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CT Diagnosis of Acute Occlusion of the
Superior Mesenteric Artery

Toshifumi Suzuki

The purpose of this study was to clarify the usefulness of
CT in the early diagnosis of acute SMA occlusion. The CT
scans of seven patients with surgically proved acute SMA
occlusion were retrospectively reviewed. The SMV/SMA
ratio, which was defined as the external diameter of the SMV
divided by the external diameter of the SMA, was measured
on CT scans in seven patients and in 300 control subjects.

The sites of SMA occlusion were seen as high density
structures on precontrast CT scans in all seven patients and
as filling defects on postcontrast CT scans in five of them.
According to pathologic and angiographic studies, the high
density structures represented intravascular fresh blood clots.
The SMV/SMA ratios were < 1 in five of seven patients,
whereas they were > 1 in 288 of 300 control subjects. Other
CT findings, such as dilated fluid-filled bowel, decreased
enhancement of small bowel wall and ascites, seemed to be
dependent on the extent of bowel necrosis.

In conclusion, focal high density in the SMA on precontrast
CT scan is a specific sign of acute SMA occlusion, and the
SMV/SMA ratio might reflect the ischemic grade of mesen-
teric circulation.
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LORTCTR2 AT Lz 7 BlE xR L L7 (Table 1), Fifiild
60~87i% ((E¥73.75%), B 6 B, ik 1 Bl TEBIAENK
A LTz ZOPERIGCEME) 4 61, LFEHE) 161,
RIS 1 B, CEMERSDEE 1 BITH S, 7Bl
HIRONEIETRIE L 72, FBEDNHCTE TOREMIX1.5~68
BT o 72, HENA L AR SRR & Pl E R 1 6l
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density D #E(L, BEELAEIIR 2> & b5 BIEEDIR A3 501k 5 %
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HEWTTE 2> 5 B CTRIBIR AR T X A@HICoWT, A4
FRAR CREEDRBIR OPIE & B LYIE L 72, g PRk
& FIEMEEIAR DI oW T, RS EESIR A5 2
W 2> 5 1 ~3cm BRI ORWTE TERk & BIIR O4VE % flE
L, N 5DH(SMV/SMA ratio) #E i L7-. &612, k
fE BB R & R ICoWTi, 2y bo— e LTEE
ZE, MR KBOFNEOD LR, BAK, AL EE
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1. EREEREEIARDEAZESEAL (Table 1)

LR RIREBhAR o0 B ZEERAT # Ottinger D448 1256y, I
IBEBIAREEAGTER (region 1), *HSRZEIAR SUEER (region 2),
HrAE RS EIAR 2 5 B RZEIAR O [ (region 3), [EFEBINR AR
8 (region 4) (23 THRES L7z, 7 Bl 4 i3 MR &
0, 3 BUITAATRIC L DFIE L7, region 1452 I, region
2554, region 3HS1 BITH o7z, F7-, FEEFE, M
EETR, Flis X OWETR X 0 AER 1, 3, 4, 7 1358
iE, fEB2, 5, 6 \ZMARKE L E2 5hie,

2. LIBEEENAR, ESAROCTAERR (Table 1)

LB 7> PAZESR X BERICT C2BIPIFEAT high density
Z/RL7:(Fig.1(A), Fig.2(A), Fig.3, Fig.4(A)). _EHBR
BEBIIR O PAZEEROCTHE L, [T IR o B 5K BIIR D CTfE
i, fEF] 2 TIEFNEN68H.U. £ 48H.U., JER 3 Tl
68H.U. &£ 58H.U., fEf4 TIZ92H.U. £25H.U., #EfFS Cit
89H.U.£79H.U., JEfil 6 TI262H.U. £45H.U., fEfF)7 Tl
86H.U.£56H.U. TH -7z, ZiL5Dhigh density iZIME &8
R T CHERR L 72 PAZEEPATIC—B L T\, 6 2 Tk
FBRAT I & DG SNz, FEHERSEA0IC I HTEEMm AR & B
HMAEDRE L7z DTHo72, 72, FE6 1 2L ER
Bk L PUBRE AR X D, AEW] 4 (3R EEE/ NS Y BRAT A
MR & DU 217V, IS RIEEIIR O Mk ix
SEEICHE L, EECTE AT L7z 5 FICIdBZERICIZE
RPN, MABERIAL LT Sz (Fig.l
(B), Fig.2(B), Fig.4(B)).

