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= Abstract=

Clinical Analyis of Colorectal Perforation

Hyun Am Cho, M.D, Dong Soo Kang, M.D., Seok Jin Yoon, M.D.
and Chin Seung Kim, M.D.

Department of Surgery, Sung Ae Hospital, Seoul, Korea

During the period of 10 years and 7 months from January 1986 to July 1996, 34 patients
with colorectal perforation who were admitted to SungAe Hospital were reviewed.

The results were as follows:

1) The age of the patients ranged from 16 to 82 years, with 29.4% occurring between 4l
~50 years. The ratio of male to female was 3.25: |

7) The causes of perforation were blunt trauma in 10 cases(29.4%), penetrating wound in
6 cases(17.6%), iatrogenic injury in 5 cases(14.7%), cancer in 4 cases(l1.8%)

3) The most common site of perforation was the sigmoid colon(l2 cases, 35.3%) followed
by ascending colon, transverse colon, rectum, descending colon.

4) The degree of contamination according to Flint's classification was grade I in 27 cases
(79.4%), grade II in 7 cases(20.6%) and Grade IIT was none.

5) The methods of operative treatment were reviewed. 15 cases(44.1%) were treated with
resection and anastomosis, 9 cases(26.5%) were treated with primary closure, 7 cases(20.6%)
were treated with primary closure and proximal diversion colostomy, 3 cases(8.8%) were
treated with resection and proximal diversion colostomy.

) The postoperative complications occurred in 15 cases(44.1%) and most common compli-
cation was wound infection(7cases), and the others were sepsis(3 cases), intestinal obstruc-
tion(? cases), enterocutaneous fistula(2 cases).

7) The mortality rate was 59%(2 cases of total 34 cases) and the cause of death were
hypovalemic shock with associated injury of other organs.

Key Word: Colorectal perforation
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Holo} digFe] e A =HAA el v&F
Ao R e, TEF o] WErh Fopalch
AHAEe 1986 1495 1996 TH7H#] Adeig
glatellH Zad cfFFHT A} 34 2ol 2leiA
AT Yal, AT, HFE FE7A e AL &
2 eddE, 4, F WS Fol Ak v]Es}
o, YabE g B ogn ghe AEE 44l
Y &= dhejo)

ZAbcha S dy

19861 14946 19964 797 =k 10 T4
el sl ezpel] QUG ofd 2 g 344
E date® olibeabg shalo

“ 2t
1) ¢g W HEER

Al F4ededa] ey 2= 30, 40007 1972(54.9
%)e R 7hab wielm, H@edele 36845, FAE
267, =7} 8o J vl 3.25: 18 @A Wit
th(Table 1).

slabzal o) oftd] fzie R dRAHFT 4HF
Huetre 30 (88.2% )0+, HAdalE 28 (82.4
%), 52 289 (82.4%), S¥Aqhe 12(35.3%),
Erulabge 244(70.6%), HEAH 2 4+0(11.7%)
<) g}

2) 2l

g HTe] ey 4o ¥ EREAel
10°11(29.4% )2 = 7}ab ofsha, 3HEde] 64l(17.6%),
el d HFe] 54({14.7%), FE3e] 44(11.8%), <
4250 4a4(11.8%), A# 490(11.8%), =} 1
4 (3% )i+ g=} Table 2).

3) §oln #E2| 2%

AAAFHHZE S el 1241@353%)= 7Ht
ek, A date] T4(20.6%), 4 Al 10429,
4%), A4 4<(11.8%), shedAF 10(2.9%) Tl
=t
EHFade] o AFE N9l YHHA 44, SA

A 44, AR l«, AR ldeo|zlz, HEdeR
AAHNEE H2= AAbe] 3o, SHAY, @Az, &=
A 2z 12 epdew, 4 He R HEH ¥
A= SHate] 3o, g AAte] 2o4o|dc}(Table 3).

glflH#H o] Yele 2= 4h4teln) LubgE |,
w3 2¢, oAz 24 slgdw, 2bz S #a, 8
sk, S Mgl vk

4) {2l & 2HEE

stEE, 954, 249, A« s HEe] & A
++ Z2t 25 Flinte] ##/cl 2§ Grade I<]=,
aarake] 2gh Afole Ieo] 7«(70.0%), 117} 34
(30.0%)elsla, 2l dg-Alel= I=] 3-4(60.0%), 1I
7F 24 (40.0% )=, FHF4d A5 I 4<1(66.7%),
117} 2=4(33.3%)o] i} (Table 4L

Table 1. Age and sex distribution

Age Male Female Total(%)
~ 20 3 2 5 14.7)

