
DIAGNOSTIC ACCURACY OF MULTI-DETECTOR CT SCAN IN
DETECTION OF ‘POINT OF TRANSITION’ IN SMALL BOWEL
OBSTRUCTION

108PJR April - June 2019; 29(2)PAK ISTAN JOURNAL  OF RADIOLOGY

Correspondence : Dr. Sum e ra Tabas s um
De partm e nt of Radiology,
Jinnah  Pos t Graduate  M e dical Ce ntre  (JPMC),
Karach i, Pak is tan.
Em ail: s um e rt57f@ yah oo.com

ORIGINAL ARTICLE

Subm itte d 3 June  2019 , Acce pte d 12 June  2019

Introduction

Inte s tinal obs truction accounts  for 20%  of all s urgical
e m e rge ncie s .1 Th e re  can be  various  caus e s  accoun-
ting for th is  clinical m oie ty. In around 75%  of cas e s
of acute  bow e l obs truction,  s m all bow e l is  th e  m os t
com m only involve d. It pre s e nts  w ith  abdom inal pain
w h ich  is  ge ne raliz e d, e m e s is  and abs olute  cons tipation
de pe nding on th e  le ve l of obs truction.2-4

Th e  firs t inve s tigation am ong patie nts  w ith  inte s tinal
obs truction is  a plain radiograph . H ow e ve r in s om e
cas e s  th e  diagnos is  is  difficult to m ak e  on th e  bas is
of clinical e xam ination and plain abdom inal radiograph .
Th e  s e ns itivity of plain radiograph  is  40% -80% . In
cas e s  w ith  difficulty in m ak ing diagnos is  of inte s tinal
obs truction on th e  bas is  of plain radiograph  com pute d
tom ograph y (CT) s can is  us e d to de te rm ine  th e  caus e
and le ve l of obs truction.5,6
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For m anage m e nt of patie nts  w ith  inte s tinal obs truction,
th e  as s e s s m e nt of trans ition point is  im portant w h ich
is  a z one  of tis s ue  be tw e e n proxim ally dilate d and
dis tally collaps e d tis s ue . For be tte r vis ualiz ation of
th e  trans ition point ne w  diagnos tic te ch niq ue s  h ave
be e n introduce d. One  of th e s e  include  m ultide te ctor
CT s can. Th is  m odality allow s  th e  form ation of th in
s e ction of th e  inte s tine  w h ich  allow s  be tte r vis ualiz ation.7

Th e  s e ns itivity and s pe cificity of MDCT te s t is  s aid
to be   87%  and  9 0%  re s pe ctive ly.8

W ith  advance m e nt in th e  fie ld of s urge ry, im aging is
th e  prim ary focus  in th e  m anage m e nt of patie nts  w ith
s m all bow e l obs truction. Th e  re s ults  of m ulti-de te ctor
CT s can can m odify th e  s urgical outcom e  of th e s e
patie nts . Th e  m ulti-de te ctor CT s can doe s n’t re q uire
th e  us e  of contras t age nts . Th e  fluid re taine d w ith in



th e  inte s tine  s e rve s  as  natural ne gative  contras t
age nt. It can be  us e d to analyz e  th e  s e ve rity of
obs truction, th e  caus e  of obs truction and th e  analys is
of th e  trans ition point of th e  obs truction.9 -11

Adh e s ions  is  one  of th e  m os t com m on caus e s  of
s m all bow e l obs truction. Th e s e  cannot be  vis ualiz e d
us ing CT s can and h e nce  m ulti-de te ctor CT s can
com e s  into play. It furth e r h e lps  in ide ntifying as s o-
ciate d com plications  of s m all bow e l obs truction  s uch
as  s m all bow e l ne cros is , is ch e m ic ch ange s  or
inte s tinal pe rforation.12
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Multi-de te ctor CT s can w as  pe rform e d and re s ults
w e re  inte rpre te d by 2 radiologis ts  h aving m ore  th an
five  ye ars  of pos t-fe llow s h ip e xpe rie nce .
SPSS v.20 w as  us e d for s tatis tical analys is . Th e  age
of patie nt w as  pre s e nte d by m e an ± S.D. Fre q ue ncy
and pe rce ntage  w e re  calculate d for ge nde r and point
of trans ition.
Diagnos tic value  of MDCT s can w as  de m ons trate d.
Surgical findings  w e re  tak e n as  gold s tandard. Stra-
tification w as  done  w ith  re gard to age  and ge nde r to
s e e  th e  e ffe ct of th e s e  on th e  outcom e . Pos t-s tratifi-
cation ch i-s q uare  te s t w as  applie d. P-value  0.05
w as  tak e n as  s ignificant.

OPERATIONAL DEFINITIONS:

Point of transition: Pre s e nce  of air/fluid fille d, dilate d
s m all bow e l loops  w ith  diam e te r m ore  th an 2.5 cm s
w as  de fine d as  point of trans ition.

