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Risk Factors in the Management of Colorectal Injury

Young Up Cho, M.D, Seung Kook Sohn, M.I). and Hoon S8ang Chi, M.D.

Depart ment of Surgery, Yonsei University College of Medicine

The concept in the treatment of colorectal injury has been changed to definitive manage-
ment of the injury by primary repair over the past decades. A major problem for patients sur-
vived a traumatic injury is morbidity due to infectious complications. Most penetrating colon
injuries can be managed with primary repair or resection and anastomosis, unless there is an
underlying medical condition or a need for massive transfusions. Over the past 10 years from
April 1983 through december 1993, thirty one patients with colon and rectal trauma were man-
aged by primary repair with/without resection (PR, n=28), and by diverting colostomy (DC, n=
). Fifteen patients(48.4% ) were manifested in 21 intra- and/or estra-abdominal complications.
Mortality was 9.7% (3.3 patients) and was related to trauma, and directly or indirectly to colo-
rectal injury.

The complication was significantly related to the amount of transfusion in 48 hours after
trauma (p<0.01), site of injury (p<0.05), and the time interval to surgery after trauma (p<0.05).
Transfusion over 2000 ml was strongly related to complication after management of colorectal
injury, and the time interval after trauma (over 6 hours after trauma) influenced the result of
colorectal injury. When the injury was confined to ascending colon, the morbidity was de-
creased significantly. These risk factors emphasized definitive management of the injury by
repair, resection and anastomosis or exteriorized repair. Colostomy was reserved for descend-
ing colon or rectal injuries requiring resection or for delayed treatment. Injury severity indices
(Injury Severity Score, Abdominal Trauma Index, Flint grading of colon or rectal injuries re-
quiring rezection or for delayed treatment. Injury severity indices (Injury Severity Score, Ab-
dominal Trauma Index, Flint grading of colon injury, Morgado staging of colon injury, and
colon,/rectal Organ Injury Scale), hemodynamic status of the patient and the degree of the
intraperitoneal fecal contamination will be the guide to select a modality in the management
of eolorectal injury.
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g go] Yste] AEwre 3l #E gate
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3(ISS, Injury Severity Score), 70 &} #7]2]
&4, #7143 (0IS, organ injury scale)", 25
2|42l (pATI, penetrating Abdominal Trau-
ma Index ", 4 F 484130 o] $¥at, 4 A
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(Table 4).
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Table 1. Severity of colorectal injury by colon/rectal organ injury scale.(N=31)"
—— e ———————

015* Description Number %
I Contusion or hematoma, without devasculatization 16(1 516
Partial thickness, no perforation

IT Laceration <50% circumference 8 25.8

111 Laceration =50% circumference 5 16.1
without transection

IV Transection of colon (Full thickness 1Ly 3.2
laceration, extension to perineum J**

v Transection of colon with segmental tissue loss 1 32

Devascularized segment

* Avance one grade for multiple injuries to the same organ.

=*Descriptions in ( ) is for the rectal injury cases.

443 53¢ zhzt ldl9 2d¢ich(Table 1) a4
Bye sgxs g Jepde HEHY pATl(pene-
trating Abdominal Trauma Index)#+= H+ 16,
2+6.8He|gdch ATIZ) 2534=]5tal A7 B e
2 87.1%(27/31+ )l ¢lcHTable 4).

SRl o2 abr] Fela o3 9 AR &4
Fubsle] fabe] alojyt ASE= 2F 284(80.3%)e]
gle}(Table 4). 1702 #&7|9t Fdks o] $4ko] qlof
v oAe 12+f)e) 3, Fksale] ® AT 7 2704
He 124, 370 24, 4= 14, 57 L« e]sich
A7 Mol 713 ge] FubEe] abe] aleid #
e sdTe) Ao g |8 (58.1% )4 dAEadat
Fubsgdc), AEP2] sabe o2 abgbebe] &4k
olgk Aolgich chEoe B AFkidbe] Ta(22.6% )%
whakar, $7h Fubeate] § AFe 664(19.4%)0)
ZhEare 5all(16.0% )04 sdeh. et subse] &
sro] glojd Ar|Re df(F 2 )RW(3.314€), A2
o), Alel=12H2), =g1AH(LEl), A 0E), 2 0e),
abad (] o Mg oldch

(5) =2| F% N $8HE: 7|5 2l 25 g3
5 de 55 4¢1(12.9%)0]gdch, dEewks =37
el 4 F 48413 2] sESES ZAbEbeled
o eHekE 1830.0+387.4 mlelgdchHakE o
= wladsl 14 A=)sbgde}l) Zabgl 309 Fel4 o

+HE& 37 @4 A5+ Sdelsiz, 200 ml w5t
o2 Fd§ 7= 53.3%49 164<]21=l. 2000 mle]
A wg g A5 941(30.0% )] ¢cH{Table 4).

