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RIHBEAZE2FIOKRE s b B2k & LTD
enhanced CT & B#:ic o\

REBAXFE2AN B mag2es

A ER  BE OB EHE XN wE ER
ZH OBEX EE B EA #F AT

HE X088

=E F=x

NETHD EBbhi,

BRIFRICBEE TRBLAOKITHBHAEBTREA L ER L7, = 0250 X EEFHQFD, Ik
R (56D O 2HeSELMERR T, 2EMOEMENR, MKREETR, BEKRR
THERFN LA, EHECREELELRD Lok, KERBHEE 7TEAY S L1260 BHE
o enhanced computed tomography (CT) BOX L% 1T -7, WIHEIERE D enhanced CT L
DRFEMIF R, OBBTEOCEE 4mmblb), @rrz v v 7ok, QBED ARSI
(40mm Kih), QBFEER 7 2 DK, @BREED density D LRk EOFFRAB T Hh, @BREFEOT
97 7z enhancement (blurred enhancement), @BEME D density ® LH (K1, CT number+
SHU M B)AR L hEFT LR EE LN, EX 0 K BEAEO M2 E I EEATR, Bl
X\ R, EEEBFER R & icinz, enhanced CT TR F OMBIZHI & L CEEBHCEA S h 2

Key words : ileus, enhanced computed tomography for small bowel obstruction, intestinal ischemia

® E

WRHEBIZER, BMERR, mEE bR L
ZTORELZHSES DO, HERCIDTHEED
Winio< bDOETEORBRELETH S, TEEED
WroEH I X b EHBETEHRE (ultrasonography Li
TUS) ORHAEZKVBEIIh 205509, USD
ALl FRANKRETH Y BELEORED
BHE LY ERNCHERICHETE L2 L3S bR
50, ZOHEBIUBHcREEORELET S,
—J7 838 computed tomography ##& (LIF CT) 13,
B, BREECERO S HREO M IRECER
T3 Evbh T35, SaEibhbhid, BIRttE
FAZE25610 BAUERTR, mEE SR R b OERR
BRAYBHL, SOREEBHAE T flx S icit]2
BIDBEAZE D enhanced CT BB 21T -7, 0
R US BFcinz T« CT 282 nskT 5 = & 3555
DHEN L W EBH BB b b0 L Ebhin
TETOXBEE L M2 THET 5.

<1991%10A8 9 AZE> IR RS | mH E&k
T259-11 FPEEWHEES REAYEFERE 248

N ®

YUHE TREIVERICER U e RITHBHAZE256 %
K& E Ui, 2 i F—EIRP o BB E F 4713496
7.2% #1247 % (Table 1), = D256 % REMABLFD
R ORBE U I EESEEE205) &, ¥50E 0 5 o1, H,
BEIZED LN D PHEEORE RS i JEEE
5Bl CE L (Table 2). ¥7 CTRZET
IR IREAZE 7B (SEIEEES G, JEELBE2HD &
BB S 6 (B SIEERE 2 41, RENEHES3

Table 1 Operated cases of ileus

(Woigl I

Cases without small bowel resection 160 458
{adhesiolysis)

Cases with small bowel resection 189 54.2
resection of simple obstruction 97 278
strangulated obstruction 25 72
incarcerated groin hernia 18 52
sigmoid colon volvulus 4 11
others (with colon carcinomal 45 129
Total 349 cases

{excluding peritonitis carcinomatosa)
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Table 2 Classification of strangulated obstruction

25 cases diagnosed as strangulation at laparotomy
were classified into necrotic and non-necrotic groups
according to their histological findings.

necrotic group non-necrotic group
! !
mucosal omission of congestion, hemorrhage

the intestinal wall and edema of the mucosa

without mucosal omission

(20 cases) {5 cases)

B B URE L.
&

HESERE L BN CEMEMR, MEAEERR,
EEPRPT Rz o X B A Lz, X5 BZE D enhan-
ced CTRIRIR 2L T H R FT - 72,

1. BfERR 38 CH EoRE, REMmE(BP)8)
mmHg LVF, EERERE O, BEFRERD 4HA
O EHETL 7.

2, MEAEALFEFFR - WBC 10,000/41 b4 E, CPK
500U/! £l k, Base Exess (BE) —5mmol// LL'F, o
SEBRDXHE LI,

3. ERIRETR | B#RBAREMT 2 b O AR, KB 6 F 1
¥ CORE, BAZEREDY, BEREKOHR, ¥
BRBEORZ, RETBEOWLO 6 THE LD LK
L,

4, CT FrA © Biz W-1000, W-800, W-6000 3 #f&
FE, BRI AL ==, F3 Aty
#51100~120ml 8 L T enhanced CT # 17\ LB L
7o, OBBESCESR, Qrizs v s QBB
0%, @BEAY R, OBEED density, @BETED
enhancement, @QBEWNAED density D3t 7EE LD
ERE Lo,

