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Introduction

Blunt abdom inal traum a is  a le ading caus e  of m orbidity
and m ortality am ong all age  groups  w orldw ide . It is
particularly th e  m os t com m on caus e  of m ortality in
young patie nts . Traum a is  one  of th e  m os t ch alle nging
conditions  in e m e rge ncy de partm e nt th at ph ys icians
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BACKGROUND: Blunt abdom inal injurie s  are  ve ry com m on and us ually re s ult from  m otor ve h icle  collis ions ,
re cre ational accide nts  or falls . Th e  appropriate  ne xt s te p inve s tigation plays  a ve ry vital role  in m anage m e nt of
s uch  patie nts  w h o oth e rw is e  face  incre as e  m orbidity or e ve n m ortality. MDCT s cans  are  curre ntly th e  gold
s tandard for e valuation of pos ttraum atic patie nts  for e valuation of abdom inal injurie s . OBJECTIVES: To e valuate
patte rns  of various  injurie s  in blunt abdom inal traum a patie nts  pre s e nte d to a te rtiary care  h os pital bas e d on
CT s can. MATERIALS AND METH ODS: A re tros pe ctive  s tudy w as  pe rform e d on data colle cte d from  re cords
of Liaq uat National H os pital Radiology de partm e nt of abdom inal traum a patie nts  from  1s t July 2015 to 31s t

De ce m be r 2016. Patie nts  w h o w e re  h e m odynam ically s table , w ith  h igh  clinical s us picion of intra-abdom inal injury
and th os e  w ith  pos itive  ultras ound fas t afte r blunt abdom inal injury s e condary to RTA or fall w e re  include d.
RESULTS: A total of 127 s table  patie nts  w e re  include d in th is  s tudy. Th e  Me an age  of pre s e ntation w as  28.8
ye ars . Th e  m os t com m on CT finding w as  H e m ope ritone um , w h ich  w as  s e e n in 74 patie nts  (58% ), 56 patie nts
(44.1% ) s uffe re d fracture s  of s pine  and pe lvis . Ple ural e ffus ion, h e patic and pulm onary injurie s  w e re  als o
s ignificantly com m on w ith  incide nce  of 34.6% , 24.4%  and 22.8%  re s pe ctive ly. Th e  incide nce  of as cite s  w as  found
to be  20.5%  w h e re as  s ple nic injurie s  cons titute d 19 .17% . Pne um oth orax w as  s e e n in 15 patie nts  (11.8% ).
Inte re s tingly, Adre nal, Re nal, M e s e nte ric, Bow e l, Pancre atic and Urinary bladde r w e re  injure d in fe w e r patie nts
w ith  incide nce  of 9 .4% , 7.9 % , 3.9 , 3.1% , 0.8%  and 0.8 %  re s pe ctive ly. Only 12 patie nts  (9 .4% ) w e re  found to
be  norm al. CONCLUSIONS: Patie nts  w h o s uffe re d blunt abdom inal traum a s h ould be  inve s tigate d w ith  M DCT
to rule  out vis ce ral and bony injurie s , w h ich  h as  s ignificant im pact on th e  m anage m e nt and m orbidity and
incre as e s  th e  patie nt s urvival.
Ke y w ords : Blunt abdom inal traum a, CT s can, Intra abdom inal injurie s .
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e ncounte r be caus e  of varie d pre s e ntations .1 Blunt
abdom inal traum a us ually re s ults  from  m otor ve h icle
collis ions , re cre ational accide nts  or falls . M e n te nd
to be  affe cte d m ore  th an w om e n.1,2 Th e  m anage m e nt
of blunt abdom inal traum a h as  ch ange d cons ide rably.3
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bow e l w all th ick e ning, fre e  pe ritone al fluid, m e s e nte ric
infiltration or h e m atom a.20

Th e  aim  of th is  s tudy w as  to re cord th e  incide nce
and patte rns  of various  injurie s  s e condary to blunt
abdom inal traum a th at pre s e nte d to a te rtiary care
h os pital ove r a pe riod of 18 m onth s .