2130 5 | 6( 17.6)

3l ~40 7 2 9( 26.5)

41 ~—50 B 2 104 29.4)

51 -~60 2 2( 5.9)

G170

7180

Bl -~590 | 1 2( 549)

Total 26 B 34(100.0)

Table 2. Causes of the colorectal perforation

Cause No. of patient(%)

Cancer 4( 100.8)
Diverticulitis 40 11.B)
Trauma iatrogenic 5 14.7)
blunt trauma o0 29.4)
penetrating wound 60 17.6)
Obstruction I( 2.9)
Tuberculosis 40 11.8)

Total 34(100.0)
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Table 3. Relationship between cause and site of perforation

Cecum Ascending T-colon Descending Sigmoid Rectum
Cancer 1 1 2
Diverticulitis 2 1 l
Tuberculosis 2 | l
Obstruction 1
latrogenic 2 3
Penetrating injury 1 1 1 3
Blunt trauma 4 1 4 l
Total 5 5 7 | 12 4

Table 4. Relationship between cause and severity of
injury
i e e ——

I 11T Total

Cancer
Diverticulitis
Tuberculosis
Obstruction
latrogenic
Penetrating injury

B o R

Blunt trauma

34

[ =]
-3
I-“
=

Total

Flint ==

(zrade I: isolated colon injury, minimal contamina-
tion, no shock, minimal delay.

Grade II: through and through perforation or lace-
ration, moderate contamination.

Grade III severe tissue loss, devascularization,
heavy contamination.

5) soF saEabxg] Al

TAF FEvhale] A7he A7kl A 124 3ke}e)7}
144 (41.2%)% 713 ghoba ohg2 6412k offe]
=%k 13:(38.2%), 124]7F =]52} 2447k 2fele] 5
4 6o(17.6%), 24417 o5 484)3F Afele]| =%
257F 1+ =+ gcHTable 5)

6) v= Y

caityo g Hido g Ade g gkl
154 (44.1% )= =13 g4, oe2 dAAEHgsE 9

Table 5. Lag time from injury to surgery

No. of patient(%)

Less 6hr 13( 38.2)
6~12 hr 140 41.2)
12 hr—24 hr 6l 17.6)
over 24 hr 1 3.0)

Total 34(100.0)

l(26.5%), dAHEFs W FHF=FE 740206
%), AME ¥ THLEFE I4(8.8% ko %),

Grade I W33 F 2745 1444(51.9% )44 HF
A 9 gbEgaed Adsgdn, el §
4(29.6%), UAHEFE ¥ THFEZFE 490148
%), BAE ¥ THFEFEe] 1493.7%)2 by
t}. Grade IT Wf4HF Tol5 3+4(42.8% )04 <=}
H 3YE 9 IHYETEE A9, 24(28.6%)
Ao HdAz ¥ THYEEFEE A¥en, Ui
i ld(14.3%), AAds o SFEHE 14143
% )5t

BAIZH e 13del ] A)#lsle e, o]F S
4 dalHEgEd Adsdn e @ dehEs)
=% bl Aldf s Zafjeld il Egles B &
A¥-=FEE A#E, lddds dde 9 ZH8=
Fad Aldsded, THR=FE AdE 2 34
Hi 25 75 odizbelgich, 6417 ol 4] 124]7F o]ife]]
FEd Al FelHde 442 s 9 ooFg
& KM dr} 7AR sl gska, Yy ks
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Table 6. Operation methods according to injury grade and lag time

I I1 I11 Less 6 6~12 12~24 over 24 hrs
Primary closure(26.5%)
Rt. colon 1 1 1 1
Lt. colon 2 2
T-colon 5 2 2 |
Resection & anastomosis(44.1%)
Rt. colon 7 | 3 4 l
Lt. colon 5 1 2 1 1
T-colon 2 | |
Repair with proximal diversion (20.6%)
Rt. colon
Lt. colon 4 3 2 2 3
T-colon
Resection with diversion(8.8%)
Rt. colon
Lt colon 1 2 1 2
T-colon
Total 27 7 0 13 14 6 1
1, I1, I1I: Flint's classification
Table 7. Operation methods according to the injury site
—— ———— e ﬁ
Op method Rt. colon Lt. colon T-colon Total
Primary closure 2 2 5 g
Resection & anastomosis 8 5 2 15
Repair & proximal diversion 0 7 7
Resection & proximal diversion 1] 3 3
Total 10 17 7 34

o] 3efl, THREFEe] 42 Jebykeh 1243k A
24 A7 o] FETTFE 642 o|F I ¥HgE 9
Zsrrnes Agsigdn, dAs ¥ @EEHEE
gaflof 4, a2l BHEE 1«4 Adsisian, 24
A)7F o) fe] SEgh Follde leold AalE W
Fgha2 Al #Hch(Table 6).