2

1. BfERTR T, 38 CLA LD REIEHEIETET2/20
F(10%), FFEEHTT1FALRDLRT, BREME
(BP) #380mmHg LI F & i o 7o b DX, EEFEET6/20
B (30%), FEFHEIFEEETL/58 (20%) THo7, KX
fERE D4 = 2 h3/206 (15%), 2/561 (40%)
Db, BEERBERZERF NI/ 206 (45%),
2/5%1 (40%) w@Dbhtc, Ll o 2 BEciE
BEVRED T,

2, mMFBAAFER R T, WBC 10,000/u] L £ &
5o fe b OXEEIERECL15/2001 (75%), FEEEIFEFECI/

Bt 25% 1%

Table 3 Evaluation of preoperative state in 25
patients with strangulated obstruction

necrotic group | non-necrotic group

{20cases) (5cases)
B.T38C = Tun 1% | o 0%
BPSIMMHgZ | 6/20 30% | 1/5  20%
WBC10000/:0 = | 15/20 75% | 3/5  60%
CPKSOOU/LS | 420 20% 45 80% |
B.ESmmo/1Z | 317 18% | 0/5 0% |

paipable mass(+) | 3/20 15% 2/5 40% |
| peritoneal sign{+) 9/20 45% 2/5 40% |

561 (60%) T b, CPK fEX#FEFECFH{E353U//,
R CHIHESCIU/ I THH xS HER DI
ofe, CPKESOOU/I U EEsoedbonErhEh
4/20 (20%), 4/5%1 (80%) B Hhtz, BE D\
T, —5mmol/l LA F & i oicd o A FEEE3/1740
(18%) @b by, FEHEXFHTIL1IALRED DR
Khote, chb 2B AEEEYRDEN-T
(Table 3).

3. BRKEA T, BREEMm S OMME LB &5
ERBFEE Lo b DA, B T8/1561(53%), F*
HIERET4/5% (80%) THote. ¥ 5ELUEERL
THhBLRETH DI, FhEhT/156] 47%), 1/5
Bl (20%) Dbt

KENSEME COBMIE, 6RRERED L DI
FERETIR13/20 (65%), FEFBIERFTI124/561 (80%)
ThH o T, 24K D b D2 F N F h5/201(25%),
0/561(0%) thh, 2RI LB L b DX ERE
H2/20610 (10%), 1/561 (20%) TH 7.

WHENBHEYBHAERERR TLB &, BHAED
BEAED 7o WRIRBI, BBIERET17/206] (85%), FF#E
FERETH/56 (100%) &, 12 & A EDREITH -1,

BIERFE AR DR E AR TS &, MR HR MM
D DOEEDTENRENIZ/2041(60%), 2/561(40%)
ZRED LRI,

FTIRBE O R 3, Im L EDSIBRA, #IERHFTT7/20
Fl (35%), FEEEFEEETI/56] (60%) &irl AIEEIE
HTRVWBEOVBRA SR T,

WP EL MBI 2B &, 88558 139/2045
(45%) DBTEPMBIZRD Bhion, FEEFERT2/55)
(40%) ™ BB d bhic, Ll oo 2 Bk
B HBRHATRIVThIBEEX T D s -z Table
4),
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Table 4 Evaluation of clinical course in 25
patients with strangulated obstruction

necrotic group nen-necrotic group
(Dcases) (Bcases)
from previous ope. to onset
< lyear 6/15 40% 5 4%
Tyear 2 < Bysars U5 13% 5 0%
SyearsS M5 4% 15 2%
past history of ileus
(=) 10 8% 5/5  100%
(+) 30 15% 05 0%
from admission to ope.
< Ghrs 13/20  65% 45 8%
bhrs & <24hrs 5/10 %% 05 0%
AUhrs £ 20N 0% 15 0%
ascites at laparotomy
serous 30 15% 25 W%
bloody 12/8  60% 5 W%
turbid 420 2% 05 0%
none 10 5% 15 2%
length of resacted bowel
<im 13/0  65% s 4%
1ms M 3% 35 60%
location of the strangulated
bowsl {from Traiz lig.)
<im "o 5% 25 0%
im& <m 620 30% WS 0%
mg 9/ 5% 05 0%
2areas 40 1% 45 0%

Table 5 Findings of enhanced CT in 12 ileus cases

" laparotomy i non-laparotomy
‘\\ . {9cases) | {3cases}
N i i conservative
b (7cases) {adhesiolysis) [ care
\\ necrosis | non-necrosis (long tube)
\\__ (Scases) {2cases) {2cases)

wall 1 _4mm = eeoe T .
thickness 4mm > 00 00 00 _oo o]
Kerckring's ] e | |

folds +) AAA AA oo | ooa
bowel 40mm > (X X}

caliber somms oo | oo oo _:_ 0oo
intrabowel ] eeoe |

gas + o oo oo | oan
mesenteric | high j oee }

density | low aa | aa oo caa
wall enh- | unclear ] =
ancement | cjear ocooa co oo | ooaAa
intrabowel | bioody L4

density | watery | bl

® : finding observed only in necrotic group.
® O : finding of severe degree A finding of mild degree