EHREEHR 2 IR DED I (SMV/SMA ratio) IEFER] 1 T
(1.3 (Fig.1(A)), fEBI3 TIX1.6TH Y, #IRIZEINREL Hk
(i ENn. LaL, Mo 5 BITidER 2 130.8(Fig.2
(A)), fEFI4120.7, #EH 5 120.8 (Fig.3), fER 6 120.6,
FEBI 7 1320.8 (Fig.4(A)) TH Y, HHIRIZEIR & 1 A0 < i &
N7z, HIRAEINR & D K R S NAER 11X, Z8HE1SHE
HRIZCTAMAT S, PAZEERIdregion 1 ThH - 7275, MEE

Table 1 CT findings of acute superior mesenteric arlerial occlusion

SMA Small bowel
Patient No./ Symptom Region of Time from
age (yrs)/ occlusion onsetto CT  high density filling defect SMV/SMA  dilatation  wall enhancement
sex (hrs) onpre-CT  on post-CT ratio on post-CT

1/64/M  upper abdominal pain 1 1.5 + 1.3 focal focally decreased
2/87/F  upper abdominal pain 2 2.5 + 0.8 focal focally decreased
3/80/M  epigastric pain 3 5 N/A 1.6 diffuse
4/84/M  epigastric pain 2 22 + 0.7 diffuse  diffusely decreased
5/68/M  upper abdominal pain 2 24 N/A 0.8 diffuse
6/73/M  epigastric pain 1 50.5 + 0.6 diffuse  diffusely decreased
7/60/M  upper abdominal pain 2 68 + 0.8 diffuse  diffusely decreased

Abbreviations. resion 1 : superior mesenteric artery (SMA) proximal to middle colic artery (MCA) origin, 2 : SMA involving MCA origin, 3 : SMA distal to MCA
origin and proximal to ileocolic artery (ICA) origin, 4 : SMA distal to ICA origin, pre-CT : precontrast CT, post-CT : postcontrast CT, + : present, N/A : not available
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fpeis & PUBR BRI & 0 BRI 2 1T h TR T & 12fE
BITHAH. Tz, B3 IIFEE 5 FEMEICCTASEIT S 1,
BlgedlAsregion 3 TH o HEFITH 5.

3. /MNBDOCTRIR (Table 1) _

I R ERIR AR RE TR 5 B X 9 /N EE O 5R W IRE
2ROtz MEOILRISEF OB & & b IZREHE
PORFEEERY, TORESEEL R o7 (Figd). M
AOMFEEOEEORA L &b ICHET2HEHAIICH -

Table 2 SMV/SMA ratio according to age in control subjects

Age No. of control SMV/SMA ratio

(yrs) subjects -1 <1
20-29 5 5 0

30-39 14 14 0

40-49 33 33 0

50-59 65 64 1 (1.5%)
60-69 90 87 3 (3.3%)
70-79 74 68 6(8.1%)
80-89 19 17 2 (10.5%)
total - 300 288 12 (4.0%)

Fig.1

7o, EHCTIZBV 2/ NEREO &R DS L UHMIE, fEF
1, 2TI/NBO—EBIZ R ROARR LI 2 BDOT-DH
Tho7-h(Fig2(B)), fEF 4 TRREEMIZEZDEIAR
Brhib, fEHle, 7 Tld+RIGLZHBO LI LEE
WREROL o7 (Fig.d(C)). CTTRDLNIAFRL 72
BEB L UBESROARZBER, FFCEIREnEE
L, BHiEeidSEM b LEIEICHa - Tz, NGREIZRE 2
HAG R B Lol

4. ZOMOCTRRR

REePlEsE 7 A, FARRPI N A 72 ¥ D RW A % 7R 72
otz BEAKIZEEEDS 2 BLAERE LAER 6, 7 TR
&7 (Fig.d). FAHEZEILER 1 ICRRD72DA T (Fig.1(B)),
SRR T TR T AFTRIE oz,

5. 3 hO—IL300f5 0 EIBREEENAR & HAROCTRIR
(Table 2)

BHE16140, 1396 CERBIPER I Table 2028 (T
A, 30051288%1(96.0%) TIESMV/SMA ratiol£1.2~3.0
(E1.7)THY 1 LY KRED o725, 1261(4.0%) TiX0.7
~1.0CFE#0.9)THH 1 LT THolz. 1 T THo7z1241
k5 s B, Aotk 7 B, EHRRITIZS0~595&A% 1 B (1.5
%), 60~69A%3 #1(3.3%), 70~79i%4%6 #1(8.1%), 80
~-80iEAT 2 19(10.5%) & EibI 72 B 1T LHHBEATES < 72 A1)
DRSNS 72, 300805 2 #1(0.7%) T LB EER O
PIREASHEAECT Thigh density #7~ L7z, 1 #llZ&EECT LR

Patient 1 64-year-old, male.

