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Clinical Aspects and Prognostic Factors Of Small Bowel Perforation
After Blunt Abdominal Trauma

Ji Won Kim, M.D., Seung Su Kwak, M.D., Mun Ki Park, M.D., Yong Pyeong Koo, M.D.

Department of Surgery, DaejunSunHospital

Background: The incidence of abdominal trauma with intra-abdominal organ injury or bowel rupture is
increasing. Articles on the diagnosis, symptoms and treatment of small bowel perforation due to blunt trauma
have been reported, but reports on the relationship of mortality and morbidity to clinical factors for prognosis
are minimal. The purposes of this study are to evaluate the morbidity and mortality of patients with small
bowel perforation after blunt abdominal trauma on the basis of clinical examinationand to analyze factors asso-
ciated with the prognosisfor blunt abdominal traumawith small bowel perforation.

Methods: The clinical data on patients with small bowel perforation due to blunt trauma who underwent
emergency surgery from January 1994 to December 2009 were retrospectively analyzed. The correlation of
each prognostic factor to morbidity and mortality, and the relationship among prognostic factors were ana-
lyzed.

Results: A total of 83 patients met the inclusion criteriaz The malewas 81.9% .The mean age was 45.6
years.The mean APACHE Il score was 5.75.The mean time interval between injury and surgery was 395.9
minutes. The mean surgery time was 111.1 minutes. Forty seven patients had surgery for ileal perforations, and
primary closure was done for 51patients. The mean admission period was 15.3 days, and the mean fasting time
was 4.5 days. There were 6 deaths (7.2%), and 25 patientssuffered from complications.

Conclusion: The patient’s age and the APACHE |l score on admission were important prognostic factors
that effecteda patient’s progress. Especialy, this study shows that the APACHE Il score had effect on the
operation time, admission period, the treatment period, the fasting time, the mortality rate, and the complication
rate. (J Korean Soc Traumatol 2011;24:82-88)
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S ozt A, A8, YWY Al APACHE 1T score, £4H0)
A FEtA A- AN FEAZLE e FA(ETE vs 3

AR, QTR AAQ 5AE oty 9ldho

Table 1. Mechanism of injury of small bowel perforation due
to blunt trauma.

Mechanism of injury No. of cases (%)

Car accident 44 ( 53.0)
Motor cycle accident 16 ( 19.2)
Pedestrian accident 3( 36)
Violence, blunt 14 ( 17.0)
Fall down 6( 7.2
Total 83 (100.0)
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5 EA st &A% A AR ARl A AL
7} 4490 (53.0%), S EvFo] A7} 1690 (192%), B3 A AL
J7F 34 (36%), EF EbAo] 144 (17%), /o] 64
(72%)2 A x4 AL Q1S 1% Ao 9k &
g Aot eS ¢ 4 ANUTHTable 1).

A48 FA7) 6840 (819%)E oA 154 (181%) K t}t ©

Table 2. Dermographic and clinical data of small bowel perfo-
ration due to blunt trauma.

Factors Case (%)

Mae 68 (81.9)

Gender Femae 15 (18.1)
Age <=45 54 (65.1)
(inyrs) >45 29 (34.9)
0-5 48 (57.8)

APACHE |l score 6-10 24 (28.9)
>=11 11 (13.3)

Timeinterval period 90-120 (72
(minutes) 120-150 3(3.6)
>150 68 (81.9)

1 hours > 9(10.8)

. 1~2 hours 45 (54.2)
Operation time 2-3 hours 24 (289)
3 hours< 5( 6.0)

Operation site jgiunum 36 (43.4)
ileum 47 (56.6)

Operative Segmental resection 32 (38.6)
procedure primary closure 51 (61.4)
10cm > 2( 6.3

Length 0; 11~20 cm 17 (53.1)
el 21~30 ¢m 10(3L3)
30cm< 3(94)
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ggon H4 456(11~96) M Atk W Al
APACHE 1I scores= ¥ 5758 (0~17%8)¢]oH
APACHE 1I score 58 ©|a}7} 484 (578%), 6~10%¢] 24
o (289%), 1173 o4 114(133%)2] WEE How &
Aol A 7R A AIZR H 39595 (60~2,880%) ©]
Foa=g

