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The appropriate use of conventional abdominal radiographs and its
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ABSTRACT

Objective: Conventional abdominal radiographs (CAR) are often
ordered in patients presented with acute abdominal pain. The purpose
of this study was to investigate the appropriate use of CAR and its
usefulness in the Emergency Department (ED).

Patients&Methods: This study was approved by the institutional review
board committee. Adult patients who had CAR ordered from ED
between 1st September and 31st October 2018 were retrospectively
reviewed. Patients' demographics, indications for CAR, CAR results,
further imaging, and their results, and final diagnoses were assessed.
The appropriate or inappropriate use of CAR was stratified.
Comparison between the appropriate group and inappropriate group
was made using R and SPSS programs.

Resulfts: There were 154 CAR studies, consisted of 57 males and 97
females, mean age 48.3 years (ranged 15-88 years). 33.8% of CAR
was considered appropriate use. The five most common inappropriate
indications were dyspepsia, localized pain, pancreatitis, gastroenteritis,
and acute appendicitis. Of the 154 examinations, 17 (11%), 73(47%)



and 64(42%) were reported positive, negative and non-diagnostic
results by CAR respectively. Comparison between appropriate and
inappropriate groups, number of cases (X2 goodness of fits; x21 =
16.234, P < 0.001), CAR negative results (x2 goodness of fits; x21
11.521, P = 0.001), CAR non-diagnostic result (x2 goodness of fits;
x21 =10.563, P = 0.002) and negative further imaging results (x2

goodness of fits; x21 = 6.400, P = 0.021) were significantly different.
There was no statistical difference in a number of further imaging
between both groups (p = 0.291). The common findings of positive
results which had no further imaging were bowel obstruction (n=6),
followed by bowel perforation (n=3). 12 out of 73 (16.4%) negative
CAR results and 11 out of 64 (17%) of non-diagnostic results had

positive findings from further imaging.

10

Conclusion. CAR yields limited value in acute abdominal patients but it

is still often ordered by a physician. More precise imaging is required

whether appropriate indication or not. The use of CAR causes delayed

management, added cost and radiation dose to the patient. Strict to

the protocols, staff education and internal audit should be performed in

the hospital.
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AAUNNINSIFAD9YIavKGa acute abdomen radiographs 1Tu
n1sadvasIAlanaisdraviadidaveuninisadvasiadas luilraniiniie

andungasviavaiiai il ldiAnanatifitie (non-traumatic acute
abdomen) 1 9u fian1sdraviavifiaunau (acute abdominal pain) naadl
n1sndufutlanilaan (foreign body) uitsemelddavindiauusain
(guideline) 13a9n158901573 acute abdomen radiographs wasly
Auuzininasaeriiensaa acute abdomen radiographs (iasedend
aldansiu d1'ldneq wiakihafinnsndududantaan’ udussandnad

lufinnsdavindauusiinn1sadvns1 acute abdomen radiographs 1u
Wihaniintzanifiusvnariadaiuninig

1Wi91n1561579 acute abdomen radiographs =1l u3gn1501573aN9
S9ENYIN 16590157 9187 LULNILEEEINI506152 LANA TSINLIUIA TI6N

A1NN15M50an5 147U Ta9IaY (abdominal ultrasound) vigalanafise
naunInastavviay (abdominal computed tomography) Nudaziilunig

n329 @501 ldTIAEILAEE AN G2 WHN15A5ITANSA
gigasiass Tiudae s unndudaunndi ldsunisilinvinwenis
752020514 1UTDINDINIADU NaN19715IF9LHAMNLLUL dIUN1S
MNSIADNHLSETNDNNINDTTDIVDIFINIFOVIN LALAWIL TSINEILIA

seauNaNLarssaulgl N1589»523 acute abdomen radiographs 3
gaaviialNITIuludaiunidadnnnaenann ad1v'lsdinIu A196579

acute abdomen radiographs fdiadnnanya1n’la (sensitivity)
ANIILNNE (specificity) LarAduLLLUeN (accuracy) UavnNans

A2 815A8 v1uIFuilFeitnnlscaiAnafnedansaizaavrfilianiining
andiungasviasaian WlaAna1nalfnaNninuicdusani1sns

acute abdomen radiographs talgiiludiayalun1sWeuitiuinienig
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uni 4
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4.1 Wan153y

finnsavnsiannsddacvias 154 51 fkie 4 s1eifinisdinsn
ASeEgaiavan 2 adeudlugsinarfivinediu Hukane 57 598 §ueds
97 578 aeady 43.8 T saus 151 — 88 T nrsdvnsIvYAN WS T 2D