Mate rial and M e th ods

A re tros pe ctive  s tudy w as  pe rform e d on data colle cte d
from  com pute riz e d re cords  and CT s can im age s  of
abdom inal traum a patie nts . Th e  Data w as  colle cte d
from  1s t July 2015 to 31s t De ce m be r 2016. Th e  s tudy
ce nte r w as  th e  De partm e nt of Radiology, Liaq uat
National H os pital, Karach i, Pak is tan. During th e  s tudy
pe riod total 127 patie nts  w e re  e nrolle d into th e  s tudy
w ith  h is tory of blunt abdom inal traum a s e condary to
RTA or fall. Th e y w e re  re fe rre d from  e m e rge ncy
de partm e nt w ith  a de taile d traum a re q ue s t afte r
s tabiliz ation of th e ir ge ne ral condition. Inclus ion crite ria
w as  all h e m odynam ically s table  patie nts  pre s e nte d
w ith  h is tory of blunt abdom inal traum a and w h o w e re
s ubje cte d to portable  plain X-rays  and portable
ultras ound FAST be fore  re q ue s ting CT s can. All th e s e
patie nts  w e re  e valuate d w ith  Multi de te ctor Com pute d
Tom ograph y (MDCT) us ing non-ionic intrave nous
contras t and dilute d w ate r-s oluble  oral contras t. All
e xam inations  w e re  pe rform e d on s tandard CT pro-
tocols  and re porting w as  done  on PACS w ork s tation
by e xpe rie nce d radiologis ts . Exclus ion crite ria w e re
h e m odynam ically uns table  patie nts , and th os e  patie nts
w h o pre s e nte d w ith  s tab w ounds  and fire arm  injurie s .

CT s can is  curre ntly a w ide ly available  im aging
te ch niq ue  in clinical practice .4 CT radially de te cts
dire ct and indire ct fe ature s  of bow e l and / or m e s e n-
te ric injury an im portant advance  be caus e  unre cog-
niz e d bow e l or m e s e nte ric injurie s  m ay re s ult in h igh
m orbidity and m ortality.5 Th e  ability of CT to pe rform
and produce  fas t proce s s ing im age s  s uch  as  MPR
(m ultiplannar re form atte d im age s ) is  im portant for
accurate  inte rpre tation of abnorm alitie s .6

At traum a, th re e  k inds  of blunt force  can im pact on
abdom e n to re s ult in vis ce ra injurie s . Th e  th re e  m e ch a-
nis m  force s  are  de ce le ration, e xte rnal com pre s s ion
and crus h ing. Th e s e  force s  im pact on s olid or h ollow
organs  and can caus e  lace ration of s olid organs , te ar
at vas cular pe dicle s  and m e s e nte ric attach m e nts ,
and burs t of h ollow  vis ce ra. All th e s e  injurie s  m ay
le ad to ble e ding. If th e  ble e ding re s tricts  intra-organ
or a s pace , it m ay m anife s t a h e m atom a. In m os t
s ituations , non-clotte d blood ofte n flow s  into pe ritone al
cavity, h e m orrh agic pe ritone al fluid can be  s e e n.
Initially, th e  h e m orrh age  te nds  to accum ulate  in gravity
de pe nde d re ce s s e s . If th e  ble e ding pe rs is ts , blood
w ill fill th e  pe ritone al cavity com ple te ly. Th e re fore ,
h e m ope ritone um  is  th e  m os t com m on CT finding of
vis ce ra injurie s  in patie nts  w ith  blunt abdom inal
traum a.18

Th e  crus h ing or s h e aring force  at blunt abdom inal
traum a due  to k nock ing into abdom inal w alls  or rapid
de ce le ration can bre ak  th e  s olid organs . Sple e n is
th e  m os t com m only involve d organ at blunt abdom inal
traum a, follow e d by live r, k idne y and pancre as . Lace -
rations  ofte n appe ar as  line ar or focal low  atte nuation
acros s  th e  pare nch ym a. Th e  involve m e nt of large
ve s s e ls  can re s ult in obvious  ble e ding. If th e  lace ration
is  focaliz e d w ith in th e  caps ular, h e m atom a w ith in th e
organ or s ub caps ular m ay be  s e e n.19