Table 2. Surgical procedures of the colorectal inju-
ries according to the site and the type of
injuries

————— e

PCeresection® PCec resection’ DC'

(N =20} (N=8) (N=3)

Site

Ascending 8 2 —

Transverse 10 3 -

Descending 2 1 1

Sigmoid 1 l 2

Rectum 1 1 -
Type

Laceration 12 4 1

Penetration 7 3 2

Avulsion - | -

Hematoma | - -

*PC s resection; primary closure without resection.
'PC ¢ resection; primary closure with resection.
'DC: diverting colostomy.

(6) Fck ol guiy: Fajdiak Folld] 194(61.3
%= AlgkEr)E Alsx] ¢ pesidch(Table
4). 743 ol o)&g AtErle EF-H4sHGFHY
Z(7d)elgich. A B4 He(dod), F42208
A4 (3d]), vFRdE(ld)e] 2de] o] &=l F
7h2] elake] FgE7|E ojiqt Ats 342 DA
E7ra Ml Sy-digchadded FAA AN
A47) 2efo]ar, Alekd HobdHaes LEGaiEd
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Fad Aug 21e 3600(9.7%)4 Ech S0 %
Aol 2w AaFse stAa(1/44)5 S A
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Helell =g APFES A2(1/174)3 HER/
1240)2] 7ol Aladsisgdet. S&a)7be] 2415 304)
2 WP $EAZE 3.35417H201.7£88.1 )08 3
A 7004 Hz 6.54]3ke] 42 =4lck{Table 2).

2) iE W FF=oExie Yga@y

(1) =& %2 §E5: T ¥ FeEo 154
(48.4% )l 4 d4# ). 743 ge guae 4xz
Ho2 54(16.1%)e4 L4 n, ez atad
N o4d, AEg 44, Bl s 3eeldc). 93
25 8] o] b3t 2444 qlelen 7le} 4130
lefojgict. uiFe] ulitsie] ehd A4 2% 8
d=, 212 greiSe] wge 50 240, 3, 47
2 gEe]l g Asrr 2 leY glgdd
(Table 3).

(2) greSd FBE o|xle ofxeixel 24:
e Fe] G Ay FAEE aqlel dis) =
dxe® qdzldla $42 Adeddod. =4 £ ¢
w7IwA] A4FA)Y, ISSA), ATIA, 250 Fadw
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W o F 48413 o|ule] eEEp<0.01)e] Y
2| A} fr2jslA #A= 2ick(Table 4).

d9e FdFe] S F-e] gdden, apel

Table 3. Complications after management of the co-
lorectal injuries.

Complications No %
Wound infection 5 16.1
Wound dehescence 4 12.9
Obstruction 4 129
Intraabdeminal absess 3 9.7
Bleeding 2 6.5
Extra-abdominal 2 6.5
Others 1 32

e FEF(GT.1%)e] F2H45.8% )8} @wate) E
Hetxe 2 foatz] eokcbp=0.05) T4 F 5%
ahzl7hAl A AlZEE fhEe] ¢ld F(=F 3217
=)eo] HFel G4 Z(PF 191.7%) ¥} 2#
o] Aedckp<0.05). F A aA)zbe] 643 o|jel F
+ 164% o]F Tol(43.8% )4 jpFo] Wasige
w, 6417k A BAlZle] 22 f) FellMEe Tel S 64
7} gelEe] whalsled 85.7%2] Fo WSS oo}
(p<0.05). 8417k e]ite] +£a% Felies 25.0%<
ghEF dhE S Jebdo

