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Introduction

Non-traum atic abdom inal pain is  a com m on acute
e m e rge ncy rooting varie ty of caus e s  from  le s s  s e ve re
to life  th re ate ning conditions .1,2 Th e  m os t im portant
as pe ct is  to initiate  appropriate  m anage m e nt afte r
conve ntional inve s tigations  and ne ce s s ary im aging
te ch niq ue s  to ide ntify le ading caus e  of non-traum atic
abdom inal pain.3-5 Pre cipitating factors  including
vom iting, naus e a, cons tipation, ch ok ing, dys ph agia,
jaundice , gas trointe s tinal h e m orrh age  m ay be  pote n-
tially m ore  s e ve re  and ch alle nging to e s tablis h  an
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OBJECTIVES: To find out th e  us e fulne s s  of plain radiograph  and ultras ound com paring w ith  advance  im aging
in non-traum atic acute  abdom inal e m e rge ncie s  in a lim ite d re s ource  private  s e t up. STUDY DESIGN: Cros s
s e ctional s tudy. STUDY PLACE AND DURATION: Em e rge ncy de partm e nt (ER) in collaboration of de partm e nt
of Radiology, Sir Sye d H os pital K arach i, a private  te rtiary care  ce nte r. Six m onth s  from  1s t Augus t 2017 to 31s t

January 2018. PATIENTS AND METHODS: Total 204 patie nts  pre s e nting in ER de partm e nt w ith  non-traum atic
acute  abdom inal pain w e re  e nrolle d in th e  s tudy re fe rre d to th e  Radiology de partm e nt for im aging w e re  re corde d
on proform a. SPSS ve rs ion 20.0 w as  us e d for data analys is . Patie nts  de m ograph ic data, pre cipitating s ym ptom s
and diagnos tic findings  w e re  pre s e nte d as  pe rce ntage s . RESULTS: Plain x-ray as  firs t line  im aging along w ith
clinical e xam ination to re ach  pre lim inary diagnos is  w as  found us e ful in patie nts  s us pe cte d to be  bow e l obs truction
9 7.9 %  follow e d by gas troe nte ritis   88.2% , h e rnia 80% , pe ritonitis  75% , acute  pancre atitis  55.6% , acute  ch ole cys titis
50% , re nal calculus  44.4% , ure te ral calculus  36.4%  and acute  appe ndicitis  26.3% , but could not s us pe ct about
gyne cological is s ue s . Plain x-ray provide d us e ful s us picions  w h o confirm e d late r for 151 (74.02% ) patie nts ,
ultras ound for 189  (9 2.65% ) and CT for 201 (9 8.5% ). CONCLUSION: Abdom inal radiograph y &  ultras onograph y
along w ith  pre cipitating factors  and path ology lab findings  s till us e ful as  a firs t im aging e xam ination to e valuate
abdom inal pain in th e  e m e rge ncy de partm e nt (ED) and re duce s  rate  of unne ce s s ary h os pitaliz ation.
Keywords: Acute , abdom inal pain, diagnos is , radiograph y, ultras onograph y
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accurate  diagnos is .6-7

Plain radiograph  is  th e  conve ntional im aging proce dure
in th e  patie nts  w ith  s us pe cte d inte s tinal obs truc-
tion.8-10 Clinical be ds ide  ultras onograph y (US) is
actually th e  firs t-line  im aging in acute  e pigas tric pain
patie nts  pre s e nting to th e  h os pital e m e rge ncy de part-
m e nt (ED) be caus e  it is  rapid, noninvas ive , re lative ly
ine xpe ns ive  and focus e d, re pe atable  and re liable .11,12

Plain X rays  m ay be  firs t ch oice  s cre e ning m odality
in th e  diagnos is  of acute  abdom inal e m e rge ncie s ;



h ow e ve r ultras ound e xam ination is  ch e ape r, non-
invas ive , q uick , re liable  and h igh ly accurate  m odality
in diagnos ing th e  e xact caus e  of pain and its  origin
in a patie nt pre s e nting w ith  an acute  abdom e n and
th us  h e lps  th e  ph ys ician or s urge on to plan th e  tim e ly
m anage m e nt.13,14 W ith  e fficie nt clinical judge m e nt
and us ing ultras onograph y and X-ray abdom e n as
bas ic diagnos tic inve s tigations , one  can do e arly
diagnos is  w ith  9 7%  to 9 9 %  accuracy and th us  can
avoid unne ce s s ary ope ration.12

