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Introduction

Com pute d Tom ograph y (CT) is  th e  principal im aging
te ch niq ue  pe rform e d in patie nts  w h o h ave  s us taine d
blunt abdom inal traum a. CT can provide  th e  e vide nce
of h ypovole m ia or h ypote ns ion w h ich  m ay ale rt th e
clinicians  th e  s tatus  of im pe nding cardiovas cular
collaps e . Th e  collaps e d or flatte ne d infe rior ve na cava
and abnorm al incre as e d e nh ance m e nt of abdom inal
organs  are  as s ociate d w ith  s e ve re  h ypovole m ia,
h ae m ope ritone um  and poor prognos is .

Cas e  Re port

A tw e nty ye ar old m an involve d in m otor ve h icle  accide nt
w as  tre ate d in th e  Accide nt &  Em e rge ncy (A& E)
de partm e nt. H e  w as  h aving low e r abdom e n and righ t
h ypoch ondrium  pain. Th e  blood pre s s ure  w as
80/65m m H g and puls e  rate  w as  9 5/m in. H e  w as  ale rt
and cons cious  w ith  Glas gow  Com a Scale  (GCS) of
15. Th e  abdom e n w as  dis te nde d w ith  ge ne raliz e d
guarding. Im m e diate  full blood count (FBC) s h ow e d
h ae m oglobin le ve l of 11.7g/dl. H e  w as  trans fus e d w ith
tw o pints  of norm al s aline  and a pint of H artm ann
s olution. Th e  blood pre s s ure  im prove d to 102/82m m H g
and puls e  rate  to 9 0/m in.
H e  h ad e m e rge ncy contras t e nh ance d CT of th e
ab dom e n. Th e  CT s can s h ow e d e xte ns ive
h ae m ope ritone um  w ith  live r lace rations  in s e gm e nt
5,6,7,8 and e xte nding to th e  caudate  lobe . Th e re  w as
m as s ive  e xtravas ation of contras t into th e  h ae m atom a
and into th e  pe ritone al cavity. Th e  infe rior ve na cava
(IVC) w as  s m all; m e as uring 3m m  to 4m m  in five
cons e cutive  s lice s  (Fig. 1, 2).

Figure  1: Axial CT s can im age s  s h ow  live r lace rations  w ith
e xte ns ive  h ae m atom a and h ae m ope ritone um . Th e  IVC (long arrow )
is  s e ve re ly collaps e d. H igh  atte nuation of contras t m ate rial (s h ort

arrow s ) in th e  h ae m atom a and pe riph e ry to s e gm e nt 7.

Figure  2: Coronal re cons truction im age s  s h ow  th e  collaps e d IVC
(long arrow ) and e xtravas ation of contras t m ate rial (s h ort arrow )

due  to active  h ae m orrh age .
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Th e  re nal ve ins  w e re  collaps e d. Th e  pare nch ym a of
both  k idne ys  and adre nal glands  w e re  m ark e dly
e nh ance d. Th e  w all of th e  s m all bow e l w as  th ick e ne d
w ith  inte ns e  e nh ance m e nt (Fig. 3).

H e  h ad e m e rge ncy laparotom y and intraope rative ly
note d gros s  h ae m ope ritone um  w ith  e s tim ate d blood
los s  of 6 litre s . Th e re  w e re  e xte ns ive  live r lace rations

Figure  3: Sagittal re cons truction im age s  s h ow  th e  collaps e d IVC
(arrow ).

involving s e gm e nt 6,7,8 and e xte nding to th e  porta
h e patis . Th e re  w e re  ve s s e ls  w h ich  ble e d active ly and
h e  h ad live r and abdom inal pack ing. Pos t ope rative ly
th e  patie nt w as  tre ate d in th e  Inte ns ive  Care  Unit (ICU).
H ow e ve r h e  w as  s uccum be d to de ath  tw e lve  h ours
afte r s urge ry due  to s e ve re  h ypovole m ia.

Figure  4: Axial CT s can im age s  s h ow  inte ns e  e nh ance m e nt of
both  k idne ys  and s m all bow e l. Th e  le ft re nal ve in is  collaps e d

(arrow ).

Dis cus s ion

CT h as  contribute d s ignificantly in th e  diagnos is  and
m anage m e nt of patie nt w ith  live r injury. It can accurate ly

de line ate  th e  path ologic anatom y, de te rm ine  th e
s e ve rity of injurie s  and q uantify th e  de gre e  of

h ae m ope ritone um .1 A s litlik e  or collaps e d IVC w as  an
im portant CT indicator of intravas cular volum e  de ple tion

and a s ign of h ypovole m ia from  m ajor h ae m orrh age .2

It m igh t pre ce de  th e  clinical de te ction of h ypovole m ia
or s h ock .3 A collaps e d IVC in patie nts  w ith out traum a

us ually did not s ignify h ypovole m ia or h ypote ns ion.4,5

A flat IVC m us t be  de te cte d at m ultiple  le ve ls  for it to

be  cons ide re d a s ign of h ypovole m ia. Th e  IVC w as
collaps e d if it appe are d flatte ne d, typically on m ultiple

or at le as t th re e  contiguous  im age s  to diffe re ntiate
dim inis h e d ve nous  re turn from  trans ie nt s iz e  fluctuation
th at occur during re s piration and ch ange s  in

intraabdom inal pre s s ure .2,3,4,5 Th e  IVC w as  de fine d
to be  flat w h e n it m e as ure s  9 m m  or le s s  in th e

ante ropos te rior (AP) diam e te r at th e  le ve l of th e  re nal
ve ins .6 In anoth e r lite rature , th e  IVC w as  cons ide re d

flat if its  AP w idth  be low  th e  re nal ve ins  w as  le s s  th an
one -forth  of its  late ral w idth .1 W ith  th e  advantage  of
m ultis lice  CT, th e  collaps e d IVC is  be tte r s e e n on

s agittal and coronal im age s .
Th e  as s ociation of a flatte ne d IVC w ith  h ypovole m ia

on abdom inal CT w as  initially note d in th e  late  19 80s
in adult and pae diatric patie nts  w ith  blunt abdom inal

traum a.5,7,8 Th e re  w e re  oth e r CT m anife s tations  of
h ypovole m ia w h ich  cons titute  th e  “h ypope rfus ion

com ple x” follow ing blunt abdom inal traum a. Th e  s igns
obs e rve d w e re  de cre as e d calibre  of th e  aorta, m ark e d
diffus e  bow e l dis te ns ion, m ode rate  to e xte ns ive

h ae m ope ritone um  and abnorm ally inte ns e  e nh ance -
m e nt of th e  s m all bow e l w all, k idne ys , pancre as  and

adre nals .5,6,9
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