(A)Precontrast CT scan shows a thrombus in the SMA as a high
density structure, higher in density than the SMV and abdomi-
nal aorta.

The SMV/SMA ratio is 1.3.

(B)On postcontrast CT scan obtained slightly caudal to the level
of (A), its density does not change after intravenous adminis-
tration of contrast material but there is enhancement of the SMV
and abdominal aorta.

A focal infarct in the left kidney is also demonstrated.
(C)Angiogram performed immediately after CT shows occlusion
of the SMA proximal to the origin of the MCA.
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Fig.2 Patient2 87-year-old, female.

(A)Precontrast CT scan shows a thrombus in the SMA as a high density structure, higher in density than the SMV and abdominal aorta.

The SMV/SMA ratio is 0.8.

(B)Postcontrast CT scan shows the thrombus in the SMA as a filling defect (arrowhead). Focally decreased enhancement of the small

bowel wall is seen (arrows).

(C)Angiogram performed immediately after CT shows occlusion of the SMA involving the origin of the MCA.

Fig.3 Patient5 68-year-old, male.

Precontrast CT scan shows a thrombus in the SMA as a high den-
sity structure, higher in density than the SMV and abdominal aorta.
The SMV/SMA ratio is 0.8.

BIEBIIRA SR S iz /20, LB RIESIR 1< M- & 2 B
IV EHINT L7z, o> 1 BlIdEHCT T B R A4
BThHo 72 OMEEE 2T, UL, REpEr
Rz,

% 3

S LG MEBARAEEDEE L L Tiliid & 4255
. MMl & 2 BA%EIS EGBEEIR ORLEERI, kg
K BONR D AT s & Z DFRAGIZ S D), IR & F
kL OBIFRTIZ, LIGEEBIIR ORI D O ik BBk O
TR DA TIE, Fh X ) KWEHOBEEIC B LT
BABVERESNTWEY, LA oT, FhidET2
72, REBBIR OSSN E  TOMEY B
W LGS 2 LB H Y, F0720120%, E CEREIC
W7 T & 2 ERUN L REEVVLETH 5. W{RZMFOFH
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Fig.4 Patient7 60-year-old, male.
(A)Precontrast CT scan shows a thrombus in the SMA as a high density structure, higher in density than the SMV and abdominal aorta.
The SMV/SMA ratio is 0.8.
(B)On postcontrast CT scan, its density does not change after intravenous administration of contrast material but there is enhancement
of the SMV and abdominal aorta. Markedly dilated fluid-filled small bowel and ascites are seen.

(C)Postcontrast CT scan obtained 1cm caudal to the level of (B)demonstrates enhancement of only the duodenal and proximal jejunal
wall (arrows).

T, MEEFIIRS BHMHEOBVIRETH 275, 25
BT ) IS T & BRETIE RV, BECTYY, Xe-1330
BEHEARST, PIRILEE O CIHHEIZT 52860 % L
A5, BHIZHRAZ ) —=  FRREEL LTRALRTw
b, FEESIZ, AMEHOMKEIZEMCT Thigh density /8T
ZEhh, HEMCTHARMIZBIICERTHL I LEZMELT
79,

S EEEIR OCTH B 1o CTARRET L7z 7 BT,
R PR ENR O BAEELR O, R4 ERIR R B R EIIR &
et L BT T4 flhigh density Z7x L7z, Z Dhigh density
M EEE R FM CHRL-AERMLIC—-HLTBY, #
T R mME SR R o fEmge 2 bnh/z. LGE
REEDAR P Zhigh density 2SR & AL7-§EFRIZ, 1 AEITTEIAS 5 41,

TR 842 A 25 H

2 REBTE AT 1 60, 3 BEBTTGAT 1 6] & Hi HSEF A 70
BRVRESLETH A, —F, EECT T L HESIR
DOEAZERIZ, FaBIRP KB O PIKE & B L SR
Whshe , MHMBREERIEE LTl sz, SRCTICE
VA BIEDOBREIBESZHICERTH 5 L OBREHEHR
XNBEVOH EECTOATIIFEOFIIIZHTETHR
M EME P DENIIEEETH S, BMCTIZBIT Shigh den-
sity b vt 5 RBCEHAR BAZESE | R BUNAT R T H 1, AEAT
gbhBEF TR, LBRBESIRNEOHRELROFES
BET2ENTHEMCT 2T, EFCTIXHMCTORRZ
WA B, &5\VIZHEMCT Thigh density HV/NHIR 2 AE