Alth ough , s e le ction of appropriate  im aging m odality
cons is ts  of clinician’s  proficie ncy, ins titutional re s ource
capacity, s k ille d ope rators  and cos t e ffe ctive ne s s .
Subs e q ue nt us e  of s upe rior im aging m odalitie s  lik e
CT &  M RI as  pe r th e  s e t s tandards  and guide line  is
s till de batable  to avoid ove rus ing for m ak ing accurate
diagnos is .1,8,15

In lim ite d re s ource  s e t ups  or re m ote  are as  in
de ve loping countrie s  lik e  Pak is tan, availability and
affordability of MRI &  CT s cans  cre ate s  unne ce s s arily
burde n on poor patie nts  w h ich  m ay de lay th e
proce s s .17,18 Th is  s tudy w as  de s igne d to find out th e
us e fulne s s  of radiograph  com paring ultras onograph y
and advance d im aging te ch niq ue s  in non-traum atic
acute  abdom inal e m e rge ncie s  in a lim ite d re s ource
private  s e t up in orde r to re ach  accurate  diagnos is
in m os t of th e  com m on acute  abdom e n cas e s  by
us ing conve ntional non-invas ive  and cos t e ffe ctive
diagnos tic m odalitie s  and avoid unne ce s s ary cos tly
im aging and h os pital adm is s ions .
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w as  unaw are  of pre cipitating factors  and clinical
s us picion. Late r, th e  patie nts  w e re  re fe rre d for
ultras ound due  to ins ufficie nt inform ation of x-ray
findings  for furth e r inve s tigations  and as s e nting s cans .
Lik e w is e , ultras onograph y w as  pe rform e d by th e
cons ultant radiologis t w ith  s am e  patie nt de tails  at
USG m ach ine  m ode l no: US s canne r GE logiq  alph a
100 w ith  3.5 MH z  trans duce r as  pe r cas e  ne e d w ith
re ports  give n in e m e rge ncy its e lf. Th e  re ports  of
radiograph s  and ultras onograph y w e re  not conve ye d
to th e  re s pe ctive  radiologis t. For im age  re vie w ,
abdom inal radiograph y cons is ting of at le as t th re e
e xpos ure s  and low -dos e  CT cons is ting of th e  CT
s canogram  and 5-m m  th ick  axial s lice s  w e re  us e d.
Sus pe cte d cas e s  CT s can of s pe cial inve s tigations
lik e  intrave nou s  urograph y, contras t s tudie s  of
gas trointe s tinal tract, CT s can of abdom e n w e re
conducte d /obtaine d w h e ne ve r advis e d by th e
conce rne d ph ys ician and im aging findings  w e re
docum e nte d.
Final diagnos is  w as  m ade  on th e  bas is  of clinical
e valuation, laboratory findings , radiograph y, ultra-
s onograph y, th e rape utic re s pons e , ope rative  findings
and h is topath ological re port. Th e  pre lim inary diagnos is
bas e d on plain x-ray along w ith  clinical e xam ination
and in addition to ultras ound findings  w e re  s e parate ly
com pare d w ith  th e  final diagnos is  to e valuate  us e -
fulne s s  of x-ray and ultras ound. Patie nt’s  de m ograph ic
de tails , pre cipitating s ym ptom s  and diagnos tic findings
w e re  re corde d on proform a. SPSS ve rs ion 20.0 w as
us e d for data analys is . All continuous  re s pons e
variable s  lik e  age  and pain s core  w e re  pre s e nte d as
M e an ± SD. Th e  cate gorical variable s  including
pre cipitating factors , pain s e ve rity and diagnos tic
s pe ctrum  of x-ray &  ultras ound are  pre s e nte d into
fre q ue ncie s  and pe rce ntage s . Pos itive  pre dictive  value
of x-ray and ultras ound w e re  calculate d follow ing th e
confirm atory final diagnos is .

Patients and Methods

Total 204 patie nts  of e ith e r ge nde r, age d be tw e e n
15-80 ye ars  w h o pre s e nte d w ith  non-traum atic acute
abdom inal pain s ince  pas t 24 h ours  in th e  e m e rge ncy
de partm e nt of Sir Sye d H os pital, Karach i  w e re
re fe rre d to its  de partm e nt of Radiology for plain x-
ray as  firs t line  im aging follow e d by ultras ound s can
w e re  include d in th e  s tudy afte r tak ing inform e d
cons e nt and approval from  e th ical com m itte e . Pain
s core  w as  m e as ure d on a 10 points  vis ual analogue
s cale  (VAS). Th e  patie nts  w ith  ch ronic dis e as e s  of
abdom e n, live r, pros tate  &  urology, pancre as , pe ptic
ulce r, s ple nom e galy, pre gnancy, pos tm e nopaus al
w om an on h orm one  th e rapy and m alignancy w e re
rule d  out from  th e  s tudy. Th e  cons ultant radiologis t