49 FF=F Jehle 1SSES ATIA = g
Fol A% Fap 294 oL Fabel F2§ o)E
2ok (p<0.05). =445 Ao e s4gzz e
epdle OISA = 5 Fabel 2oz} glsickip =
0.05). B2 =zt A7)e] &ade] gdF2] e v)a
t 9% Fa¥R(p<0.05)% A2stzs 28
alch, wutse] &4y Hahd Ar)e] e odEd,
54 = A7]e] &40] gle At 34 F 14
A ghiFe] HdHen] § == 529 A2 &
deo] Tty AR 240 F 1<l PuadEe) @
H(45.8%)5 dcl. 3olab Az|e] Fukeade] gle A
Foll= 43 o7} §dFo] Rdste 75.0% 2 ¢
WEE Bgeovt Y] Fo8a] e p>0.05)
M| Eol oj3le] o] {55 Zag AE fre] gl
ZellA 75.0%(3/44])2 o) gl F2] ghdE uby
#(44.4%) B} wsho} -2l A] ekebchp>0.05).

FEALEZ] 22 1elE Al 2)g 30 2] fajel s 4
F 48A)7hH 2] gk PuSo] Wk e o
T 2657.9ml= §hlFo| sl @& 2| Hy
1830.0 ml ®rc} @ebchp<0.01). 8L Ha ubz)
W e gulEe T FelM ey oo
2000 ml =|8le] FHE 2 S 144 F 67} @
Aahe] 42.9%2] W8S 2o, 2000 ml o|4he
THEE 9l F Telleld PiFo) st 77.8%
o ¥ HAES LHcHp<0.05). FAHA £7F o
52 2 F6/194), 31.6% )7 )& F6/
124, 50.0%)2F2] 3] wddi& felg 2lo]s)
W5t

&de] Hele| =29 d4dsl A5 174 F 94
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Table 4. The analysis of factors influencing to the complications after management of colorectal injuries

Total(N=31) MNoiN = 16) Yes(N=15) P value
Agelyear) 33.0 34.6 325 =0.05
Sex
Male 24 13 11 =0.05
Female 7 3 4
Transfer time to ER{min) 159.0 247.2 137.2
ER stay{min) 2348 209.4 135.0 =0.05
Time interval to surgery(min) =0.05
mean : 397.3 J21.8 1917
=6 hour 16 9 7 =0.05
6—~8 hour 7 1 6 <0.05
=& hour 8 6 2
IS5 18.1 15.1 21.2 < (.05
015 1.81 1.81 1.80 =005
ATI 18.2 13.5 19.1 < 0.05
Associated organs of injury
Pancreas 2 0 2 =0.05
Duodenum 2 | 1 =0.05
Liver 5 1 4 =0.05
Major vessels 3 0 3 < (.05
Spleen l | 0 =0.05
Kidney | 0 1 =>0.05
Small bowel 7 3 4 =005
Spine | 0 1 =0.05
Bladder 1 ] 1 =0.05
Minor vessels 18 11 7 =0.05
Number of assosiated organ injury =0.05
0 3 2 1
| ~2 24 13 11 >0.05
3~5 4 1 3 =005
Shock =0.05
MNo 27 15 12
Yes 4 1 3
Transfusion in 48 hours of injury
{ml) 1830.0 840.9 2657.9 <0.01
No 7 b
= 2000 14 8 f < 0.05
2000~ 9 2 7 < 0.05
Diagnostic tools =005
No 19 10 6
Yes 12 G 6
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Table 4. Continued
Total(N=31) No(N=16) Yes(N=15) P value

Type of injury =0.05

laceration 17 8 g9

penetration 12 6 )

avulsion 1 1 0

hematoma | | 0
Site of injury 0,05

ascending 8 7 1 < 0.05

transverse - 13 ] 8

descending 4 2 2

sigmoid 4 | 3

rectum 2 | l
Operation time{min) 200.7 181.3 225.0 = 0,035
Operations =0.05

PC = resection 20 10 10

PC c resection 8 ] =

DC 3 1 2

7t st dRT @Fel s gHFe] B Ys}
A ek &4k oo o2 ez e SaA(]/
Tell, 14.3%)e14= o8 Mo &40(BEd3 615
%, SFAllAA 50.0%, S8 AHak 75.0%, 23 50.0
% )3 2el e waEe] HecHp<0.05).
FAITHE g Fe] A F(HT 2259 el 4] gl
of Agsha e (3 181.33)8 o sawg
et f2g Alels glgdch. FEwyel mpE fus
o e ARFEE AP F(2/34 ol 4 gokor}
R ihE(10/2094) 2 HAEs F9(3/8¢)e
AlPg T3 FAlale g gag 3o)s) walchp >
0.05)