4, CTHrR it (Table 5), QE& L v EHL B
BFEOE X24mm BB i ot b oS, HIERT
3/561 (60%) 1FBd b, o IFECIIVWTh
dmm RETH 7. Qo A2 Y v VBB T2/
561 (409%) HHEER L T\ ds, fho SBECIEEELT

81(81)

Wigho o, QFEB L H Bl UEE O 0fE540mm K
B LI bR, IR TI/56 (60%) K@EDHLh
o, Lo 3BT VT R H40mm L ETH - 7= (Fig.
1, 2). DBERF AR RDIch ot b OBEFEFETL/
561 (80%) TH ~ 725, o IFETIRV-THIBEA
H ARSI, QBEIIED density 23EH © BRIER
BB & i LT ER LT\ e b oA, BIEC3/501
(60%) IR BT, o IFTHV-Thd ERY
B les o1 (Fig. 3, 4). ©BEFEED enhancement
13485 C enhance Ehichs, EBIEFETL/5 B (20%)

DARERTH -7z, 2D 160k, DBEHRED den-

Fig. 1 An enhanced CT scan image of a patient in
the necrotic group demonstrating conglomerate
of small bowel with narrowed lumens (curved
arrows), gasless small bowel, thickening of wall
and disappearence of the Kerckring’s folds
(arrow).

Fig. 2 An enhanced CT scan image of a patient in
the non-necrotic group indicating distended small
bowel loops, gas in small bowel and the distinct
Kerckring’s folds (arrow).
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Fig. 3 An enhanced CT scan image of a patient in
the necrotic group demonstrating edematous
mesenteric folds converging toward the point of
torsion site (arrow) and conglomerate of small
bowel with narrowed lumens.

Fig. 4 An enhanced CT scan image of a patient in
the non-necrotic goup showing intact mesenter-
ium (arrow), distended small bowel loops and
gas in small bowel.

sity 23 CT number + 30 Hounsfield Unit (LIF HU)
EERL, Hiix Bl 55 BArE 5 ni (Fig. 5).
UL LB LUA O M 3 BRICIZER L ER DD
ek 7o (Fig. 6),
z =

WU IBPAZE2S G2 SBALRE, FEEESEH O 2 o E
LB 2 1T-1oh, mEECGEMERMRs IO
MBEHEFETR LB RELR D o7, Ll
CPK B L TR EAC S IFFERBETH V- HRHED
b, —Ew CPK © LR, SIEHBHEO B
BELr bhbh T\ 5910 CPK 0ER S EREEE
T 5 ODEERTLEELY RS IVER D

HEASE 208 1%

Fig. 5 A non-enhanced CT scan image (upper
picture) obtained from a typical patient of the
necrotic group, showing increased density of the
intrabowel content indicating bleeding (arrow),
which shows blurred enhancement in enhanced
CT scan image (lower picture).

Pl lev, bhbhoRETILTL HBEEEED
BE L CPKECIAEYRAD Rk, £ 2 TRIE
HEBHEC ST 5 CPK 0 FREF I oW TEELT
&5 &, CPKEDEENCIE 3 DDREAHER X hi:,
E1REBESEECKH > TV <BBTREL
CPK pifibicifiti L7c b D, & 2 RIEBE TSR
RN S el L7z CPK MR e i © 2 3 15
BACER BFELTVW5L0, H3cnfErsh
TeBIBE A B OBEERIC X ) BER S hER,
P LT\ CPK AP BRE T2 & 08E LB
iz, ZOE2EIORENRELEL TS -DICE
BELHEHEATFORII CPK LROHEAED LAk
oo L HERIE T,

Kbz bR E CORMTIZ, WEL b 2U4BELUA
Z80% L EDEIETFERERTL TR Y, FHEHD
REIBIEE L ICEERNE D Teh o e, BERAHOEE
SMEECKRE L, WIEEBAESR bR B &I,
BEBAICHEFMERIA TS50 L Bbhik,
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Fig. 6 CT scan images of the adhesiolysis group
(upper picture) and conservative care group
(lower picture) showing distended bowel, intrab-
owel gas and the Kerckring’s folds.