True positive: Point of trans ition corre ctly de picte d
by MDCT im aging als o is  in agre e m e nt w ith  th e
findings  at final s urge ry.

True negative: W h e n no point of trans ition w as  found
on s urge ry or MDCT Scan

False positive: Point of trans ition w rongly de te cte d
on MDCT im aging w h ich  is  not found at s urge ry.

False negative: Point of trans ition not de te cte d on
MDCT im aging w h ich  is  found at s urge ry.

Sensitivity: True  pos itive / (True  pos itive  +  Fals e
ne gative ) X 100

Specificity: Fals e  pos itive / (True  ne gative  +  Fals e
pos itive ) X 100

Negative predictive value: True  ne gative / (True
ne gative  +  Fals e  ne gative ) X 100

Positivie predictive value: True  pos itive / (True
pos itive  +  Fals e  pos itive ) X 100

Material and Methods

Th e  obje ctive  of th e  s tudy is  to de te rm ine  th e  diag-
nos tic accuracy of m ulti-de te ctor CT s can in de te ction
of point of trans ition in s m all bow e l obs truction in
public s e ctor h os pital of Karach i Pak is tan and to
com pare  th e   re s ults  w ith  inte rnational s tudie s  and
contribute  to lite rature  by locally produce d data in  a
public s e ctor h os pital of m e tropolitan city of Pak is tan.
For diagnos tic accuracy of m ulti-de te ctor CT s can in
de te ction of point of trans ition in s m all bow e l obs -
truction s urgical findings  s e e n late r  w e re  tak e n as
a gold s tandard to com pare  th e  MDCT findings .
Th is  is  a cros s -s e ctional s tudy. Th is  s tudy w as  con-
ducte d at th e  de partm e nt of Diagnos tic Radiology
Jinnah  Pos tgraduate  M e dical Ce ntre . Th e  duration
of th is  s tudy w as  s ix m onth s . Non-probability s am pling
te ch niq ue  w as  us e d. Sam ple  s iz e  w as  calculate d
us ing Ope nEpi. W h ile  calculating th e  s am ple  s iz e  w e
h ave  e xpe cte d s e ns itivity of 87% , s pe cificity of 9 0% ,
pre vale nce  75% , de s ire d pre cis ion 10 %  and confide nt
le ve l as  9 5% . On th e  bas is  of e xpe cte d value s  th e
e s tim ate d s am ple  s iz e  is  141 patie nts .
All patie nts  w ith  age  range  be tw e e n 30-65 ye ars
clinically pre s e nting w ith  abdom inal pain, vom iting,
abs olute  cons tipation and late r on w ith  s urgical
e vide nce  of inte s tinal obs truction w e re  include d to
be  part of th e  s tudy. Exclus ion crite ria include d patie nts
w ith  s igns  of inte s tinal obs truction but w h o w e re
m anage d non-s urgically w ith  cons e rvative  te ch niq ue s .
Patie nts  w ith  contra-indication to iodinate d or radiation
age nts  w e re  als o e xclude d from  th e  s tudy. Th is  s tudy
include d 141 patie nts .
Inform e d cons e nt w as  tak e n from  all patie nts . Eth ical
com m itte e  approval w as  tak e n from  ins titutional re vie w
board.

Results

Th e  s tudy include d 141 patie nts . Of th e m  47 w e re
m ale s  and 9 4 w e re  fe m ale s . Me an age  of th e  patie nts



Total

Found

Not Found

Se ns itivity = (89 ÷  100) ×  100 = 89 %
Spe cificity = (37 ÷  41) ×  100 = 9 0.2%
Pos itive  pre dictive  value  = (89 ÷  9 3) ×  100 = 9 5%
Ne gative  pre dictive  value  = (37÷ 48) ×  100 = 77%

MDCT
Finding

p-value
Surgical Finding

Found Not Found Total

100

89

11

41

4

37

141

93

48

0.001

Table 1: Com paris ion of s urgical findings  w ith  MDCT findings

n = 141

Total

Found

Not Found

Se ns itivity = (37÷  39 ) ×  100 = 9 4%
Spe cificity = (12 ÷  15) ×  100 = 80%
Pos itive  pre dictive  value  = (37÷  40) ×  100 = 9 2%
Ne gative  pre dictive  value  = (12÷ 15) ×  100 = 80%

MDCT
Finding

p-value
Surgical Finding

Found Not Found Total

39

37

2

15

3

12

54

40

4

0.001

Table 2: Age  40 ye ars  &  com paris ion of MDCT findings  w ith
s urgical findings

n = 54

Total

Found

Not Found

Se ns itivity = (52÷  61) ×  100 = 85%
Spe cificity = (25 ÷  26) ×  100 = 9 6%
Pos itive  pre dictive  value  = (52÷  53) ×  100 = 9 8%
Ne gative  pre dictive  value  = (25÷ 34) ×  100 = 73%