H ollow  vis ce ra and m e s e nte ric injurie s  are  rare , occur
only in approxim ate ly 5%  of patie nts  w ith  s e ve re  blunt
abdom inal traum a. Th e  le ak  of bow e l conte nt m ay
re s ult in pe ritonitis  and s e ps is . De lay diagnos is  ofte n
re s ults  in s ubs tantial ne gative  cons e q ue nce s , s uch
as  prolonge d h os pital s tays , incre as e d m orbidity and
m ortality. Surgical m anage m e nts  are  ofte n re q uire d
to control th e  dam age . Th e re fore , diagnos tic radio-
logis ts  s h ould be ar in m ind to look  for s ubtle  CT s igns
of bow e l and m e s e nte ric injurie s  in e ve ry patie nt w ith
blunt abdom inal traum a. Th e s e  s igns  include  bow e l
w all trans action dis continuity, e xtralum inal air, focal

Re s ults

A total of 127 h e m odynam ically s table  patie nts
pre s e nte d to Liaq uat National H os pital, De partm e nt
of Radiology w ith  th e  h is tory of blunt abdom inal
traum a ove r a pe riod of 18 m onth s .

STATISTICAL ANALYSIS:
SPSS ve rs ion 21 w as  us e d for data com pilation and
analys is . Fre q u e ncie s  and pe rce ntage s  w e re
com pute d for q ualitative  variable s  lik e  ge nde r, age
group, m ode  of injury, h e m ope ritone um , live r, s ple e n,
pancre as , k idne ys , as cite s , adre nal, m e s e nte ric
injurie s , bow e l injurie s , fracture s , urinary bladde r,
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w as  s e e n in 15 patie nts  (11.8% ). Inte re s tingly, Adre nal,
Re nal, Me s e nte ric, Bow e l, Pancre atic and Urinary
bladde r w e re  injure d in fe w e r patie nts  w ith  incide nce
of 9 .4% , 7.9 % , 3.9 , 3.1% , 0.8%  and 0.8 %  re s pe ctive ly.
(Tab. 2) (Fig.2, 3 and 4).

lung contus ions , ple ural e ffus ion and pne um oth orax
(Tab. 3). Quantitative  variable  w as  pre s e nte d as  ±
SD lik e  age . Pie  ch arts  and bar graph s  w e re  plotte d
for cate gorical data. Effe ct m odifie r lik e  age  and
ge nde r w ill be  controlle d th rough  s tratification. Me an
age  of pre s e ntation w as  28.8 ye ars  w ith  60.6%
patie nts  unde r 28 ye ars  and 39 .4%  patie nts  w e re
above  28 ye ars  (Tab. 1). Th e  s am ple  cons is te d of
106 m ale s  (83.5% ) and 21 fe m ale s  (16.5% ) (Fig. 1a).
Out of th e s e  127 patie nts , 9 9  patie nts  (78% ) pre s e nte d
w ith  road traffic accide nt w h ile  28 patie nts  (22% )
pre s e nte d w ith  h is tory of fall (Fig. 1b).

Age

Gender

    Male

    Female

Table  1: De m ograph ics

Mean ± SD

28.83 ± 14.76

28.81 ± 14.01

28.95  ± 18.52

Figure  1a

Figure  1b

Hemoperitoneum

Fracture

Pleural Effusion

Hepatic injury

Lung Contusion

Ascites

Splenic injury

Pneumothorax

Adernal hematoma

Renal injury

Mesenteric Injury

Bowel injury

Pancreatic injury

Urinary Bladder injury

Table  2: Patte rn of injurie s

N (%)

74 (58.3)

56 (44.1)

44 (34.6)

31 (24.4)

29 (22.8)

26 (20.5)

25 (19.7)

15 (11.8)

12 (9.4)

10 (7.9)

5 (3.9)

4 (3.1)

1 (0.8)

 1 (0.8)

Pattern

Figure  2: Patte rn of injurie s  in patie nts  of blunt abdom inal traum a.