MasiiunsauAatiu 33.8% Iuunn1nznadiniadinsiaganinsiddas
Navuuizdunas llunzduundnyluni19n 1

A3 NN 1 FUUANTIIENWARTNNFINTIIAANTNS IR TV LLLANTHN
war llunsau

Appropriate (n=52) Inappropriate (n=102)

Diffuse abdominal pain 21 (40.4%) | Dyspepsia 24 (23.5%)
Bowel obstruction 16 (30.8%) | Localized pain 22 (21.6%)
Peritonitis 6 (11.5%) | Pancreatitis 17 (16.7%)
Inguinal hernia 4 (7.7%) | Gastroenteritis 11 (10.8%)
Advanced cancer 2 (3.8%) | Appendicitis 11 (10.8%)
Bowel perforation 1(1.9%) | Gl bleed 7 (6.9%)
Chemical ingestion 1 (1.9%) | Thoracic disease 6 (5.9%)
Post-op complication 1(1.9%) | Abdominal mass 2 (2%)

Ascites 1(1%)

Anuria 1(1%)

Funamlrniuainisainsiaganinsvdzasiaoi Liiunsauda Uaa
NSEWIEaINNg aaanaei dudaudniay nssmnzuazd ldaniay wazld
fudniauNan1sasIEAnINS I tasviaviuuin 17578 (11%) uau 73
518 (47 %) uazbiuda 64 518 (42%)




24

AR 1 udan1sul3auiaunanisnsidnanInsvdraviavlunsoii
s LAy Llinnzdu

Clustered Bar Count of indication by XR_Result

XR_Result

70 M positive
M negative
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XR Reqest Frequency

20
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appropriate inappropriate

indication
Error Bars: 95% ClI

IW3auisuszuinen1sainsInaN W SIITaviavitiunsduLas liunsau
wWuANLaNsNadITaZ AN NEDAN IUUKNLIE HaN1571599A
AwSidgavviaviiuay uasNan15n51AANINSIRADVIaIN lulda
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NRUEFY

Positive results
(n=11)

Negative results
(n=22)

Appropriate
(n=52)

it

Non-diagnostic
results

(n=19)

CT Positive results
(n=4) (n=4)
TVS Positive result
(n=1) (n=1)
Positive results
(n=4)
cT S —
(n=5) )
J negative result
(n=1)
—
EGD Positive result
(n=1) (n=1)
Positive results
(n=3)
cT S —
(n=4) Non-diagostic
—_— result
(n=1)
us Positive results
(n=2) (n=2)
Non-diagnostic
AR result
(n=1) (n=1)
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Positive results
(n=6)
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Positive result
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—
(n=6) )
) Negative result
(n=1)
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I

Positive results

Positive results

Negative results — (n=2)
(n=51) us —
- —
(n=4) Non-diagnostic
—— results
Inappropriate (n=2) )
(n=102)
CAR Negative result
(n=1) (n=1)
Positive results
(n=5)
CT Negative results
(n=10) (n=4)

No-specific
results

(n=43)

o
Non-diagnostic
result

(n=1)

I

Positive result
(n=1)

|

/\/_I\\T

Negative results
(n=2)

I

Negative result
(n=1)
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AN 2. AMUUANFANTEUINNFUNTN1TFINTIAANTNSIR T DIVIaNN
7 R PR (T P SR VR PR T

Appropriate Inappropriate p

Number of cases 52 (33.8%) 102 (66.2%) < 0.001
Age (Mean(SD)), yrs 48.1 (18.2) 416 (171 0.023
Gender

- Female 31 (59.6) 66 (64.7) 0.536

- Male 21 (40.4) 36 (35.3)
CAR results

- Positive 11 (21.2%) 6 (5.9%) 0.332

- Negative 22 (42.3%) 51 (50.0%) 0.001

- Non diagnostic 19 (36.5%) 45 (44.1%) 0.002
Number of further imaging 18 (34.6%) 26 (25.5%) 0.291

- CT 13 (72.2%) 16 (61.5%) 0.711

- US 3(16.7%) 8 (30.8%) 0.227

- Others 2 (11.1%) 2(7.7%) 0.500
Results of further imaging

- Positive 15 (83.3%) 14 (53.9%) 1.000

- Negative 1(5.6%) 9 (34.6%) 0.021

- Non diagnostic 2 (1.1%) 3(11.5%) 1.000

WUAULLANRINN DRI TaZ AN NN AT INNANNTNITFIN IR
AMWSTaviavuNIrduLar ldmusduLs TIIaMUNILaNANNATUNA 1w
AMULANGNat TR IAUNIETANIUIURTI8ATIN15015736aN193T

