, the reasons of requests, and the rates of
positive and negative CT examinations.

Methods: We retrospectively reviewed patients for whom
a request for CT examination was made by the emergency
orthopedic department within a year (September 2005-
2006). The reasons for CT requests, findings in CT re-
ports, and age and sex of the patients were recorded. Find-
ings unrelated and related to the original request denoted a
negative and positive CT examination, respectively.

Results: Of 24,378 admissions to our emergency orthope-
dic department, a CT scan was requested in 1295 patients
(5.3%). In 817 patients (63.1%), CT examination involved the
pelvis or the spinal column. Of these, 418 CT scans (51.2%)
yielded a negative result. The mean age of the patients with
a negative CT scan was significantly lower than those hav-
ing a positive CT scan (40.7 vs 45.1 years; p=0.001). There
was no significant difference with respect to sex between pa-
tients having negative and positive CT findings (p=0.670).
Compared to pelvis CT scans, the frequency of negative CTs
was significantly higher for spinal column examinations
(p<0.001). The incidence of negative CT scans for upper
thoracic and cervical vertebrae was significantly higher than
that found for lower thoracic and lumbar regions (p<0.001).

Conclusion: The high incidence of negative CT scans docu-
mented for pelvic and spinal column examinations under-
lines the need for measures to avoid superfluous CT requests
in emergency departments.
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Traffic accidents constitute the 65 % and fall from
height constitutes the 15 % of whole orthopedics emer-
gency admissions.! 2 Fractures of vertebral coloumn
and pelvis are frequently seen in patients who were su-
bjected to such high energy injuries.> # It is suggested
to screen vertebral coloumn and pelvis radiolagically
in these patients and in those unconscious patients ha-
ving multi-trauma injuries.”! Direct graphy is the first
and the most frequently used radiologic method in sc-
reening.**! In addition to this, some factors can pre-
vent or delay the diagnosis of the fractures such as: the
precence of simultaneous fractures in adjacent or not-
adjacent levels in vertebrae, coexistence of other inju-
ries that threaten life, inability to acquire good quality
direct graphies in emergency units.”'%!""l Many liability
cases may arise from such diagnostic and treatment
delays.'? In suspected patients, advanced screening
methods should be used. Computerized tomography
(CT) is a frequently used investigation method in the
diagnosis of spine and pelvic injuries. When trauma
is due to speed over 50 km/hr in traffic accidents, fall
form height over 3 metres or when the Glascow Coma
Score under is eight point or if patients have neurologi-
cal damage, it is suggested to use tomography routinely
in vertebral screening.®! On the other hand, superflu-
ous utilization of computed tomography cause waste of
important financial and manpower resources.

The aim of this study is to find out the frequency of
computed tomography which is requested for the eva-
luation of vertebral column and pelvis at emergency
orthopedics department and also to find out the frequ-
ency of improper computed tomography requests by
evaluating the results.

Material and method

The CT reports of patients who were admitted to
the emergency orthopedics department in one year
(05.09.2005- 05.09.2006) were evaluated. The emer-
gency orthopedics department registration records,
computer-based hospital registration system (Cort-
tex, Tepe Technology Services JSC) and CT reports
were utilized in collecting data. The CT evaluations
which included random and unrelated findings were
regarded as negative. The findings which were direc-
ly related to the request were named as positive. CT
requests were grouped as cervical, thoracal and lom-
bar vertebrae, pelvis, sacrum, sacroiliac joint, ace-
tabulum, hip, knee, foot, wrist, shoulder and elbow,
hand and wrist and other requests. Thoracic vertebrae

was divided into two groups which were upper thora-
cic (thorocal 6 and upper) and lower thoracic (thoro-
cal 7 and lower). Iliac bone, sacrum, acetabulum and
hip joint CTs were named as pelvis CT in sub-group
analysis.

