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OBJECTIVE: To de te rm ine  th e  role  of MDCT in th e  de te ction of s olid vis ce ral injurie s  in blunt abdom inal traum a
patie nts . METHODS AND MATERIALS: A Com parative  cros s  s e ctional pros pe ctive  s tudy w as  pe rform e d in 4
m onth s ’ pe riod (10th  Fe bruary to 10th  June  2006). All patie nts  re fe rre d for CT s can from  e m e rge ncy de partm e nt
w ith in 24 h ours  of blunt abdom inal traum a w e re  include d in th e  s tudy w h ile  patie nts  w h o pre s e nte d 24 h ours  of
traum a, h e m odynam ically uns table  patie nts , patie nts  in w h ich  diagnos tic lavage  w as  pe rform e d and patie nts
w h o die d w e re  e xclude d from  th e  s tudy. All patie nts  w e re  s canne d w ith  Tos h iba As te ions  m ulti de te ctor com pute d
tom ograph y. Scans  w e re  obtaine d from  dom e s  of diaph ragm  to s ym ph ys is  pubis . Scans  w e re  obtaine d at 0.8
cm /inte rval w ith  a de lay s can tim e  of 50-55 s e conds . A s lice  collim ation of 5 m m  and pitch  of 1.5 w e re  us e d. 500
m l of dilute d oral contras t m ate rial s odium  am idotriz oate  0.1 gram s , m e glum in am idotriz oate  0.66 gram s  w as
adm inis te re d th rough  nas ogas tric tube  60 m inute s  prior to th e  s tudy. Anoth e r 250 m l oral contras t w as  give n
im m e diate ly be fore  CT s can w h ile  th e  patie nt w as  on th e  CT table . Scans  w e re  pe rform e d be fore  and afte r
adm inis tration of I/V contras t. Iodinate d contras t (1.5 -2.0 m l/ k g) w as  inje cte d w ith  pow e r inje ctor at th e  rate  of
2-3 m l / s e c. Im age s  w e re  acq uire d in s oft tis s ue s  and lung w indow  s e tting. In cas e  of s us pe cte d fracture s ,
im age s  in bone  w indow  w e re  als o acq uire d. Th e  CT re s ults  w e re  com pare d w ith  s urgical/ clinical follow  up (w h ich
are  th e  gold s tandard re fe re nce ) for th e  s tudy. Data w as  colle cte d w ith  th e  h e lp of Pe rform a. Statis tical analys is
w as  pe rform e d w ith  SPSS ve rs ion 10. Se ns itivity, Spe cificity, ne gative , pos itive  pre dictive  value s  and accuracy
w e re  calculate d. RESULTS: 81 Patie nts  w e re  s e le cte d for th e  s tudy. Out of th e s e  6 patie nts  w e re  e xclude d from
th e  s tudy as  2 did not give  cons e nt for th e  s tudy, one  e xpire d due  to h e ad injury and one  pre s e nte d afte r 24 h our
of traum a and 2 patie nts  h ad diagnos tic pe ritone al lavage  at s om e  oth e r ins titution be fore  com ing to our h os pital.
O ut of 75 patie nts , th e re  w e re  60 m ale s  and 15 w e re  fe m ale s  w ith  m e an age  39  ± 1 ye ars . All patie nts  e ith e r
h ad s urgical diagnos is  of th e  injure d organ involve d along w ith  its  grading or as s ociate d injury of oth e r th an s olid
organs . Corre ct as s e s s m e nt w as  m ade  in 72 out 75 s cans  (9 6% ). Incorre ct as s e s s m e nt w as  m ade  in 3 s cans
(4% ). Out of th e  72 s cans  corre ctly e valuate d, 58 w e re  true  pos itive  and 14 w e re  true  ne gative . Out of th e  3 CT
s cans  prove n to be  incorre ctly e valuate d, indire ct e vide nce  of fre e  fluid w as  fals e ly inte rpre te d as  s olid vis ce ral
injury in one  patie nt and de laye d rupture  of th e  s ple e n as  ne gative  in tw o patie nts . Th e  individual s e ns itivity,
s pe cificity, accuracy, ne gative  and pos itive  pre dictive  value s  of s olid vis ce ral injurie s  w e re  9 8. 3 % , 87.5 % , 9 6% ,
9 3.33%  and 9 6.66% . CONCLUSION: CT h as  prove d to be  e xtre m e ly us e ful tool in e valuating a w ide  varie ty of
abdom inal traum atic injurie s . Th is  s tudy s h ow s  th at CT h as  m ajor advantage s  ove r plain radiograph y, radionuclide
s tudie s  and angiograph y. Since  it is  noninvas ive  and appe ars  to be  h igh ly s e ns itive  and s pe cific. Th is  s tudy als o
prove s  th at CT is  a vital im aging tool for e arly de cis ion m ak ing and can als o be  us e d for follow  up.
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Background