BUCHIAT T REELERZ TV 5.
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12X BHEKIE, BEORSES AL 5T —F 77>

b, BEH AL BT —F 7 72 b Rpartial volume effect
WKLo THHELAZ LD A, EBE, HEIENDOD,
o> ba—30050 2 Bl (0.7%) 12D SN, 2461E D
EHCTH L PIME T & Y false positive L B L7, —
7, BEFEIMARIC & B AN5E 41 BIZE R [ B B IR 451558 & 1
SOISKMHDOMETIL, BFICT Thigh density DA % 2T
THIERRELEZONE, DX LEMTIEIESIC
WHCTZAT) &, MEEK L EETETII %W,

LIS HEEIR L BIROBIZOWT, 2 b I—L3008]0
HE TIZSMV/SMA ratiol396% DIEFIT 1 L h KX H»
2. 1UTTHoHEFIA%ICED SN, BkeET LHEE
HED o 72, SMV/SMA ratio 5 RIEBIIR o I 57 & % Kk
TAHEEZLN, E¥TIE1 LD RKEVD, [AL20ERA
THEHIROMTEARD LIRETE 1 UTIck 2 L fEES
5. LERESIIRO HZEOEE 123 PAZELRA 2 MBI mF7
BOFREDIRE, B MO LHIC X ) SMV/SMA ratio
BRRDEERONL. EBE, 294 HBRESIIRAZERE 7 61
5 BITSMV/SMA ratiotd 1 L W/NEL, 1 khkEDo
722 Bi%, ERSHEEIRORIGHOMEIZL hhb s T,
A& AR & PLEEERR O A TS OB % 310
M TEHEGI &, PATEERAL A RSB BIAR Ik & 1) Ay
DIEFITH o 72. 7 HEBNZOWCHHELN, BilOE &
SMV/SMA ratioDBfR & Ba13 5 &, PFAZEIHT LG eSS
IR DEREERA> & SR BIIR /I 51 E T, SMV/SMA ratio
B EDREVHEITIE, PAES L VRO MEITR-N
TEY, /NEDRMOFWHEIIE:. 1 X DASVHEITITN
BORMATLEEHEIZ RATWS, 72770, Efl2D L5
T T LI EEBAR ASBIARTE(L 12 & 0 552 L TV A4S
i, BOOBREFIFETOILINNEL 2B E2HD, —
77, RS EIRWERAHE & ) KRR OBE T, Bio
ISR 1L DV KELC B EZEZONS, Lo
T, 20 EIGMIEEIAR FHZEME TIZSMV/SMA ratiol B @
REIMLOIRAE % 7R3 HIE 10 7 2 WTREMEASD 5.

ERZEDCTHIR L L TR EEOIE, BEOHIE, B
EREPVIRNE I X B IRUS, B REAY R, RIS
A, MEREERCPRAYT X, BEELSORE, B
K, BRERAT AR EDPBEESNTWEY S, LiL, 4E0
KT C Lk LI R ERIR MARTE TR SN2 L 5 /N BRED
SRR XFR ST, FRED S ORFEOREE L & b1/
W DWFRIIRBED SPEMEL 2D, INEHOWARD B
LEUKS B L7z, S 510, BEECT TIRMFEASEME L 72/
IR IR 2 B o, FHFTR T, CTTR
DONTPRLBED L OBESDROL B 2 B8 1137
Zhao Tz, L7edso T, CTT/NBGOBFEDOHP % M
TAHIEEWMEETH A5, ThbOFROETIZEEE
EERL, FHREAREZRIETS.

S LB IEEIRPAERE S FRORBRERTH Y, F
BEUET H-OIITRBN, BHREFLETH S,
LaL, ERICEEMBEES LTRET 270, &6
EFRIAB L SN5E Z LBV, CTIZEE TIHEHYTH
D ERETRITCTE 2 7:0, 2%BEO DT LB EESR
PAZESE = Bt D& B ERIRAT A 2 RO 223561213, BN ICiE
HATR&THas.
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S LB MRS ARPAEAE 7 BIDCTRR R ZMET L, BT o
9 RREB.

1. BHCT T LI HIBEBIAR O B ZE#RDORTEEM A I3 high den-
sity 278 L, S NG B IR B 25E | AT L L E 2 S
ni-.

2. LHEMERERHR & SR OED H (SMV/SMA ratio) 135
IREIROMFERZ KL TB Y, BE ORI ORE % 1k
TAHIREIC D LEZ LN,

3. /NGOYR, MNEPIREEE, NEEEOEEMROR
R, K% YO RIE, BEHEEOETEREL7:.
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