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Purpose: To compare the Appropriateness of abdominal CT to abdominal radiography as an imaging
modality in terms of the diagnostic value, medical costs and decision making times for patients presented
to the emergency department with nontraumatic abdominal pain.

Methods: This study used the records of 530 cases presented to the emergency department(ED) with
nontraumatic abdominal pain from February to March 2012. Imaging modalities were categorized into
abdominal radiography and CT (radiography first or CT first) or radiography alone or CT alone. The
diagnostic value, total medical costs and effect on decision making time of the each imaging modalities were
compared. Especially, in retrospective review, to evaluate the predictability of the abdominal radiography,
alit was assumed that all the 530 cases performed that exam as initial imaging.

Results: Among 530 cases, 255 cases underwent abdominal radiography only, 28 cases underwent
abdominal CT only and the remnant 247 cases underwent abdominal CT with plain abdominal radiography.
The diagnostic value was higher in the cases with abdominal CT (268/275, 97.5%) than in the cases with
plain abdominal radiography (19/255, 7.5%).The number of cases predicted by abdominal radiography
only as initial imaging were 39/530 (7.4%). In cases where the patients performed the abdominal CT as
the first imaging modality thereby omitting the abdominal radiography, the total diagnostic imaging fee
was lower than in cases with plain abdominal radiography first followed by the abdominal CT (277,140 vs.
284,226(mean, Korean Won)). Although diagnostic value of the plain abdominal radiography as first imaging
modality was lower than the abdominal CT, Decision making time, average duration of hospital stay was
longer and the total medical costs was higher than abdominal CT.

Conclusion: As an imaging modality in the ED for patients with acute nontraumatic abdominal pain, plain
abdominal radiography is an avoidable procedure when viewed in terms of the diagnostic value and total
medical costs and decision making times comparing with abdominal CT.
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Table 1. The distribution of modality by age and sex

(unit %)
. Abdominal CT at first, followed Abdominal radiography at first, . . .
Variable [ S T o followed by abdominal CT Abdominal CT only  Abdominal radiography only

Sex

Male 25 (59.5) 102 (49.8) 16 (57.1) 126 (49.4)
Female 17 (40.5) 103 (50.2) 12 (42.9) 128 (50.64)
Age

> 20 12 (28.5) 24 (11.7) 4(14.3) 92 (36.1)
21 - 40 10 (23.8) 40 (19.6) 5(17.8) 44 (17.3)
41 - 60 10 (23.8) 61(29.7) 9(32.2) 56 (21.9)
<61 10 (23.8) 80 (39.0) 10 (35.7) 63 (24.7)
Total 42 (100.0) 205 (100.0) 28 (100.0) 255 (100.0)

3 Pt 25579 FA F 24 2495 &2 Wn|(79), AHA0TF), ArHI(HE), 11E5S(GE)
5 e Zgut ARt 25579 SR F 247(9.4%)°] 192 YR 231%(90.5%) HHAEH0E wEE]
A 2o dEFHdY. B 2oz dEd W {th(Table 2).

[©)

Table 2. The result of simple abdomen radiology in 255 cases

Diseased predictable N (%)
Constipation 72.7)
Bowel obstruction 9(3.5)
Positive
lleus 3(1.2)
Pneumoperitoneum 5(2.0)
Negative Negative 231 (90.6)
Total 255 (100.0)
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Table 3. The number of each CT interpretation and final discharge diagnosis among 530 cases

Diagnosis

Interpretation of CT scan
performed in ED

(Correct CT diagnosis performed in ED)

Final discharge diagnosis
[by imaging study (performed in ED
and wards) plus clinical studyl