Traum a is  th e  le ading caus e  of de ath  unde r th e  age
of forty, of all traum atic de ath s , abdom inal traum a is
re s pons ible  for 10% . Sple e n is  m os t fre q ue ntly injure d
organ in blunt abdom inal traum a and w as  th e  m os t
com m on type  of injury in our s e rie s  as  w e ll. Abdom inal
injury m ay caus e  s ple nic lace ration or produce  h e m a-
tom a w h ich  is  lim ite d by th e  s ple nic caps ule .1 H e patic
injurie s  are  le s s  fre q ue nt th an th os e  of th e  s ple e n
but are  m ore  s ignificant in te rm s  of m ortality. If patie nt
condition doe s  not w arrant im m e diate  e xploratory
s urge ry, CT h as  m uch  to offe r, ce rtain type s  of lim ite d
h e patic pare nch ym al injurie s  s uch  as  s m all intra
pare nch ym al injurie s  or s ub caps ular h e m atom a, m ay
be  be s t m anage d cons e rvative ly2 and in our s tudy
CT prove d us e ful in s uch  m anage m e nt de cis ions .
Injury to th e  k idne y is  s e e n in 8-10%  of patie nts  w ith
blunt or pe ne trating abdom inal injurie s .3 Unlik e
ultras ound e xam ination (FAST) CT provide s  anatom ic
and functional inform ation th at allow s  for accurate
grading of th e  re nal injury w h ich  is  partly re s pons ible
for th e  grow ing tre nd tow ards  cons e rvative  m ana-
ge m e nt (intrave nous  fluids , clos e  m onitoring, w atch ful
w aiting of re nal traum a).4 CT affe cte d th e  tre atm e nt
of re nal traum a in our s tudy als o. CT m ay de m ons trate
pancre atic contus ions  and lace rations  and h e lp in
dis tingu is h ing m inor traum atic le s ions  w ith out
involve m e nt of duct (organ injury s cale  grade  1 and
2) from  de e p injury w ith  ductal involve m e nt grade  3
and 5.5 Im age s  w e re  als o e valuate d for as s ociate d
injurie s  in addition to th e  oth e r organs  including bow e l,
m e s e ntry, diaph ragm , urinary bladde r, gall bladde r,
bony fracture s  and s oft tis s ue  injurie s .