MDCT
Finding

p-value
Surgical Finding

Found Not Found Total

61

52

9

26

1

25

87

53

34

0.001

Table 3: Age  >40 ye ars  &  com paris ion of MDCT findings  w ith
s urgical findings

n = 87w as  46.89  ± 10.21 ye ars . Mos t of th e  patie nts   pre -
s e nte d w e re  of  age  >40 ye ars . Fe m ale  pre ponde rance
w as  found.
Surgical findings  s h ow e d 100 (70.9 0% ) patie nts  w ith
point of trans ition. MDCT findings  s h ow e d 9 3 (66% )
patie nts  w ith  point of trans ition (Fig. 1). Diagnos tic
Accuracy of MDCT findings  tak ing s urgical findings
as  a gold s tandard s h ow e d s e ns itivity as  89 % ,
s pe cificity 9 0.2% , pos itive  pre dictive  value  9 5%  and
ne gative  pre dictive  value  77% . Ove rall diagnos tic
accuracy w as  found to be  89 %  (p-value <0.005).
(Fig. 1 &  Tab. 1-3).
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Discussion

Patrica e t al found th at s m all bow e l obs truction
accounts  for m ajority of obs tructions .13 Large  bow e l
obs truction accounte d for 25-35%  of obs tructions .
Adh e s ions  w as  th e  m os t com m on caus e  accounting
for s m all bow e l obs truction. Oth e r caus e s  include
s trangulate d h e rnias , volvulus , be nign or m e tas tatic
tum ors , croh n’s  dis e as e  or ulce rative  colitis , galls tone
ile us . Th e  m ain caus e s  for large  bow e l obs truc-
tion w e re  m alignancie s , s igm oid dive rticulitis  and
volvulus .14

W h e n radiological inve s tigations  are  unce rtain
re garding th e  diagnos is  of s m all bow e l obs truction,
m ulti-de te ctor CT s can offe rs  ce rtainity in diagnos is .
 Scrirm a e t al conclude d in h is  s tudy th at findings  on
MDCT s can are  as s ociate d w ith  valuable  s urgical
outcom e s  in patie nts  w ith  s m all bow e l obs truction.15

Sh e ik h  e t al conducts  h is  s tudy analyz ing th e  s pe ci-
ficity and s e ns itivity of m ulti-de te ctor CT s can. H e
conclude s  th at MDCT is  an e xce lle nt m odality to
e valuate  th e  cau s e  and location of inte s tinal
obs truction as  e ith e r intram ural or e xtram ural along
w ith  pre s e nce  or abs e nce  of any com plication s uch
as  inte s tinal pe rforation or is ch e m ic ch ange s . Sh e ik h
e t al re ports  th e  s e ns itivity of MDCT in th e  diagnos is
to be  9 6.3%  w h e re as  th e  s pe cificity w as  100% .16

Th e s e  re s ults  are  s im ilar to re s ults  of our s tudy w h ich
als o de m ons trate s  h igh  s e ns itivity and s pe cificity of
MDCT in diagnos is  of s m all bow e l obs truction w h e n
s urgical findings  w e re  tak e n as  gold s tandard. Our
s tudy s h ow e d s e ns itivity of 89 %  and s pe cificity of
9 0.2% . Th e  ove rall diagnos tic accuracy w as  found to
be  89 % . O ur re s ults  als o de m ons trate d th at th e
s e ns itivity and s pe cificity is  gre ate r in patie nts  w ith
age  le s s  th an 40 ye ars .

Figure 1: MDCT Scan findings  of point of trans ition



Early diagnos is  of s m all bow e l obs truction is  as s o-
ciate d w ith  ade q uate  m anage m e nt and im prove d
outcom e . Th e  ide ntification of th e  corre ct caus e  for
obs truction can ch ange  th e  cate gory of incis ion a
s urge on m ak e s .17 Z aitin e t al de m ons trate d th at
MDCT s can can als o be  us e d for de te ction of inte rnal
h e rnia or s trangulation.18
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Conclusion

MDCT h e lps  in de te rm ination of ‘ point of trans ition’
w h ich  is  a s pe cific notion for s urgical m anage m e nt
of patie nts . Oth e r radiologic and laboratory m e as ure s
are  not as  us e ful as  MDCT Scan in m ak ing th e
de cis ion w h e th e r s urgical inte rve ntion s h ould tak e
place  or not. Good unde rs tanding and us e  of th e
im aging m odalitie s  available  for th e  diagnos is  of s m all
bow e l obs truction is  im portant for m anage m e nt of
patie nts  w ith  bow e l obs truction.
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