sagiar AEghapel e 1003 8 (80.0% )
Ads o P gss AP, 24020.0% )90 4
alzpa Eqed Afdon], slgaat HEatelH
= a3 54 (71.4%)e04] alza ¥ghsd A
T 24 (28.6%)04 dAE 3 StFReE AHEstd

e}, #&da HTga 1744 s iy ¥ oF
nzBao] 74 (41.2%)2 714 g B dAHE
HEe] 248(11.8%), A€ ¥ SHEie 541(204
9), A4 3 THEE=FE 34(17.6%)e|2icH(Table
7).

7 +E2%F UEF

ey gwas i 154(44.1% )04 ebste
o, Grade Iol4 2745 1o gheige] wls
Wow Grade ITol= TollF 4«defa] Aot 3
wzs] pyas daztede] T4(46.7%)2 7Hd B
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g, #AEFe] 34(20%), A 2+0(13.3%), 47
Beao] 24(13.3%) &olzich(Table 8). +5ci3
Hof e &F T4(46.7%)2 §Fe] HAdside
o, #Edia AT E 549(33.3%), HAFELHA M=
3o (20.0% )oll 4] sl ey, b EgEE 29
g+ el e 44(26.7%), RAE 9 B iis Tl
i 94| (60.0%), AAEFEE A8 Tl He 24
(13.3%) 4 4"t (Table 9).

ey Apurs 242 Hi 59%E epdow, )
o2 2o 95 Grade II &4belgla, Fubd &
Ao Fusrsy Fubgds gl F¥elgdch

o] &

a ot

A 5l = apdadaiabe] x2|e]d B e W3
Bgse Aad A4 ApgEel s = (55~60

Table 8. Postoperative complication according to

contamination
—_— e

1 Ir 1III Total
Sepsis 2 | 3
Wound infection ] 2 T
Perianal sinus 1 |
Intestinal obstruction 2 2
Enterocutaneous fistula | 1 2
Total 11 4 0 150(44.1%)

I, II, I1I: Flint's classification

%), ofak gl Aabdae] AL FFTEE L%
Ao A7) B4 9 HE whaga) Azpe] Az
Mo gldted 548 dee] Fasich FH7]F o
A, 22 HFo g ¢lfh Apubgt e HAE Fhis
ot #ah, B4, $EF5 e o 9 AH3AE
o] Y= o ¥ Frlapgch”.

1951 Woodhall5"'= =j&f ofjabssbgbajed] 3]
ofa Walggrze] kAlde] 2FE AMZE ol
19802 73l AAZFEE @o] AHEsHe, 7
EAFE AL e 9 2raye] ez 25hA A
ol o2 22 Aled] sd, A vg o
A7) l4i5e] g 1A A FEe| A oA A
w0 7he 3l gghae] A Ee] gopt

dayjfre= 244 A3 A$ Schrockd'" 2
2] ~504ell 4 59%, GarfinkleS'™'& 20~50 <l 2
56% Hch sheda, &5 20~404 <14 58% st
1 #tglow, HAELS 315044 54.9%2
malyr, AWEE )z 3.25: 18 &%F, 45",
Dang"'s} ®|shec),

ATz Yl A7 Fe) telvebdds 4
olgt &4de] “ET FEALT Apabel] 2 7o) H2
g)®, #AAEe] A4 e ¢y B5-Fdel 9
gk 7o) 1042 20.4%2 7F3 wstewd, Grasbager
S%el 2leld ofabHFo g dlest Fade A4
2 s v gde=d, HalEs] AT 14.5%F AFEA
e}, #Fe] 93 Steeles" ™ol g5ty 2k HAn}
g} F5% 2E¥E Helw gled, SchrockF™'3
Garfinkle 5= o|st 9|s=#glct. 22 Kirkpa-

Table 9. Compliction according to operation name and injury site
——

PC RA PP RP RC TC LC
Sepsis 3 3
Wound inf 3 3 1 2 3 2
Perianal sinus | |
Intestinal ohstruction 2 1 1
Enterocutaneous fistula 1 1 | 1
Total 4 9 2 ] 7 3 &