Results

Am ong 204 patie nts  w h o pre s e nte d in ER de partm e nt
w ith  ch ie f com plaint of non-traum atic abdom inal pain,
120 (58.8% ) w e re  m ale s  and 84 (41.2% ) fe m ale s .
Me an age  w as  26.76 ± 7.67 ye ars . Am ong th e  patie nts
w ith  non-traum atic abdom inal pain, pre s e nce  of
m ultiple  s ym ptom s  w as  re porte d, h ow e ve r cons tipation
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Diagnosis
Error Bars: 95% Cl

Presenting symptoms

Constipation

Fever

Headache

Vomiting

Urine blockade

Backache

Pain move right iliac-fossa

Vertigo/ Drowsiness

Table 1: Pre cipitating s ym ptom s  w ith  ons e t of non-traum atic
abdom inal pain.

Number of patients Percentage

104

51

44

35

29

22

21

12

51.0

25.0

21.6

17.2

14.2

10.8

10.3

5.9

Diagnosis

Appendicitis

Pancreatitis

Gastro enteritis

Bowel obstruction

Peritonitis

Renal calculus

Hernia

Ureteral calculus

Acute cholecystitis

Gynecological issue*

*Gyne cological is s ue s  re late d to acute  pe lvic inflam m atory dis e as e
and com plications  of ovarian cys t.

Total CT Imaging

17 (89.5)

9 (100)

17 (100)

97 (100)

8 (100)

18 (100)

10 (100)

11 (100)

10 (100)

4 (80)

Radiograph Ultrasound

19

9

17

97

8

18

10

11

10

5

5 (26.3)

5 (55.6)

15 (88.2)

95 (97.9)

6 (75)

8 (44.4)

8 (80)

4 (36.4)

5 (50)

0 (0)

15 (78.9)

6 (66.7)

16 (94.1)

97 (100)

7 (87.5)

18 (100)

8 (80)

11 (100)

9 (90)

2 (40)

Table 2: Com paris on of Plain Radiograph y &  advance  im aging
findings

Correct identification

w as  th e  com m one s t pre cipitating factor re porte d by
104 (51.0% ) patie nts , follow e d by fe ve r in 51 (25.0% ),
h e adach e  in 44 (21.6% ) and vom iting in 35 (17.2% )
as  de taile d in (Tab. 1).
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Plain x-ray as  firs t line  im aging along w ith  clinical
e xam ination to re ach  pre lim inary diagnos is  w as  found
us e ful in patie nts  s us pe cte d to be  bow e l obs truction
9 7.9 %  follow e d by gas troe nte ritis   88.2% , h e rnia
80% , pe ritonitis  75% , acute  pancre atitis  55.6% , acute
ch ole cys titis  50% , re nal calculus  44.4% , ure te ral
calculus  36.4%  and acute  appe ndicitis  26.3% , but
could not s us pe ct about gyne cological is s ue s .
Ultras onograph y findings  as  s upe rior m odality along
w ith  clinical e xam ination w as  found us e ful in 100%
patie nts  s us pe cte d to be  bow e l obs truction, re nal
calculus  and ure te ral calculus  follow e d by gas tro-
e nte ritis   9 4.1% , acute  ch ole cys titis  9 0% , pe ritonitis
87.5% , h e rnia 80% , acute  appe ndicitis  78.9 % , acute
pancre atitis  66.7%  and gyne cological is s ue s  40%
(Tab. 2).

Tim e  le ngth  of pre cipitating factors  w as  q uite  variant
am ong th e  patie nts  ranging from  1 h our to 4 days ,
th us  ave rage  tim e  le ngth  w as  16.7 ± 10.2 h ours .
Ave rage  pain s core  follow ing 1-10 points  s cale
m e as ure m e nt at th e  tim e  of pre s e ntation w as  7.35 ±
3.44. Mos t of th e  patie nts  w e re  s e e n w ith  m ode rate
pain s core  i.e . 107 (52.5% ) follow e d by s e ve re  pain
in 79  (38.7% ) and only 18 (8.8% ) re porte d m ild pain.
Final diagnos e s  re ve als  bow e l obs truction as  th e
com m one s t diagnos is  (47.5% ) follow e d by acute
appe ndicitis  9 .3% , re nal calculus  8.8% , gas troe nte ritis
8.3% , ure te ral calculus  5.4% , acute  ch ole cys titis
4.9 % , h e rnia 4.9 % , acute  pancre atitis  4.4% , pe ritonitis
3.9 %  and gyne cological is s ue s  re late d to acute  pe lvic
inflam m atory dis e as e  and com plications  of ovarian
cys t in 2.5%  (Graph  1).