A2 3 FoAdzls}l A)Eo Ry o7 Anss
aeEte] oided B4E Y vHe dAsieg, «
243 B4 el FAHeR Fosicln gy
aqlel #4 F FE7a]e 42 47}, 1SS, ATIA,
SH Fadte] Fubsal, &4 wre gyea g
#oul 4 F 482431 olilg] +Hat T5 4 ¢
Shadeth, ef By folde] Baw Eakye|, s
0 TEEY F2 Qs o Fel] Teddl s e
Ak A AR dds) £49q8 Fgsly
A 2AaE R AaAd el Tl
tH(Table 5). ol=f o}=w 4 F 484700 2] S-Eap

analysis model

Variahles

Table 5. Variables listed in the logistic regression

Value

Age

Time interval to surgery

IS5

ATI

Associated major
vascular injury

Number of associated
Organ injury

Site of injury
Type of wound
Shock

Transfusion in 48hours
of injury

Operations

Years of age
0=0-6 hours

| =6—8 hours

2=8 hours and more
Number of scores
Number of scores
0=No

I1=Yes

=0

1=1-2

2=3-5
0=ascending colon

| =others

0=Dblunt

| =penetrating
0=No

1=Yes

0=0

| =less than 2000 ml
2=2000 ml and more
0=PC s resection

| =PC ¢ resection
2=DC
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(p<0.01)8 F4 F 27129 Laszt, #yg
EAg (el p<0.05)7F fhEE2] G FAlEe
2 fojetA fdsEs] sdsich &40 Ay
A4eE obE 9] saaies sy guSe] A g
datgon] Fdzke] gETE S HAde| F71
stedct, =% 4 F sz a9 A 6
2] 84lzh HAzbgh Felld FolsA gFe] e
wabet.

(3) Abeimp gl 2ixiof cigt B4 A 314 F
391(9.7% )7 (7] Fo Apbeigdc) Ape] Wl
2 25 ikt s glgdch A &4 A
a2 gl Yalal ZE 1deo]glom o 248] Al
o A FiEh sk P Male 2H
spabateict, ¢4ab & oapokd ojzijs 2k 2, 19, 604
o] Hatatgct, ldle ARFEE AUt oo
2| 24 chr¥ihed Aldstsgich

7} qlzlel]l oigk EME& AATH A2 FAHo=
Frelgk gjgalales 4 F 484130 8] S (p<
0.05), 2] F5(p<0.01)e]%ct. Fub=le] &44e] 3l
olgl A7|E2 = alubel] #2018 HF ol dale
Fa2939 &4 (p<0.01)elzct 54 F 4847 W
2] pagke AlubPolae T 6800.0E1733.7 mlz
25 2000 mlel4ts] cjsgdrdd AldE ubdEed] 4
E2F F TAEA 9& 145 A3 2742 BE 7
feke 1278.1+1078.1 mlel<dch 2000 mle]4 +4
& wre geleagt 3.} AlukElglow] SHee]
2000 ml wlmkal Feil e abde] gisdch. Abeigh &
Apell gloja] &£ 24|eia glglew, Fadfe] &4
= 200 Fubs]glcl.

i a

Z| ket cfAe] e cigh AEE o= R A
& FHowd waistgon] Ogilive''s] of#f A=
Aarga 9 Fa g odf AlgEe] A HAEwAY
HAabgge| 2w $ke]| sojgtov H4e= oE
q17hgkAL 2] A Bl He sl e)a Ko} 3]l F
82 wiygch. omaba Hzl AYFEE YdeEe A
& R wejyqgl 2R deiits = BAe
F Filsse 3ol #HS3q a7 A=
gleje ez aata Htels 2k 54 A7 A

e 2 Hi\&delMe AT o] WHfch
E2712] A=l e] 4F3Hql At el A=A
A7 e Agte] W}, 272 AAA A2 4Faq
A whe] #FEAY FAAFe A9 A5 =2
A ake] &4k ®ab ojdzl o8] Fge] 4R
g e] 27ke] =eojgirh. 1950 dc] & Ul ¥
o] Ao A=A iztels Ao FEF
el o dasel HYeEd dg #7017 dastA
e o|2 qlejM HAFEe| A= Ayt &9
=gk webd diEe] dAdeEds deddend A
Ag F Fisol A5e 7o HI=L g,