3 FEAE HE LIE(60~2108) 22 1~24]7F
o] 45(542%) % Iukp o] F o E VEMRIL 2~3A]7k0]
24¢1(289%), 1A ZF ©]at7t 9¢1(108%), 3A1ZF ©]/do] 5o
(6.0%)° WEE Hom Feies 3740 474
(566%)% 379 369(434%)Ht}t ¢ B2 ZoF YE

B W HS primary closure”t 5101]( 14%) 2 seg-
mental resection ©] 329 (386%)H T ¥ B2 Zo2 e}
o HAWHLAE 11~20 cmo] 17«4](5%1%); hEE
2 UeEgY 21~30 cmo] 1041(313%), > 30 cmo] 3¢

(94%), { 11 ecm7} 20 (63%)] NEE HYTH(Table 2).
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Table 3. Progress data of small bowel perforation due to blunt

trauma.

Progress Duration (days) No. of pt (%)

LOS-hospital* 10> 25( 30.2)

11~20 44 ( 53.0)

21~30 10( 12.0)

31< 4( 4.38)

LOSIcUt 1> 17 ( 20.5)

2~3 34 ( 41.0)

4~5 17 ( 20.5)

6< 15( 18.1)

NPO period 1~2 4( 4.8)

3~4 47 ( 56.6)

5 32 ( 38.6)

Total 83 (100.0)

* L OS-hospital: length of hospital stay,
' LOS-ICU: length of ICU stay
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Hat ALLYFE 153Y(~64), 8399 Fat F 78
(93%) 9] A7t T8AE AEE 319
2 A7 349(~129)°| %
459 (~99) o] AtH Table 3). FHZ=L .
B oH, A ol 8d, HPFo] 7o, A H Ao
= ]

46, F4 A¥Aol 4el, A AN FH ARAS WA B
whE 20 9T, APRE A97F 60(72%) 2 6o R 9
Zoz Ausg.

3. APACHE Il score systemOf [C}IE x| A1} & 1E

ATE 3l guk YAZ 7+ 599 FAE EFe HA
83M o] gx}ol| Al APACHE 1I scoreE 2 -£3}3ith H%%!
9 ALo= APACHE I score’} 11 ©o]Ato] 21454,

6~10°] 19299, 0~57} 11449 = APACHE 1II score7} =
STE it ALt 1 AR e th(p<0.05). =g
Z3 34 28717ke] 9o = APACHE II score?} 11 ©]
2ol 591, 6~10°] 4.38%_1, 0~57} 24292 APACHE II
score 7 FETE Wi TEAA A7) 11 AR
YEREAL(p<0.05) F21717k9] 73-9-el%= APACHE 1II score
7F 11 ©]’e] 573Y, 6~100] 5259, 0~57} 369U
APACHE II score’t =248 Hd 52]717k0] 71 Aoz
YERETH(p<0.05) (Table 4).

AtEe] 7% WY A APACHE II score 10 ©]&}oll A
= e 5 A #@a7t ¢199 4 APACHE 1T score 11
ool e 119 Foll 64(545%) A o7 Qo]
APACHE 1I score 10 o]&tH T} 11 o]Ald| A AlgEo] ¢
o Z0E Uggton FAXHCE §o% Aol HSI
TH(p<0.05). 3 oF9 Agoe APACHE II
score 5 ©]slol M= Q%%O] WAE 7497} 48 F 34
(63%), 6~10914= 249 T 12¢1(500%), 11 ool =
119 Z 10¢1(909%)% APACHE I score’} Eold42
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Table 4. Correlation of APACHE Il score with LOS-hospital, LOS- ICU, NPO period of small bowel perforation due to blunt trauma.

APACHE |l score No. of pts Mean (days) S.D* p-value
LOS-hospital T  0-5 48 11.44 3.690
6-10 24 19.29 5.960 0.00
>=11 11 21.45 22.120
LOS ICU*t 0-5 48 2.42 1.442
6-10 24 4.38 1.789 0.00
>=11 11 5.91 3.961
NPO period 0-5 48 3.69 1.014
6-10 24 5.25 1.482 0.00
>=11 11 5.73 3.690

* S.D: Standard deviation, ' LOS-hospital: length of hospital stay, * LOS-ICU: length of ICU stay By One way Anova analysis



S A EC] Sl e EAHSR ot zolE 5. 0| & olXjel X2 Zutele| T
G HpK0.05) (Table 5).