Out of 204 patie nts , 27 (13.2% ) w e re  dis ch arge d
afte r pre s cribing th e  tre atm e nt, 9 1 (44.6% ) w e re
adm itte d in ER for furth e r inve s tigations , 52 (25.5% )
w e re  h os pitaliz e d for tre atm e nt, 25 (12.2% ) w e re
re fe rre d as  pe r patie nts  cons e nt and 9  (4.4% ) re fus e d
for tre atm e nt and dis ch arge d. Th us , th is  data re ve als
56.8%  patie nts  w h o w e re  rolle d out from  h os pitali-
z ation on th e  bas is  of radiograph ic &  ultras onograph ic
findings . Out of 204 cas e s , plain x-ray provide d us e ful
s us picions  w h o confirm e d late r for 151 (74.02% )
patie nts  th at yie lde d a pos itive  pre dictive  value
74.02% . Ultras onograph y as  s upe rior m odality afte r
plain radiograph  along w ith  clinical s us picion provide d
us e fulne s s  in 189  (9 2.65% ) th at yie lde d pos itiveGraph 1: Final Diagnos e s  of non-traum atic acute  abdom e n.



pre dictive  value  9 2.65% . H ow e ve r, h igh e s t diagnos tic
yie ld of CT im aging w as  201/ 204 (9 8.5% ) in
com paris on of final diagnos e s .
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le s s  lik e ly e xpos ure  of co-m orbids  or com ple x
diagnos e s  s o plain x-ray and ultras ound im aging m ay
provide  m ore  accurate  diagnos is .
Gath w al CK e t al13 re porte d m os t com m on diagnos e s
including acute  appe ndicitis , k idne y, ure te ral &  bladde r
(KUB) calculus  dis e as e  and acute  ch ole cys titis  s e e n
in 22.86% , 17.14%  and 15%  cas e s  re s pe ctive ly. Th e ir
data re ve als  th at ultras ound s upe rs e de s  provis ional
clinical diagnos is  and radiograph ic e valuation in
diagnos ing acute  abdom inal conditions  w ith  s e ns itivity,
pos itive  pre dictive  value , fals e  pos itive  rate , fals e
ne gative  rate  and diagnos tic accuracy as  9 0.71, 100,
0 ,9 .28 and 9 0.71 pe rce nt re s pe ctive ly. Bh angu A e t
al22 re porte d th at abdom inal x-ray w as  done  in 30%
w h o unde rw e nt appe ndice ctom y, 57%  in acute
galls tone  dis e as e  and 78%  w ith  acute  pancre atitis .
W h e n th e y us e d, ultras ound confirm e d th e  diagnos is
in 84%  and CT s canning in 9 7% .
Sh arm a P e t al23 als o re porte d ove rall s e ns itivity and
s pe cificity of ultras ound 78.7%  and 84.6%  re s pe ctive ly.
In a re ce nt s ys te m atic re vie w ,24 th e  ove rall s e ns itivity
for abdom inal radiograph y varie d be tw e e n 30%  and
77%  and s pe cificity varie d be tw e e n 75%  and 88% .
In our s tudy, w e  could not calculate  s e ns itivity and
s pe cificity due  to patie nt’s  follow  up in a private  s e t
up as  w e ll as  varie ty of non-traum atic acute  abdom e n
for th at variant gold s tandard crite ria w e re  re q uire d
for confirm ation of particular diagnos is  bas e d on
e ith e r inte rve ntional outcom e , pe r ope rative  findings ,
CT or MRI. H ow e ve r, w e  re porte d ove rall as  w e ll as
s pe cific pos itive  pre dictive  value  ove rall for e ach
e tiological factor of non-traum atic acute  abdom inal
pain.
A diffe re nt approach  of radiograph ic s cre e ning w as
s e e n th at 300 (52% ) out of 573 cons e cutive  patie nts
unde rw e nt abdom inal radiograph y. Findings  w e re
norm al in 88%  non-s pe cific in 7.3% , and abnorm al
in 4.7% . For th os e  w ith  norm al re s ults , no furth e r
im aging w as  orde re d for 43% , 57%  w e re  advis e d
follow -up im aging, and 65%  s h ow e d abnorm al
findings .25

Our s tudy e xh ibits  25.5%  h os pitaliz ation and 56.8%
w e re  rule d out from  h os pitaliz ation on th e  bas is  of
radiograph ic &  ultras onograph ic findings . Gule n e t
al26 re porte d 11.1%  h os pitaliz ation and 86.9 %  w e re
dis ch arge d, h ow e ve r th is  s tudy w as  done  is  fully
e q uippe d large r unive rs ity h os pital. W h ile  in our s e t
up, plain x-ray and ultras onograph y w as  include d