oAk gl Alabe] &4 Ale] oWl pEE Hed A
al7lel] ok 7lEE FoHe AlErt AEEH S
Flint"+= 232 &4« we} of 38 el 322
Fa gk @ 12 A% dS5&4deln, 29571
ojo|ste], & ez} opuejol stw, b F Al Az
o] & Hyolxm, @ 25+ FEPe)x, A W &
ArEl 87 g & Relm, dAelAY, 2H=r F3
Are Ageld, @ Iz Af Tals] dee| A
w}, "abeato 2 ®Fabche] dejygdAu Y Afo
t}. Flint Scoreo] 2j&td, she ] 3= 4 A
ol w8 ZHAF=(end colostomy)e| #7H=Ekel
bR 7ol Pldtaloz <baAly $aleld g
& £ Tiee] Ao 49 AFF(loop co-
lostomy )= #&87} =g Apel Fasht Hazl
dags 25 &4e Hgode F3|E(exterioriza-
tion)= |ASFE=F g}

Morgado5'“# Flint Score® wWH®#&he 4ol
Hgatgcth, &428 Hal, £ A Y, £ T A
#9t(hypovolemia), b2 Har|e] &4b, HE9
aAr)e] £4& g e} AFA FE o ¥
#Haled 2 g9 7|Fo g Hisigc. FEdelde] o
sbajal ghckel] wizh 4709 7)(stage)® pradow
2} 72 e o2 Ak O 1718 A gL
7hH, & £ 37 gd APGFEYe s Lo of
Uar, 27kl eqde] glew, 4 F 62417 oudd
Aeg, @ 271 @ w2 dAdE 79, 7H4, 4
E &5 B T2 #r)(E7)A 43 A #F
£ae 8 TR BRabre] sabe] Fubssla, Fit
Heo 99 F575¥3H(significant vascular
trunk)e] £4to] gle AR, @ 371 AR &4
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of ofe] e glow, SR Fubssle] adond 7|
7k 270 elgtelm, Al¢ ade] glen, Fargdn
of &4Fe] gl HHE, @ 47 95 =i gpuy
AAEAde] AR oot Y wl dla)d] £4)e]
sles, a3FHze] e g, B3y oa) 3
719 E4be] FREw 4 F Ba|zke] Hnlsige
= FEstgch o)g e elabalel wirle] o} |
7le dEiUEs AYsia, 27 Axnsg Ay
3 W AAMETd FES AWy Eohy Hae
¥ FE AFS GYATo], HH€ls s S
BEMIARE S=F g, 37| €714 e o)
27|l 45t e BB E #dy HAsa By
v AAed FAFE 9 45 Y44 (mucous
fistula}d Al¥8les #nj, 47)= &9 veo) z
Mgk T2 ARSE, AEYyEL Aedse 2
71l 4e] BxAgd Aedste g Fabstec),

TaheriE2 207 sjs}m 1437 2Eg 1469
2] BEFe] HadsdeA deigs 9 2es 4
B A 55%cly ARFEL AUg Hex g
Felgdan §F Faleli ofa], £4bx), EMeapy
(PATI), 7 A A3t 59 Aeo)e g} =4
olF F Ebe] Hahd ged, FE, R, By, 2
AN T PEEFE A 127% 9 11L0%E 7ol
UEEE Aoz el 2A) $AdE Fela] Aajzd
e e 9 Bge Feld 196%en dass
ol 94%=2 FAEA 29r) gldich Ivatury 5o
Habe e 86.9%14 ¥¢e, Fis o 74 %
Bae 59 AL FE& AHAL ]S 03.6%
8 S gk 4Tl A E A}, 2560 B
T wiel mEd o 9 Ao &4 434 gt
Aae dedtts W e 37.2%¢|m, B3Lo)
13.9%, 23 9 N3Fso| 489%e]%dc). 99 wo
2 10 2] AHAE F3 U9 2|Pue] o gl
2dEdate] dis £ AzSo] TAM vl AE
=& A4 AeE 907%e Zapster). gu=s)
BE2] Aol Ao gle (&S 419%, ¥ B3 484
%), 2ellE AbEs Fa(EE 163%, E Ba 07
% )7t WA} olzigl hAel wlw s Ayn
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