The data was analysed by SPSS 13.0 pocket prog-
ramme. Descriptive methods were used for determi-
ning the frequencies and the averages; t- test was used
for comparing the averages; chi square was used for
comparing the rates and Spearman correlation analy-
se tests were used for searching relations. Alpha value
was determined as 0,05.

Resuts

Total of 24378 patients were admitted to our emer-
gency orthopedics department in one year. Totally
1295 CT evaluations were requested (% 5.3). mean age
of the patient was 42.8 (7-84) years. The distribution of
requests according to regions was shown in Table-1. It
was found that totally 817 CT evaluations were carried
out for vertebral coloumn and pelvis. 418 of these eva-
luations (% 51.2) were negative CT. According to their
average age, patients with negative CT were found out
to be younger than the patients with positive CT (40.7
vs 45.1 years, p=0.001). In the whole group, there were
no difference between the sexes of the patients with po-
sitive CT and negative CT. At the vertebral column, the
rate of negative CT was higher compared to the pelvis.
(p<0,001) At the upper thoracic and cervical vertebra,
there were higher rate of negative CT compared to the
lower thoracic and lumbar region (p<0,001).

Table 1. The distribution computerized tomography requ-
ests according to regions shown with number and
percent in emergency in a year.

Number Percent

Cervical vertebrae 55 4.3
Upper thoracic vertebrae 57 44
Lower thoracic vertebrae 148 114
Lumbar vertebrae 278 21.5
Pelvis (sacrum, sacro- iliac joint, iliac

wing, acetabulum, hip) 279 21.5
Knee 125 9.7
Foot - ankle 184 14.2
Shoulder 135 104
Elbow 29 2.2
Hand - wrist 5 04
Total 1295  100.0
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Figure 1.The distribution of areas of vertebrae and pelvis
CTs. The numbers on the right side of the figure
show the pozitive CTs and the numbers on the
left side of the figure show the negative CTs. First
numbers indicate the number of the requests, and
numbers in paranthesis indicate the percent of all
the vertebrae and pelvis investigations.

Discussion

According to the results of this study, the finan-
cial burden of negative CTs’ utilized in emergency
orthopedics department in 2006 was very high. As
it was stated in 2006 budget payment regulations, the
anteroposterior and lateral projections direct graphy
screening of spine and anteroposterior direct grap-
hy screening of pelvis was 43,91 YTL, on the other
hand the CT screening of the mentioned regions costs
243,5 YTL (Table- 2). The cost of the negative verteb-
rae CTs which was found out in our study was 18,057
YTL and the cost of negative pelvis CTs was 7,444
YTL. Total cost of the negative vertebral and pelvis
CT’s was 25,501 YTL. Taking into consideration that
these figures are also valid in other hospitals, it can
be easily recognized that the cost of yearly superflous
utilization of CT reaches very high figures.

The literature generally supports the utilization of
CT routinely especially in screening of the spi Howe-

Table 2. The graphies frequently used in the screening of ver-
tebral coloumn and pelvis and the costs in our hospi-
tal according to 2006 budget payment regulation.

Cost (YTL)*

Direct Graphy Two-sided cervical vertebrae 11.22
Two-sided thorocal vertebrae 13.09

Two-sided lumbar vertebrae 11.90
Pelvis A.P. 770
CT** Vertebral CT for four segments 59.40
Pelvic CT 65.30