In both  th e  groups , H e m ope ritone um  w as  found to
be  th e  m os t fre q ue nt patte rn of injury w ith  incide nce
of 58.3%  follow e d by fracture s  of s pine  and pe lvis  in
44.1% . Ple ural e ffus ion, H e patic and Pulm onary
injurie s  w e re  als o s ignificantly com m on w ith  incide nce
of 34.6% , 24.4%  and 22.8%  re s pe ctive ly. Th e  inci-
de nce  of As cite s  w as  found to be  20.5%  w h e re as
s ple nic injurie s  cons titute d 19 .17% . Pne um oth orax

Figure  3: 3D re cons tructe d Pe lvis  s h ow ing fracture s  involving
bilate ral ace tabula, le ft iliac blade  along le ft s acroiliac joint, dias tas is
of le ft s acroiliac joint and pubic s ym ph ys is  and pos te rio-s upe rior

dis location of righ t fe m oral h e ad.
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W e  als o s e parate ly analyz e  th e  incide nce  of various

injurie s  in both  road traffic accide nt and fall groups .

H e m ope ritone um , fracture s  and ple ural e ffus ions  are

th e  th re e  m os t com m on injurie s  in both  th e  groups .

In th e  patie nts  w ith  road traffic accide nts , th e  incide nce

of H e m ope ritone um  w as  21%  follow e d by fracture s

of s pine  and pe lvis  in 16% . Ple ural e ffus ion, H e patic

and Pulm onary injurie s  w e re  als o s ignificantly com m on

w ith  incide nce  of 14% , 10%  and 9 %  re s pe ctive ly. Th e

incide nce  of s ple nic injurie s  w as  found to be  8%

w h e re as  As cite s  cons titute d 7% . Pne um oth orax w as

s e e n in 15 patie nts  (5% ). Inte re s tingly, Adre nal, Re nal,

Me s e nte ric, Bow e l, Pancre atic and Urinary bladde r

w e re  injure d in fe w e r patie nts  w ith  incide nce  of 4% ,

2% , 1% , 1% , 0.8%  and 0.8 %  re s pe ctive ly (Tab. 5)

(Fig. 6a,6b).

In patie nts  w ith  h is tory of fall, th e  incide nce  of

H e m ope ritone um  w as  26%  follow e d by fracture s  of

s pine  and pe lvis  in 15% . Ple ural e ffus ion and As cite s

w e re  9 % . Pulm onary injurie s  w e re  s e e n 7%  w h ile

H e patic, Re nal and Sple nic injurie s  w e re  found to be

5% . Adre nal and M e s e nte ric injurie s  w e re  3%  w h ile

Pne um oth orax and Bow e l injurie s  h ad incide nce  of

2%  only. Inte rs tingly, no patie nt w as  s uffe re d from

Pancre atic or Urinary bladde r injurie s  in th is  group

(Tab. 4) (Fig. 5a, 5b).

Only 12 patie nts  (9 .4% ) w e re  found to be  norm al on

CT s can th at s h ow e d ultras ound pos itive  for traum a

(Fals e  pos itive ).

Figure  4: CT abdom e n axial cut s h ow ing h e patic lace ration and
righ t adre nal h e m atom a.

Table  3: Fre q ue ncy dis tribution of injurie s

Frequency Distribution

n (%)Characteristics

Age Group

  28

  > 28

Gender

Male

Female

Mode of injury

FALL

RTA

Hemoperitoneum

Yes

No

Liver

Yes

No

Spleen

Yes

No

Pancreas

Yes

No

Kidneys

Yes

No

Ascites

Yes

No

Adernal

Yes

No

Mes.Inj

Yes

No

Bowel injury

Yes

No

Fractures

Yes

No

Normal

Yes

No

Urinary bladder

Yes

No

Lung contusions

Yes

No

Pleural effusion

Yes

No

Pneumothorax

Yes

No

77 (60.6)

50 (39.4)

106 (83.5)

21 (16.5)

28 (22)

99 (78)

74 (58.3)

53 (41.7)

31 (24.4)

96 (75.6)

25 (19.7)

102 (80.3)

1 (0.8)

126 (99.2)

10 (7.9)

117 (92.1)

26 (20.5)

101 (79.5)

12 (9.4)

115 (90.6)

5 (3.9)

122 (96.1)

4 (3.1)

123 (96.9)

56 (44.1)

71 (55.9)

12 (9.4)

115 (90.6)