AIANTTATIFTANINIIF T avYiaviiuLIn
AMNVNUNA 154 518 8 17 918 (11%) Wan19nsIganInsyddavviaviiuun

atvlafnull 6 5189 ldsun1sdensldsiastanglsdnannInas (4 51e)
Lardans1w1l (2 518) wan1saslAanglsdnauntnaswuIiu d1'ldannu

3 578 NLHUDINIS57 1 578 LazNzl5INSEIUNIGaIiad 1918, LaraTNAans
a1UWUINTUE1d059592 1 578 war viadr laaniduiluil 1 dvsdiulvain

Tufin1sdumsiasian1idda avldannu (6 918) LaznAUaIn1552 (3 518)
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AANTTATIFYANINTIAT avYiaviTluay

ANNVNINUA 154 518 7 73 578 (47 %) Nan15059gANIWINFRavviaviTiuay &
N15890573618 17 918 (23%) warlanauinealgiangisdaannings 8 518 aam

219171 3 518 da9ndavnTELNIEaIung 1 3t (12/73, 16.4%) wamnm'lmmﬂ
N138IR5IMaA fudauantdy 2 51e mmmamau 251y mammammu 2 51y

Ll,azﬁuqﬁn 6 318. (hydronephrosis, hepatocellular carcinoma, tubo-ovarian

abscess, acute appendicitis, epididymo-orchitis, and erosive gastritis)

AANTTATIVYANINTRTavViay Iiuusn
NAN15M5I3YANTNIIRTav1Ia luuda 64 918 (42%) in1589n9736a 21
918 (33%) leiwauan 11 31a (11/64, 17%) aaldianaisdaanniiimnasninnin
dan31w171 (8:3) lanaulnsialangisdnauilnasha a1 ldanau 3 518 uzL5e
nsranvintaYiay 2 mauazﬁuqﬁﬂ 3 918 (bowel perforation, ventral hernia,

and acute appendicitis) luanuefidansr i nilvinauinda ureteric

obstruction, epididymo-orchitis, and acute pancreatitis
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4.2 afidsuna

YaNINIdadasriaviiunumiasaviaaggluniizdiariavantius-10.15
wnan1sfntatuduuraniIsfne luafiniinwuinganinwsidgasriae

NAaUIALNEY 11% wae Tina lunugdauindy 42% aauiaunis@dnelu

afniwuINganN WSt aviavlia lluugannGy 12%-68%10-12 Lidnna
ganINNFdavviavuauusAdiinisdensdasialunisfneiiuaswuin’la

NAUINNI150523889 16.4% T lea hydronephrosis, hepatocellular
carcinoma, tubo-ovarian abscess, acute appendicitis, epididymo-
orchitis, and erosive gastritis #aaAADINUITIUNTINNNIUNINNLINYAA

Awidtaviaviianu 1 lulsamanit 0% 12 n1sAniaSIiwuINaLUe
Fulugn biin1advns13sian19398Aa &1 ldannuiasnivifiua1nissn
a1 lsAfKhanguil 4 518U 6 snafdeiinisdensirasiatNarindine I

wugagauuauiianlunisinuilagiiuze ganindedtavviavlidiunsn
Adunihadldannu 3 s1auasn1iua1riesn 1 s18lunisfnunil
danmdavnuissaunssnluasfianuitganinsedaavriaviinulalunnsg

nRanihadldannu 49%12 Lazn19mua1i1552 50%-70%54
L5INUINTNITEINTIAEANTNWS IR LD INDINA LLUNzFUNINEN 66.2% 4

LANEINIINNITANE TUDRANNLBINNINNEY 25%-68% 1155 WiIdiang
Tun1sdensraaninssddaeriae luncdu wandeiinisainssiadiv

25.5% v lifianuiansivasdnlintadifgliaiaununguinidinissingia
YANTWIIRUDINDILUNITFN LazuanINNILERINLAINURAUNANEAtYTY

53.9% L5IMNUIIN15AINTINEANTIWS I L a9Via i Ll zaNafinanis
nsRAN NS Rt vviaiiidiuaursa Wiuidauinndinguiiinisaensiaae
AwSvErtasiatnunsanadwiitadfey ihufisidunaauiildannnisas
M998 N15AIRTINTAN NS VBT IViavi Liunzauuazn1savnsIvsiatiiu
ASRNLEN S E WU @onanlun1ssnen wasiudnlgdne
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ASEINITE1NS UIalawEd dudaudnidy nsuiwizuara lddniay uasld
fvdntay Fansraadvsalanaisdnanfiieasdeiiniuaing1lunis
Afladuifinildumaunuganinddaaaialunansglsalunduniiz
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