* : YTL: Yeni Turk Liras1 (New Turkish Liras)
**: CT : Computerized Tomography

ver, to our knowledge, the results of the utilization of
CT routinely in screening of the vertebral coloumn
has neither been studied nor published in our country.
Many publications reported that patients who were
subjected to high energy injuries frequently had ver-
tebrae and pelvis fractures.* > ' 3! In our previous
study, it was found that of 21786 patients who were
admitted to emergency orthopedics department, pati-
ents having vertebrae and pelvis factures constituted
the % 2,6 of total admissions and % 8,1 of all fractu-
res.?! Particularly the diagnosis of vertebral fractures
should be made rapidly and accurately since they may
have vital importance in patients with multiple inju-
ries.l' Radiologic screening methods are the most
valuable diagnostic instruments for detecting the fra-
ctures of both regions.® The first radiologic method
referred is direct graphies. In addition to this, CT is
frequently utilized when the diagnosis is suspicious.
In some conditions advanced screening methods such
as magnetic resonance or angiography may also be
utilized. Low sensitivity rate of the direct radiograp-
hies has made CT be used routinely in the first line
assessment of the patients after high energy injuri-
es.+91617 According to some authors, if available, the
reformatted slices of the abdominal and thoracic to-
mographies can provide enough information for this
screening.['”!

Many studies stated that computerized tomograp-
hy is a delicate and positive diagnostic instrument
particularly in the diagnosis of spine fractures.!>+%16-1%
To best of our knowledge, this study is the first which
tries to find out the accuracy rate of spine and pelvis
CT requests in emergency orthopedics department in
our country. The findings of acute trauma were not
recognized in % 51,2 of vertebral and pelvic CTs
which were requested in our emergency orthopaedic
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department. Acquiring direct graphies in these pati-
ents before CT is a routine practice. Trying to diag-
nose the fractures by using direct graphies and than
the CT increases the financial cost and the time.*'®!
The principal aim of health services is to increase the
quality and to maintain this quality throughly. In this
respect, preventing overcosts is very important to ac-
heive this aims. However, calculation of the costs can
differ in theory than in practice. In the study of Hau-
ser et al. it was found out that in order to acquire five
graphies which are necessary to provide proper scree-
ning of spine, 10,5 + 0,5 graphies should be taken on
average. In such cases, the radiation exposure and
examination cost is more than it has been calculated.
According to the same study, when the spine is scre-
ened with CT, less time was spent on stretcher and in
the emergency units, and paralel to this, the need for
personnel was considerably reduced.

To guarantee the correct diagnosis many ortho-
paedic emergency department doctors choose to or-
der additional diagnostic tests. On the other hand the
increasing costs of additional examinations put very
high financial loads onto the repayment system. We
can say that specific conditions which was discussed
before for the screening of spine with CT has still
been valid for our country. As it was stated in the in-
troduction, in patients with determined pre-conditi-
ons, vertebral coloumn and pelvis should be routinely
investigated with CT, while for the other patients, if
there is no finding related to acute trauma in adequate
direct graphies, supervision and tertiary assessment
protocols should be applied. According to a resear-
ch, the effects of the protocols which try to reduce
additional diagnostic test requests in the emergency
unit are permanent and its financial costs benefits are
considerably high.!™!

One of the risks of the protocols which reduce the
number of additional examinations and the financial
cost is the potential problem of inability to diagnose
some important injuries in the first admission. It is
probable not to be able to detect some injuries which
may cause alteration of treatment, despite training of
the personnel and advanced screening methods. The
Older the age of the patients and the higher the energy
of injury the higher the risk. Although patients with
negative CT were younger in our study, the reason
of this finding was probably the involvement of the
pediatric patients in our study in contrast to Levi’s
study.?” As our aim is to find out the role of negative

CT rate of spine and pelvis, we tought it would be bet-
ter to assess both the adult and pediatric patients.

The assessment of both adult and pediatric patients
results together can be regarded as one of the weak-
nesses of our study. One other weakness of our study
is the assessment of CTs only through the radiology
department reports. The reassessment of CT sections
of all study group patients would icrease the value of
our study. However it was impossible to access these
films many of which were the dispute at law.

In conclusion, routine CT screening of vertebral
coloumn and pelvis in trauma patients is a practice
with high financial cost. The emergency services
should prevent superflous utilization of CT by prepa-
ring protocols according to their budget and by trai-
ning their personnels. The protocols can be prepared
nation-wide and some necessary changes can be made
in regional levels. As a result the benefits can be used
in the general improvement of health services.”"
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