Probability

Abdominal aortic aneurysm 1(0.4) 1/1 2 (0.4)
Acute appendicitis 15 (5.5%) 15/15 30 (5.7)
Acute hepatitis 1 (0.4%) 1/1 3(0.6)
Acute gastroenteritis 94 (34.2%) 94/94 190 (35.8)
Acute pyelonephritis 3 (1.1%) 3/3 6(1.1)
Biliary stone disease 34 (23.6%) 34/34 65 (12.3)
Bowel ischemia 3(1.1%) 3/3 6(1.1)
Constipation 11 (4%) 11/11 22 (4.2)
Diverticulitis 1(0.4%) 1/1 3(0.6)
Hepatic abscess 2 (0.7%) 2/2 4(0.8)
Hirschprung's disease 2 (0.7%) 2/2 4(0.8)
Irritable bowel syndrome 0 (0%) 0/3 3(0.6)
Inflammtory bowel disease 2 (0.7%) 2/2 7(1.3)
Intussusception 3(1.1%) 5(0.9)
Liver cirrhosis 9 (3.3%) 3/3 18 (3.4
Malignancy 23 (8.3%) 23/23 45 (8.5)
Ovarian cyst 4 (1.5%) 4/4 8(1.5)
Pancreatitis 10 (3.6%) 10/10 20 (3.8)
Panperitonitis 5(1.8%) 5/5 10 (1.9)
Pelvic inflammatory disease 7 (2.6%) 717 14 (2.6)
Renal failure 0 (0%) 0/4 4(0.8)
Small bowel obstruction 11 (4.8%) 11/11 23 (4.3)
Urinary stone 7 (2.6%) 7/7 14 (2.6)
Uterine myoma 3(1.1%) 3/3 7(1.3)
Negative 24 (8.7%) 24/24 17 3.2)
Total 275 (100) 268/275 (97.5%) 530 (100)

VoL 24, Number 2, 2018 20
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F 53099 $A4E FFHOE AT 1] RE B} A
WA G FAR BE T B Pk RIS o,

A 52 39%(7.4%)9] ST &S 4= AL,
A 49178(92.6%)9 Sl &7 g Edvtezs Ad
off o] HA| oA 7 Q] H5- FAtet
Z 25} th(Table 4).

SEANA Aol Bt FAA Bl &2 SARIE
2 7Mbeo] get A 5 QlojA AdEdme| ek At 5 F

E7HEeo] ZoE SRR 2 A Y. SREed

Of

P AP & ER CTE APsAS e & HE&EARE
H)o] B#284,230¢¥0l 0w E& CTRE A5t 4
Qo= FH(ESHFEH]) 265,52090]AHTable 5)

SFAANA F 7HA] FGHA BEE AT A, A
Pt E5 A4S EHGS WA F9T F EF oeF
G Al T 4279 Ao A HAE Abol9] Bt ATE 2F
Z0] 76.17 £140.8720] 1 B TeEgdS HA A
ot 5 5 A4S 45 E 9GS AT 205789 Aol A
£ 106.62 £121.69%0] 1t}

Table 4. Predictable versus unpredictable cases that can diagnose only by abdominal radiography, when compared with

final diagnosis

Predictable cases only by

Unpredictable cases only by

Eiomes el pfitns abdominal radiography (%) abdominal radiography (%) stz
Patient's who p'erformed 19(7.5) 236 (92.5) 255
abdominal radiography only
Patients who performed
abdominal CT only 2(7.2) 26 (92.8) 28
Patients who performed both of
abdominal CT and abdominal radiography 18(7.3) 229 02.7) 247

Total 39 (7.4) 491 (92.6) 530

Table 5. Radiological imaging costs and total mediacal costs in emergency department

Total medical costs
(Korean Won)

Modality

Imaging costs for abdominal
radiography
(Korean Won)

Imaging costs for CT
(Korean Won)

Patients who underwent abdominal
radiography first followed by abdominal CT
(n=205)

284,230 +£40,690

247,290 +35,480 12,250 +8,220

Patients who underwent abdominal CT only

(n=28)

265,520 +52,130

240,580 +43,650 -

Patients who underwent abdominal
radiography only
(n=255)

12,220 +£19,350

- 11,020 +2,820

21 Quality Improvement in Health Care
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