Al o3 Y A] APACHE 1T score, A X <7}
4. AP TR0 M2 A kA 3l A A A- Az FEATE AR, LS, T3
AR71ZY, FA4717 AV E, S ook Al s
A el o™ Rl HEZFo] 64 (100%) X A EHE ZAF7HA] AAE B9 o] At o3 A%
AgEE A FedAv 339 497 68 F 54 Ao gatol gl A dxle] AL, THA
(833%) 2 3|4 ASHt © B o2 eyt 5717y 24717 FHS g SAHSRE fos o
(p=0.04) (Table 6). S m AL UYL APACHE II score= 324 $4A]7F
APACHE 1 score®] 790l ApdslA] 2o #A9: 2 ML, FEARL AB7ZY ST AMEE, S
4904, Abget A= 1450802 Age 749 APACHE o R5o XNgAHd ol dFE AL ASES oW
I score7} ¥ =& A0 2 Yeld(p<005) dAMLAL 7 AF+E T3t FAF & U Ath(person correlations
ol APGSA] ¥ AT 2187 cm, AFEE A9 p0.05) (Table 8).
3400 cmo 2 Apge ZA9Ut o w2 ZCoE Ugut
(p=002) (Table 7). v. o2 &

Tableb5. Correlation of APACHE |1 score with mortality & complication rate of small bowel perforation due to blunt trauma.

APACHE |l score 0-5 (%) 6-10 (%) >=11 (%) Total (%) p-value
Mortality Death 0( 0.0%) 0( 0.0%) 6 ( 54.5%) 6( 7.2%) 0.00
complication yes 3( 6.3%) 12 ( 50.0%) 10 ( 90.9%) 25 ( 30.1%) 0.00
Total 48 (100.0%) 24 (100.0%) 11 (100.0%) 83 (100.0%)

By chi-square analysis

Table 6. Correlation of mortality with gender, operation site, operative procedure of small bowel perforation due to blunt trauma.

No. of pt Death (%) p-value

Gender Male 68 4 (66.7%) 0.31
Female 15 2 (33.3%)

Op. site* jeiunum 36 5(83.3%) 0.04
ileum 47 1 (16.7%)

Op. procedure!  Segmental Resection 32 2 (33.3%) 0.78
primary closure 51 4 (66.7%)

Total 83 6

* Op. site: Operation site, * Op. procedure: Operation procedure By chi-square analysis

Table7. Differential verification of mortality of small bowel perforation due to blunt trauma.

No. of pt mean Sdt p-value
APACHE Il score St 77 4.90 3.247 0.00
D' 6 14.50 2.074
Length of resection (centimeter) S* 30 21.87 7.267 0.02
D' 2 34.00 5.657
LOS - hospitdl. (days)* St 77 15.90 9.592 0.00
D' 6 4.00 3.950

* S survival, ' D:death, t Sd: standard deviation, * LOS-hospital: length of hospital stay By t-test analysis
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2 By HI (25)¢] Bured 3kx1e] APACHE II score’e Abgap7h A&

Zdol A ARG on] QA EkeE (1984 vs 45%) B AelA
59 2 9] HA Jrh(10) Az A= AFARLTL % APACHE 1I score 10 o|&toll A= 4 & Alws 342
6%2 2% Aol 7 g dleldlen, 55 A 7F 91919 W APACHE 1 score 11 o]l A= 119 Zo
Z