VBRBEORICOWTHRB &, HEEETIIIm F
W, B TEIm U LR S b 7, it IEERE
T, REBTOAHOEL, BRLATHETHS &\
5 & & DR b o T ERAYHIBT 23TV i < <,
BETE CRERHEATTURET -7 b, HEHHE
OB EOZARE Y BEB AN I s 28\
FEBIREER TN EEZ bR, ThiclERT
BREH TR 2 > THBEORERIRE T, BhBY
BECERLHEETH Y, HEHREL-BREENS
MolcZ LIZX B0 LBk,

CTBEDWTHENTT BIZEEL, BEESARYIKET
MBE % slice LTWBDOME S EWIRIELALD
5. SEOHFTIZ, retrospective eBETH b ik
ORI W BERTHETOTMNABEAREERE LS
N, BEILEHERAVRALETHAILESDTH
5. 8bAHA US K THRIEHBELYRET S, H5 1L
FOHFHEXHNTHZENEIBRCHDZ LT
FThic\, Filong tube HEEEXIT, HIE
EEEHVEAL LI ATCT RT3 2BV HE
THBEELZ TS,

BEBEOEICOWTIE, EELbonbEE L
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DRBIZBL o T BHD LB BN, TLITHE
FEcha- T BBEED CT 28118, ToRKF L LT
intestinal pneumatosis & L THRE I T 512, X5
1 US TREH T 2R VESHREOHMAEE L L
T, PFIRA S A&, LIBEESRA Y 2 &% & bHEG
TRTVED, raz ) v 7Bl TRBTED
BELELEICHEEALTL Db LEbh %%, CT L
By L7 ) v 7 BEOHK L slice HDiIc
LT2 slice, §+3slice TRHEL 7=, BEOREAM &
BRI slice R TV MIEZ OHE T LB R 8%
TRiavd 0 EBbhil, BB DRHKEFEHT
40mm FiE L /N E Do 2Dk, BHEE 2 closed loop
Lis b BEEIREICE o TV A, BERFR
BRI L Y RBICBIREh 5128, BEAF AD
MEbFoBRTRAVHEER SR, BREED
density © L F & HBYE O BEECEE & BIRER
BECIBERFOERIE b EE L bR,
B5%5 BE © enhancement 12O\~ C i, BEIERE, FEETE
B, ORAHEE RENEBREOVWThERWTH
enhance R h b5 X5 TH 32, 15OLBERET
enhance R h s WEFI AR D b hi, BEER
enhance 32 Z LD S NEVH, ThIKEBE
TIRBIRFAZE L » L BIRBIREEO T B THS &
LETRET S, BREAZROFECOWTIL, BHAEFH
Bk o CT # & % 47 \» prospective L& 5 T 5
5, EHLRBENAED density D LA R FOfFEY O
B b X 523 CT number +20HU Ll i3 3E3E % 5
5XET, +30HU U ETHNEFEFD L 5 BE
HEOHMMERT L E LTI vEBbhi,
IhoEReds L RIEEBHAED CTHRE, #
EBELRHLEHFRE LT, OBEFEDIEE (4mm
BB, @razy v rgEolE QBFO/ &N
& (4omm RE), OBEAF A DHEL QBREEKED
density ® &, ® CT number+20HU L\ o B%H
BO density D LR, i ERBET LN D, ¥ BEREEY
RECBELEAMRAE LT, OBTEOREN K
enhancement (blurred enhancement) %\ 3584
I enhance hz\~ D, @ CT number+30HU LI
LOBEABD density D LR TH - 72, BILBEFT
Rertix, QFIRA Y A&, EIBHEBEBIRN 7 2 &,
OBEEEN & 2 8 (intestinal peneumatosis), 7 &3
BIOhBLEZT S,
EBEOBRIZE T, REHBHAZEDO 2 Thir
LA SR Y R T2 LAEETHS, »
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Diagnosis of Strangulated Small Bowel Obstruction —Efficacy of Enhanced CT Scanning—

Masaya Mukai, Takashi Noto, Yoshio Iwata*, Masami Ikeda, Seiei Yasuda, Takashi Sugihara,
Hiroyasu Makuuchi, Tetsuji Sasaki, Tomoo Tajima and Toshio Mitomi
Second Departments of Surgery and Diagnostic Radiology*, Tokai University School of Medicine

We have experienced 25 cases of strangulated smail bowel obstruction with bowel resection in the past 10
years. According to the histological findings in the resected bowel, these cases were divided into a necrotic group
and a non-necrotic group. Preoperative findings on the clinical course and hematobiochemical examination in these
two groups were compared, but no significant examination in these two groups were compared, but no significant
differences were found. The results of enhanced CT scanning in these two groups were analyzed and some
characteristic findings were seen in the necrotic group. Gasless small bowel, disappearance of the Kerckring's folds
and increased mesenteric density were special features in the necrotic cases. Blurred enhancement of the small
bowel wall and increased density of the bowel contents indicating bleeding were observed in the more severe cases.
Enhanced CT scanning is very useful for diagnosing strangulated small bowel obstruction and should be used in
cases of suspected necrotic bowel.
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