Discussion

Follow ing s tandard protocol, im aging is  ge ne rally
practice d in patie nts  pre s e nting w ith  acute  abdom inal
pain, h ow e ve r its  diagnos tic yie ld particularly in lim ite d
re s ource  s e t ups  of de ve loping countrie s  lik e  ours
h ad not pre vious ly e xh ibite d in a large  pros pe ctive
s tudy.
O ut of 204 cas e s , plain x-ray provide d u s e ful
s us picions  w h o confirm e d late r for 151 (74.02% )
patie nts  th at yie lde d a pos itive  pre dictive  value
74.02% . Th e  bow e l obs truction w as  th e  com m one s t
diagnos is  w ith  pos itive  pre dictive  value  9 7.9 %  w h ich
w as  q uite  h igh e r th an th e  re ce nt s tudy in w h ich
inte s tinal obs truction from  plain X-ray abdom e n in
80%  patie nts .11

Strom an L e t al19  re porte d, 63%  pos s ible  obs truction,
20%  re nal colic and 27%  oth e r s us pe cte d diagnos e s ,
confirm e d or s ugge s tive  diagnos e s  w e re  s upporte d
by plain abdom inal x-ray, adm is s ions  (21% ), pos s ible
obs truction (22% ) and pos s ible  re nal colic (22% ).
In our s tudy, ultras onograph y as  s upe rior m odality
afte r plain radiograph  along w ith  clinical s us picion
provide d us e fulne s s  in 189  (9 2.65% ) th at yie lde d
pos itive  pre dictive  value  9 2.65% .
Ram an S e t al20 claim e d ove rus e  of ultras ound
im aging ins te ad s im ilar findings  ach ie ve d from
abdom inal x-ray w ith  path ology lab findings . Th e y
conclude d ultras ound is  le s s  us e ful in patie nts  w h o
are  le s s  th an 25 ye ars  of age , e s pe cially w h e n th e
s ym ptom s  and s igns  are  non- s pe cific and th e
laboratory re s ults  are  norm al.
In a re ce nt s tudy, acute  abdom e n w as  m os t com m on
in age  group be tw e e n 20-40 ye ars  w ith  m ale  pre do-
m inance . Acute  appe ndicitis  w as  th e  m os t com m on
caus e  of s urgical condition, follow e d by pe ritonitis
and th e n inte s tinal obs truction. Th e  diagnos tic
accuracy rate s  in m ale  and fe m ale  patie nts  w e re  9 3%
and 80%  re s pe ctive ly. Ultras onograph y h ad h igh e s t
s e ns itivity rate  (9 7.8% ) and plain X -ray abdom e n
h ad h igh e s t s pe cificity rate  (88.4% ). In our s tudy m os t
of th e  patie nts  w e re  of younge r age  group (Me an =
26.76 ye ars ). Since , younge r age  groups  h as  us ually



apart from  clinical as s e s s m e nt w h ich  is  affordable
and re lative ly available  acros s  th e  country.
Lim itation of th e  pre s e nte d s tudy w as  th at w e  us e d
th e  approach  w h ich  allow e d e xte nt of agre e m e nt of
im aging s trate gie s  w ith  clinical diagnos e s  but no
dire ct e valuation of th e  e ffe cts  of im aging on patie nt’s
m anage m e nt and outcom e . In our s tudy, m anage m e nt
afte r com ple tion of th e  diagnos tic protocol w as  alw ays
bas e d on th e  re s ult of all diagnos tic te s ts . Th us , fin-
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dings  of our s tudy de m ons trate s  th at abdom inal
radiograph y &  ultras onograph y along w ith  pre cipitating
factors  and path ology lab findings  s till us e ful as  a
firs t im aging e xam ination to e valuate  abdom inal pain
in th e  e m e rge ncy de partm e nt and re duce s  rate  of
unne ce s s ary h os pitalization. In th is  conte xt, our s tudy
m ay be  th e  foundation s tone  for future  re s e arch e rs
to conduct m ultice nte r s tudy to re duce  judgm e ntal
bias  and accuracy of diagnos is  inre lation to th e
patie nt’s .

Conflict of Interest: None

Figure 1: Ultras ound im age  s h ow ing dilate d appe ndix.

Figure 2: X-ray abdom e n s h ow ing appe ndicular lum p dis placing
bow e l loops .

Figure 3: CT coronal im age  s h ow ing dilate d appe ndix.
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