1. RC: Rt. colon, TC: T-celon, LC: Lt. colon

2 PC: primary closure, RA: resection & anastomosis, PP: primary repair with proximal diversion. RF:

resection iwth proximal diversion
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tricks*'& WA FHabe| 73 wriksle F4=
3 BwEleg e, HaynesE'™& Hojubgefs] &
dabelzl dgick, o|§% Eualel| wlel Frbggel
chaeid apol qlA|gh g RS Fakal
S o g3 Adaa) S-AA@aed E4be] gow
Aol M faFe] A wola Basiycl 33
=8 A5 SA "Aeo] 12+4(35.3%)=2 7P walkar,
olabdd #are| He e Habe] 49 (11.8%), ol ~H%
¢] 44(11.8%)2 jeltew, o= Dawess" %
Haygood5"'e] ¥ y§ zmse]l HFalsigo), e
2§ 29 A%+ Flint" e 25E Agetded,
AalE 2 244 Grade Io| 274, Gradellz} T«|e|]
e}, A R Ay FA42 @do|u} Fulef| 2§
Sobabs Fabeuh, SFubdalel] o @ejLlAR alfh
el

A o AlAe] HFe AGole HITE) o999
HAx, §hake] Halde, Fubsatold, 4E FE7
A8 ATA|Zd, 222 AYEE nedle] ey E
B3 5 cloh &kl dEkEAbe] seudles iy
EibE, A9 AdE 9 debiRdbe, &4y 2
g, &4 g o S8R AdEFese] dd.
elalal 2452 Woodhallil Oschnerss'®* e
2labyl 4ldaia by Wi e 24 dAgEEE 4
dabs zlnet Aela o] Az g7z g5
A A SEE AN, HxEr & EelEn
FAg F "l q7kEae) of 50%edA Apgslar 9l
c},

Stones} Fabian5®'2 &« &S4e]r} ofrn,
Aok 1000 ce eldke] 284, S &43)0) 2
7h=] elzbadw, e de] F4dde], 25 BA7)
ot Aldlgh AS, HAleE ag Axs] A &
4 Bwdade] gliad dalz) Ygee] Hee] =y
g alsrce falge] Soia b F42 A=)
el FAA =e 2 rEe] s o)A
Svie} Fale] cpeA s glch FSdake] &4
e 7579 AF 25 odaly] 3gss A¥sEky
2, Thompsons™ & 442}y ¥¢5< 52%, dP=
FaE 28%04] |#Ete s, DemetriadestT" 2 ol
A2 gdEs T38%, AYZFELE 262%04 219
ﬁ“Hfl-‘ll #AE5WAAHE FE¥E HPEZFE] 363

, dabEggkae] 22.7%21%1x, ThompsonE™'&

datH g ghEo] 52%, AAEF@o] 28%«1 2)es]
o, Demetriades5"2 Uald¥ghe 48.8%, 4
FEFSE 572 AYged, Azleges 3y #
alell A gle] 5 wizte] Af 20%4, 5 oz
o4 11.8%, #Aizez 26.5%e04 daldiges
AldstEon, g5 &8 #ddch Flints e
Grade I =42 25 3l Rdl=&, Grade II %
Mol M= b8 aale] kel glgled, F5%¢
Aol = Grade I+ 67%, Grade 11+ 55%,
Grade III«] 4= 14 oz 3342 8049,
|25 8] 49+ Grade I+ 84(29.6%), Grade II
o = 1ol (14.2%)ed 4 218 E3bss A 8Ehgc).

Demetriades3 "« 2]3lH HAdx=Fee] 2ise
AT HW ed], FRse dabsd, ieke] el
U el glalx Bihe o Y Y 2FEL
s Ashe alde] e fEHAST, HAaEr o
ag-ghe) s o o 4drbe S 2 b s AldEs
7ol $& e g Wk £ANS]E Ng mi A
MA- FAEe AR Ay ] abe] AlskAdt E-4te
7lEsd elgd ut Eabadel ey Fabdate]l 4§
Y & dAHEEe] 7 dele 53] frE5del F
& B Fast Sablabsadel s Alalalbs 2le] Fof
Schrock®} Christensen™' & &4b5l ojabg 3435
= A EEN FEe] %ol 47T fget Kirk-
patrick 5" FEHHA EALE FA® B3
& Brhds} ge] A" ¢ 2ddda @) &4 s
T4 R DAY HAERTES dAaMEgEd Mg
fo dF dA5Es == 7lE5d FAEe] ke 4
Bk, shlAs o 45 S A,
#ztbe] A5 stalatelnt 7o ol dalEgls o A
ArFEs AldEdct

23424 Lavenson ™ WEd AAs #ge
delddrd o/ 49 U3 APgeyy E B
& A Azt At g gl EE wel 9 gld 8l
dovt, Trunkey and Shires52 517k abe] 4]
Y55 Fadka gx A4 szt S4d4
He H41E Faslscl.