1 (0.8)

126 (99.2)

29 (22.8)

98 (77.2)

44 (34.6)

83 (65.4)

15 (11.8)

112 (88.2)
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Hemoperitoneum
Liver
Spleen
Pancreas
Kidneys
Ascites
Adernal
Mesenteric injuries
Bowel injury
Fractures
Normal
Urinary bladder
Lung contusions
Pleural effusion
Pneumothorax

Table  4: Num be r of injurie s  in fall group

RTA GroupInjuries

15
3
3
0
3
5
2
2
1
9
5
0
4
5
1

Hemoperitoneum
Liver
Spleen
Pancreas
Kidneys
Ascites
Adernal
Mesenteric inuries
Bowel injury
Fractures
Normal
Urinary bladder
Lung contusions
Pleural effusion
Pneumothoarx

Table  5: Num be r of injurie s  in RTA group

RTA GroupInjuries

59
28
22
1
7

21
10
3
3

47
7
1

25
39
14

Figure  5a: Patte rn of injurie s  in patie nts  of fall group.

Figure  5b: Patte rn of injurie s  in patie nts  of fall group.

Figure  6a: Patte rn of injurie s  in patie nts  of RTA group.

Figure  6b: Patte rn of injurie s  in patie nts  of RTA

Dis cus s ion

Blunt abdom inal traum a is  ve ry com m on and can
occur due  to various  caus e s  s om e  of w h ich  include s
Road Traffic accide nts , fall, Stabbing, Sports  re late d
injurie s  e tc. Th e  m os t com m on caus e  h ow e ve r is
RTA; w h ich  is  in line  w ith  th e  re s ults  of our s tudy
w h ich  s h ow e d 78%  (9 9  patie nts ) w h o pre s e nte d w ith
blunt abdom inal injury due  to Road traffic accide nt
w h ile  22%  patie nts  h ad h is tory of fall.
Injurie s  to th e  s tom ach , duode num , s m all inte s tine ,
and colon are  com m on in pe ne trating traum a and
re lative ly rare  in blunt traum a. Violation of th e  pe rito-
ne um  occurs  in be tw e e n 20%  and 80%  of patie nts
w ith  pe ne trating traum a, de pe nding on th e  type  of
w e apon us e d. Conve rs e ly, h ollow  vis cus  injurie s  are
found in approxim ate ly 1%  or le s s  of blunt traum a
adm is s ions . Th e  m os t com m on s ite  of injury in both
blunt and pe ne trating traum a is  th e  s m all inte s tine .15

Ultras ound and Plain X-ray abdom e n are  th e  firs t line
of inve s tigation in patie nts  w ith  blunt abdom inal injury
particularly to rule  out any fre e  fluid or pne um ope ri-
tone um , e m ph ys e m a, fracture s  of ch e s t w all and
pe lvis . H ow e ve r, curre ntly m ulti de te ctor com pute d
tom ograph y (MDCT) s canning w ith  intrave nous  con-
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tras t is  th e  gold s tandard diagnos tic m odality in
th e rm odynam ically s table  patie nts .3 W ith  MDCT th e
s canning tim e  h as  progre s s ive ly de cre as e d w h ile
im age  re s olution h as  incre as e d. H igh  q uality im age
data can als o be  furth e r proce s s e d into m ultiplannar
re form atte d (MPR) im age s  or m axim um  inte ns ity
proje ction (MIP) im age s  and th re e  - dim e ns ional volu-
m e tric (3D) im age s , w h ich  ofte n aid in th e  diagnos is
of com ple x injurie s  in traum a patie nts .7 Furth e rm ore ,
MDCT s can h as  advantage  ove r ultras ound as  it is
le s s  ope rator de pe nde nt and is  not lim ite d by th e
abdom inal w all, s ubcutane ous  e m ph ys e m a, obe s ity
and inte s tinal obs truction.8

Bow e l injurie s  re m ain a diagnos tic ch alle nge  for radio-
logis ts . Contras t e nh ance d CT m ay s h ow  abnorm al
bow e l w all e nh ance m e nt, but its  s e ns itivity is  only 10
- 15% .16 Oral contras t m ate rials  adm inis tration can
de m ons trate  le ak  of oral contras t m ate rials  w ith  a
s pe cificity of 100% , but its  s e ns itivity is  only 8-10% .1