conds . A s lice  collim ation of 5 m m  and pitch  of 1.5
w e re  us e d. 500 m l of dilute d contras t m ate rial s odium
am idotriz oate  0.1 gram s , m e glum in am idotriz oate
0.66 gram s  w as  adm inis te re d th rough  NG tube  60
m inute s  prior to th e  s tudy. Anoth e r 250 m l w as  give n
im m e diate ly be fore  CT s can w h ile  th e  patie nt w as
on th e  CT table . Scans  w e re  pe rform e d be fore  and
afte r adm inis tration of I/V contras t. Iodinate d contras t
(1.5 to 2.0 m l / k g) w as  inje cte d w ith  th e  h e lp of pow e r
inje ctor at th e  rate  of 2-3 m l/ k g. Im age s  w e re  acq uire d
in s oft tis s ue s  and lung w indow  s e ttings . In cas e  of
s us pe cte d fracture s  im age s  w e re  als o acq uire d in
bone  w indow . CT re s ults  w e re  com pare d w ith  s urgical/
clinical follow  up (w h ich  are  th e  gold s tandard re fe -
re nce ).
Data w as  colle cte d on pe rform a. Th e  final num be r of
patie nts  com pris ing th e  s tudy w as  75, out of th e s e
60 patie nts  w e re  m ale s  and 15 w e re  fe m ale s . Th e
age  range d from  16 to 70 ye ars  and m e an age  w as
39  ± 1 ye ars . Statis tical analys is  w as  pe rform e d w ith
SPSS ve rs ion 10. Afte r e nte ring data in th e  SPSS,
diffe re nt pe rce ntage s  and fre q ue ncie s  w e re  obtaine d.
All th e  graph s  and ch arts  w e re  als o obtaine d on
SPSS. Late r s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and accuracy w e re
calculate d.

Materials & Methods

Th is  com parative  cros s  s e ctional pros pe ctive  s tudy
w as  conducte d in 4 m onth ’s  pe riods  (10th  Fe b to 10th

June  2006. Th e  patie nts  w h o h ad blunt abdom inal
traum a w e re  ide ntifie d and include d in th e  s tudy. All
th os e  patie nts  s e le cte d for th e  s tudy w e re  s canne d
w ith  Tos h iba As te ion m ultide te ctor Com pute d Tom o-
graph y. Scans  w e re  obtaine d from  dom e s  of dia-
ph ragm  to s ym ph ys is  pubis . Scans  w e re  obtaine d at
0.8 cm / inte rval w ith  a de lay s can tim e  of 50-55 s e -

Results

81 patie nts  of re ce nt blunt abdom inal traum a w e re
s e le cte d for th e  s tudy. Out of th e s e , 6 patie nts  w e re
e xclude d. Out of th e s e  6 patie nts , 2 patie nts  did not
give  cons e nt for s tudy, O ne  patie nt e xpire d due  to
h e ad injury and one  patie nt pre s e nte d afte r 24 h ours
of traum a and tw o patie nts  h ad diagnos tic pe ritone al
lavage  (DPL) at s om e  oth e r ins titution be fore  com ing
to our h os pital. Th e  final num be r of patie nts  com pris ing
th e  s tudy w as  75. All patie nts  e ith e r h ad s urgical
diagnos is  of th e  injure d organ involve d along w ith  its
grading or as s ociate d injury of oth e r th an s olid organs .
Corre ct as s e s s m e nt w as  m ade  in 72 out of 75 s cans .
Incorre ct as s e s s m e nt w as  in 3 s cans  (4% ). Out of
th e  72 s cans  corre ctly e valuate d, 58 w e re  true  pos itive
and 14 w e re  true  ne gative . Out of th e   3 CT s cans
prove n to be  incorre ctly e valuate d indire ct e vide nce
of fre e  fluid w as  fals e ly inte rpre te d  as  s olid  vis ce ral
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CT to be  9 8.3%  accurate , 9 7.6%  s e ns itive  and 9 8.7%
s pe cific in a pros pe ctive  s tudy of 120 patie nts  w ith
blunt abdom inal traum a. In our s tudy MDCT for blunt
abdom inal traum a s h ow e d s e ns itivity of 9 8.3% ,
s pe cificity of 87.5%  and accuracy of 9 6% .17

Discussion

Abdom inal traum a h as  long be e n a ch alle nge  for both
clinicians  and radiologis ts . Blunt abdom inal traum a
(BAT) is  re gularly e ncounte re d in e m e rge ncy de part-
m e nt w ith  a re porte d m ortality rate  of around 11% .6