=5 Ee EEenrnsnmy oet 25~58%
2 w8 v EE el gle o, Beall§'& #43)
del 7H go, chiel Sl gk, FAHF, A
aela FF galEghgeletr dashgl
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a, AEHE sAtge fulEss BE e
dolebs #lch. AMzMEE A4 44.1% A FgEFe]
Whflalg o], aabgtee] fhdlEE 46.7%F A=E
Aok H®@E, A Feldct. HAF G EYUE
& Alser el A A S e 60%E AR
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ShE 2N £5 oo 2 S9lew Kirkpatrick
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wrje] s A ate Al E 59%E 24 BF
TR &4de® FN 29, FubEaE A &€
o] A}ele]gic,

# =

1) =13 ¥ = 4097} 109(29.4%)22 713 o
s, dddede 36849, d v 3.25: 18
Abzb whkel

2) 9 F42 HEo] 284(82.4% )= 7} @yt
3, {8 &o| 44{11.7%), S5 24(5.9%)F
o] gjc],

3) A HF2] MR fygeod gt ENFA
o 104(29.4%)22 »}3b w@stx, sHEabe] 640(17.6
%) A HAF 54(14.7%), &FF 44(11.8%), H4F
Malg 44 (11.8%), A3 4o(11.8%), === 14(3
%) T4 %k

4) A HTRAE = SHAe] 124(35.3% )2 713t
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(2.9%) wolslz, S4-Fated 2 Hyg 24 ¥
WAk 4+, SHEA 44|, sty A 1+, =3 1402l
&, #Epder APAFH L= 23e] 34, 84
A, s A=A, A 2 |2 e e, 919
Hoew HEgH F5v SHA] I, A 24
o] gt

5) e HT R Hx= Flint2] #57d 24 Grade
Ie] 27+8(79.4%)=, II7} 7+4(20.6%)elm, III&
sigdch ehEg, dEd, H9, A o8 HF o
5l A4+ Z2t v 5% Grade o]z, B55F4d 2%

Aol Iel 70i(70.0%), II7} 3e4(30.0%)=l%dat,
2laldAFAlell= Io] 3e(60.0%), 117} 2<{40.0%)
al®, @EAel A Io] 4o4(66.7%), II7F 29(23.3
% el sl oh.

6) +4F FETAE] AIRRE 6417 A 124)7F 4}
ol 7k 14 (41.2% )2 713 whgba obE2 64)7F o)
A pEdt 13+(38.2%), 12413F o592} 244)7F Ape]
of 2k 64(17.6%), 2442k o] F 48A13F o]y
TEd A5oh 14(2.9%) =gt

7) Tee e AAH R HAs 9 ddFg
el 154(44.1%)=2 71 @skx, ofgd dslalgsd
& 94(26.5%), WA ¥ THEZFE T
(20.6%), 2AF % THF+-T5& 39 (8.8% kel gic),
Grade I wiabald 27«3 14« (51.9%)e4] HZH
HAA 2 dIEHREE Mg, deEge] 84
(29.6%), «da283s 2 TH =Tl 44(14.8
%), HAE B THFEFEe] 14G.T7%)E ebd
ct, Grade II wiah3ld 7«3 3«41(42.8% )94 <3}
HEgw o IHFEFaL Adsie, 24 (28.6% )
A "dAlg % THYEEFEL AldHen, dalzEil
= 19(14.3%), e ¥ ddighs 144(14.3%)9
e},

8) oo HTRAAHE 1043 8441(80.0% )
A AAde ¥ S Fghes sk, 2440(20.0%)
of ] dal= Fgad Ao, Y33 H3yaa)
of = 7ol F 54l(71.4% )14 dxEghsS A4
Bhaie 24(28.6% )M ddw 9 dodigiaS Al
stgich. H5dg AT |TddlAes do¥yg 2
THEZFEo] Td(4L2%)2 7} @tz Al ol
HebEgs 544(204%), s u FNEFE 34
(17.6%), st zl2gihse] 2« (11.8%)e] %}

9) ¢EF PFe Ha 15 (44.1%)= 4 ebd
owi Fhabztede] 74(46.7%)2 i @etw, HEE
o] 3e8(20%), G 2+(13.3%) LGuFTe] 24
(13.3%) celdel, $5da HyeHes &5 T446.7
%)2] g Fe| walzig o), H2diA HFPHE= b
(33.3%), HdAA = 340(20.0% )04 LAz}
oof, qlapdEges AP FAds 4(26.7%),
Al 9 dEgE Lo 94(60.0%), AFEF
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