YAyol 74zt 17%, 7%= LreRstth 6o (545%)¢] A o7} 9le] APACHE 1II score 10 ©]3&}
Lol EAtel FHopdk AL 1) SRR EEFH F Hoh 11 o]idolA AbgEe] © E2 AoZ Yeyon
o o3l #E/d(crushing injury) & #7] 41 3ol 2) EAHSRE gt AolE HATHp0.05). T3 FHF o
BE FA A A% B B Aad uige] S o] Z9-o% APACHE 1I score 5 o]t A= 5ol
7} Aol BdE § 9, 3) MAARA oy - WA A7t 488 F 34(63%), 6~1001M = 249 T
BAAAE T A g3 22 I FHore 1299 (50.0%), 11 °]dolAEs 119 T 104 (90.9%) =
FA3% 7F&-74ro o8 A (shearing force)©] 718l A] APACHE T score 7} Eold4E S WA EC] 715
71 47] wWEe|th(1112) o] g o|2EL ol & 3§ = e H9onm EAHOR {98 Aol HIYH
M A% Aol dod F A5 HoFr(69) (p€0.05). E4 9% A2ZHdFTY A A
H 5o B4 FAH oot A=, I ol% A APACHE II score= 3HA}9] F&A17 2 A9, X E7)
shate]l AHE Awbg oz YelylE APACHE scoring 7y A2 APEE, S oAFd s PAL s
systemo] =F 3] F3 AE ZAHsI= d HEFHS S o AFE E3le FAT 4 AUtk
2 0|85 7 9t} APACHE scoring system< 1978 1) 3+ Knaus 5(26) 3 Solomkin 5(27)& g9 Z7}7}
=9 HCFAOIA A& /aso F3Ad 94 dAES APACHE II scores ZF7HA717]1& aRAIRE A5 Al
oz AMEE )% 27 (1314), APACHE I scoring sys- gl 92 vA= AAA HFE ol st &
tem 19809t Knaus 5(13-15)¢] 34719 Az WHFE AFAME AFol APFES To% WHF7 HA= &%
2NE @t AA o7 2FY T A=E SAs= O (p=0873) AH> TR ALY F, AL A7)
o Ax 1 A8 "7 S Hol B4 ol 79 (16-18), 7k 22 717 §HS g 9FE PAL das o
AR AR 2819 2 A AF(20), 34 AF4A ATE Fate FAT F Ui
(21)59 A5 oS8 sl o] &= AR FAA 2% AF SR A Watts$} Fakhry 5(2829)2
uebA Azte A A% AY SARE GRS E 5 FAoR odAEd UYds 275000 9 $AkE o
APACHE 1I scoring systeme AAE A& Fo2M 1 OB ARG At 24N 7F o] % & $Apo] AgE ]
o Q1A FHE Bl 3] Sl & A+E AT 15%% 24A7F ol &t A9 AMEER]l 4% BT &
APACHE 1T scoring system2 12702] A2 w4 9] AES YR H, 8217 old] $&d Skl Y
$ake] vo] gl vk A7 Aol Wigk AaE dA B3t AA FHZo] Aadtty B 34 Th(28-30) Robbs 5
He A7t 2255 219 JHE A Yeioh (6)2 HAF T 1A oF F&3 59 ALE9)
AT B A% HAY 19 Wd A H 578%% 24AZF oWl F&e Iw9 AMYES] 212%KH )
APACHE score:™ 575802 A Z(22)0] B3 4454 A =& AALES YERTY B S92 Fang
Bt} =28 H42 yebilth 3 Schein 5(202324) 59 F I579 AgEd e FEEZ Aol gldle
A HFE Aol A & A APACHE 11 Score7} 108 o4 U 3HS S FEHA zelrt Yehdty B
ATFE AtgEo] dASHA F7F st B, A 5 Stk oyl AFAdAME EHOZHY F£4 AZ/A

Table 8. Correlation of age and APACHE |l score with operation time, length of resection, length of stay (hospital/ICU), NPO time,
mortality, complication of small bowel perforation due to blunt trauma.

Op.time* Lengthofres.” LOS hos.t LOS ICU® NPOperiod Mortality Complication

Pearson

Age correlations -0.07 0.20 0.34 0.39 0.30 0.01 0.22
SP (both) ' 0.48 0.26 0.00 0.00 0.00 0.87 0.03
Pearson

,IAI\I:,CAOCr:Ie-IE correlation 0.29 0.22 0.31 0.51 0.33 0.62 0.65
SP (both) 0.00 0.22 0.00 0.00 0.00 0.00 0.00

* Op. time: operation time, ' Length of res.: length of resection of small intestine, * LOS-hospital: length of hospita stay,
$ LOS-ICU: length of ICU stay, " SP: significance probability By Pearson correlation analysis
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