According to W ie ne r and Barre tt in civilians , blunt
traum a is  caus e d prim arily by road traffic accide nts
(14% ) and falls  (10% ). Sim ilarly, in oth e r s tudie s  road
traffic accide nt is  als o com m one s t m e ch anis m  of
injury as  com pare d to falls  and blow s  to abdo-
m e n.7,8,13,14 Patie nts  w ith  m ultiple  injurie s  are  k now n
to h ave  a h igh  incide nce  of injurie s  to th e  th oracic
and lum bar s pine . Th e  ris k  of m is s ing a ve rte bral
fracture  in th e s e  patie nts  is  h igh e r th an in patie nts
pre s e nting w ith  injury to only one  organ.9 ,10,11,12 In
our s tudy no oth e r im aging w as  pe rform e d and m ana-
ge m e nt w as  bas e d prim arily on clinical and CT
findings . In 19 82 Fe de rle  e t al in 19 80's  re porte d th e
us e  of CT in m ore  th an 200 cas e s  of blunt abdom inal
traum a s h ow ing ve ry h igh  s e ns itivity and s pe cificity
w ith  no fals e  pos itive  or fals e  ne gative  s cans  and th is
launch e d th e  inte re s t in CT as  an alte rnative  to DPL.15

Maye r e t al pros pe ctive ly s tudie d 301 patie nts , com -
pris ing th e  re s ults  of CT and DPL us ing th e  DPL
crite ria advocate d by Root e t al, s e ns itivitie s  w e re
9 5.9 %  for DPL and 74.3%  for CT, s pe cificitie s  w e re
9 9 %  for DPL and 9 9 .5%  for CT w ith  accuracie s  of
9 8.2%  and 9 2.6%  re s pe ctive ly.16 Pie tz m an at al found

injury in one  patie nt and de laye d rupture  of th e  s ple e n
as  ne gative  in tw o patie nts . Solid vis ce ral injury w as
corre ctly diagnos e d pros pe ctive ly in 58 of 60 patie nts
us ing MDCT (s e ns itivity 9 8.30% ). Solid organ injury
w as  corre ctly e xclude d pros pe ctive ly in 14 of 15
patie nts  (s pe cificity 87.50% ). Th e  ove rall accuracy
w as  9 6% . Th e  pos itive  and ne gative  value s  w e re
9 6.60%  and 9 3.30%  re s pe ctive ly. Th e  s e ns itivity,
s pe cificity accuracy, ne gative  and pos itive  pre dictive
value s  of h e patic injury is  100% , 9 8% , 9 8.60% , 100%
and 9 6%  re s pe ctive ly. Pancre atic injurie s  s h ow e d
s e ns itivity, s pe cificity, accuracy, ne gative  and pos itive
pre dictive  value  of 100%  re s pe ctive ly. Th e  s e ns itivity,
s pe cificity, accuracy, PPV and NPV in s ple nic injurie s
are  9 7.40% , 9 7.20% , 9 7.30% , 9 7.40%  and 9 7.20
re s pe ctive ly.

Figure A,B,C: lace ration of righ t lobe  of live r, re nal lace ration
w ith  s ubcaps ular h e m atom a, lace ration of h e ad of pancre as  w ith

s ubcaps ular h e m atom a

C

B
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Conclusion

CT h as  prove d to be  an e xtre m e ly us e ful tool in
e valuating a w ide  varie ty of abdom inal traum atic Inju-
rie s . Th is  s tudy s h ow s  th at CT h as  m ajor advantage s
ove r plain radiograph y, radionuclide  and is  capable
of rapidly s urve ying th e  e ntire  abdom e n and re tro
pe ritone um  for pos s ible  as s ociate d injurie s . Th is  s tudy
als o prove s  th at CT is  a vital im aging tool for e arly
de cis ion m ak ing and can als o be  us e d for follow  up
in patie nts  w h o are  be ing m anage d cons e rvative ly.
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