Routine  adm inis tration of oral contras t m ate rials  in
patie nts  w ith  blunt abdom inal traum a re m ains  contro-
ve rs ial. A m e ta-analys is  s h ow s  th at th e re  w as  no
diffe re nce  in de te cting bow e l injurie s  w ith  or w ith out
oral adm inis tration of contras t m ate rials .17 W h e n
m ultiple  s olid-organ injurie s  w e re  found, th e  incide nce
of bow e l injury incre as e s  s ubs tantially.
According to Pirandini e t al in 2010 MIP follow  th e
com ple te  cours e  of th e  s tructure  e ve n if th e y are  tor-
tuous .7 Daly e t al in 2008 re porte d th at MDCT plays
an im portant role  in accurate  radiologic ch aracte riz a-
tion of injury and can h e lp in s e le cting patie nts  w h o
ne e d urge nt s urgical inte rve ntion, as  oppos e d to th os e
in w h om  non-ope rative  m anage m e nt is  pos s ible .9

It w as  obs e rve d in our s tudy th at no age  group w as
e xe m pte d from  traum atic injury of abdom e n. H ow e ve r,
it w as  m ore  com m on in 2nd and 3rd de cade  of life .
Th is  indicate s  th at young adults  w e re  m ore  prone  to
abdom inal traum a probably be caus e  of m ore  e xpos ure
to day to day h az ards . It w as  als o e vide nt th at m ale s
w e re  m ore  com m only e xpos e d to blunt abdom inal
traum a (83.5% ) as  com pare d to fe m ale s  (16.5% ).
Th e s e  re s ults  w e re  clos e  to th e  s tudie s  conducte d by
Ah m e d10 in Lah ore  and in France  by Kunin e t al.11

In our s tudy live r w as  m os t fre q ue ntly injure d s olid
vis ce ra s e e n in 31 patie nts  (24.4% ). Th e s e  re s ults
w e re  clos e  to live r injurie s  re porte d by H us s ain e t al
(22.7% )12and in s tudy conducte d by H oyt, w h ich
re porte d live r injury in 15%  of cas e s .13

According to Aw e  e t al in 2013, in th e ir s tudy abdom i-
nal injury pre dom inantly affe cts  young m ale  patie nts
re ach ing th e  pe ak  in tw e nty to fifty age  groups  and
th e  incide nce  of m ale  patie nts  w as  86.9 %  to fe m ale
patie nts  w as  13.1%  but th e y h ave  not cate goriz e
bony and ch e s t re late d injurie s .14

Conclus ion

No abdom inal organ or bone  is  s afe  from  injury in
blunt abdom inal traum a. H e m ope ritone um  w as  th e
com m one s t injury follow e d by fracture s  and live r
injurie s . In our s tudy, live r is  th e  m os t com m only
injure d s olid organ follow e d by s ple e n, k idne ys , bow e l
and oth e r organs . CT is  an e xce lle nt im aging m odality
to e valuate  blunt abdom inal traum a, be ing re liable ,
s afe  and non invas ive  w h ich  can guide  th e  m anage -
m e nt of pos t-traum atic cas e s  and in follow  up of
cas e s . CT s can als o de cre as e s  th e  unne ce s s ary s ur-
gical e xploration re ducing pos t-ope rative  m orbidity
and incre as e s  th e  patie nt s urvival. O ral contras t
m ate rials  are  als o adm inis trate d to confirm  q ue s tion-
able  findings  of bow e l injurie s . Re ce ntly, FAST (Focu-
s e d As s e s s m e nt w ith  Sonograph y for Traum a) h as
be e n introduce d, w h ich  m ay alte rnate  th e  w ork  flow
of blunt abdom inal traum a. Pe rh aps , afte r FAST
s cre e ning, m os t patie nts  w ith  blunt abdom inal traum a
do not ne e d to unde rgo CT e xam ination, w h ile  contras t
e nh ance d-CT w ith  tailore d protocol m ay be  indicate d
in a s m all portion of patie nts  for s pe cial purpos e .
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