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- Abstract -

Nonoperative Treatment for Abdominal Injury in
Multiple Trauma Patients: Experience in the Metropolitan
Tertiary Hospital in Korea (2009 ~ 2014)

Seung-Young Oh, M.D., M.S,, Gil Joon Suh, M.D., Ph.D.

Department of Surgery, Seoul National University College of Medicine, Seoul,
Department of Emergency Medicine, Seoul National University College of Medicine, Seoul, Korea

The aim of this study is to present a nonoperative treatment for abdominal injuries in patients with multiple traumas
and to discuss the role of metropolitan tertiary hospital, non-regional trauma centers.

We collected data from patients with multiple traumas including abdominal injuries from 2009 to 2014. Patient char-
acteristics, associated injuries, short-term outcomes and departments that managed the patients overall were analyzed.
Based on treatment modalities for abdominal injury, patients were divided into two groups: the operative treatment
group and the nonoperative treatment group. We compared differences in patient characteristics, injury mechanisms,
initial vital signs, detailed injury types, lengths of hospital and ICU stays.

Of the 167 patients with multiple traumas, abdominal injuries were found in 57 patients. The injury mechanism for
44 patients (77.2%) was traffic accidents, and associated extra-abdominal injuries were shown in 45 patients (78.9%).
The mean lengths of hospital and ICU stays for the 57 patients were 36.4 days and 8.3 days, respectively. The in-hospital
mortality rate was 8.8%. Ten patients (17.5%) were treated operatively, and 47 patients (82.5%) were treated nonopera-
tively. Among the 47 patients in the nonoperative treatment group, 17 patients received embolization, and 3 patients
underwent a percutaneous drainage procedure. Operative treatments were used more in patients with injuries to the
pancreas and bowel. No patient required additional surgery or died due to the failure of nonoperative treatment. No
differences in the clinical characteristics except for the detailed injury type were observed between the two groups.

In appropriately selected patients with multiple traumas including abdominal injuries, nonoperative treatment is a
safe and feasible. For rapid and accurate managements of these patients, well-trained trauma surgeons who can manage
problems with the various systems in the human body and who can decide whether nonoperative treatment is appro-
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priate or not are required. [ J Trauma Inj 2015; 28: 284-291 |
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77.2% (44/57) A cH(Table 2).

J

-z
e
S~

ft

o

P e el 4 F

713 B3t =

=
o = “ oOr
TFAAQ B EgorE 0] B &4 &4 57 © F5 SR 70.2% (40/57)9] BAtellA] FHEO1QI%
< 2079(35.0%)°1AA HEht 718 2 vlg AFA|SkL 9) oh ERE RS AR 71 29 Tl 63.2% (36/57),
Aom HFgAol 147(24.6%)0AA et F A= =0 540] 40.4% (23/57)°1 4 FHEE o AT, o] o=
2 3o AAST QAT 7 ugEe] FAN 7 R 4 b e T M3 EAbo] 20% o)4e) 8
S RSSO R AR 247 42,1%9F 26.5%% H5- oA FHtElo] 9lglom 78.9% (45/57)2] ALl A] HA &
o) 50% ol AT Qloleh olglel® BE HY  AS EFsto] T 29 o)4ke] EAfo] ERIE K Table 3),
4] 15%(26.3%), A% <42 59E WA gl BE 4o el oy £4 4 ARE 919 U
ouf, g S AV &4, Teln F SAE AR B @ BRRE o3k Fron 3k A4, 43l
oAl EH1 = }lcH(Table 3). Solstyl oAFelT} vk T} Qllon SFolskuls}
Table 1. Characteristics of patients with multiple trauma.
2009 2010 2011 2012 2013 2014 Total
(n=34) (n=31) (n=37) (n=21) (n=25) (n=19) (n=167)
Age (mean+ SD) 47.6+155 49.0+175 471+152 454+180 551+179 56.1+20.1 49.6+17.2
Sex
Male 24 (70.6) 15 (48.4) 24 (64.9) 12 (57.1) 18 (72.0) 12 (63.2) 105 (62.9)
Female 10 (29.4) 16 (51.6) 13(35.1) 9(42.9) 7(28.0) 7(36.8) 62 (37.1)
Injury mechanism (n, %)
In-car TA 6 (17.6) 9(29.0) 12 (32.4) 3(14.3) 7(28.0) 3(15.8) 40 (24.0)
Pedestrian TA 8(23.5) 8(25.8) 10 (27.0) 3(14.3) 6 (24.0) 3(15.8) 38 (22.8)
Motorcycle TA 11 (32.4) 3(97 3(81) 6 (28.6) 5(20.0) 5(26.3) 33(19.8)
Bicycle TA 0( 0.0 0( 0.0 1(27) 0( 0.0 0( 0.0 1( 53 2(12
Fall down 4(11.8) 6(19.4) 7(18.9) 6 (28.6) 5(20.0) 2(10.5) 30(18.0)
Violence 0( 0.0) 2( 6.5) 0( 0.0) 0( 0.0) 0( 0.0 1( 5.3) 3( 18)
Slip 1( 29 2( 6.5) 1(27) 3(14.3) 1( 4.0 3(15.8) 11( 6.6)
Stab 0( 0.0) 0( 0.0 1(27) 0( 0.0) 0( 0.0 0( 0.0) 1( 0.6)
Machine 1( 29 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0) 1( 0.6)
Direct blunt trauma 1( 29 1( 32 0( 0.0 0( 0.0) 0( 0.0 1( 5.3) 3( 18)
Others 2( 59 0( 0.0 2( 54) 0( 0.0) 1( 4.0 0( 0.0) 5( 3.0)
TA: traffic accident
Table 2. Characteristics of patients with multiple trauma including abdominal injury.
2009 2010 2011 2012 2013 2014 Total
(n=12) (n=12) (n=20) (n=3) (n=7) (n=3) (n=57)
Age (mean+ SD) 49.3+139 40.8+183 469+16.0 457+195 394+143 580+122 457+159
Sex
Male 8(66.7) 5(41.7) 11 (55.0) 2(66.7) 6(85.7) 0( 0.0 32(56.1)
Femae 4(33.3) 7(58.3) 9 (45.0) 1(33.3) 1(14.3 3(100.0) 25 (43.9)
Injury mechanism (n, %)
Pedestrian TA 4(33.3) 4(33.3) 8 (40.0) 1(33.3 1(14.3) 1( 333 19(33.3)
In-car TA 2(16.7) 2(16.7) 6 (30.0) 1(33.3 4(57.1) 2( 66.7) 17 (29.8)
Motorcycle TA 3(25.0) 1( 83 1( 5.0 1(33.3 2(28.6) 0( 0.0 8(14.0)
Fall down 1( 83 2(16.7) 3(15.0) 0( 0.0) 0( 0.0 0( 0.0 6 (10.5)
Violence 0( 0.0 2(16.7) 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 2( 35)
Machine 1( 83 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 1(18)
Direct blunt trauma 0( 0.0 1( 8.3) 0( 0.0) 0( 0.0 0( 0.0 0( 0.0 1(18)
Others* 1( 8.3) 0( 0.0 2(10.0) 0( 0.0) 0( 0.0 0( 0.0 3( 5.3

TA: traffic accident
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Table 3. Characteristics of abdominal injury.

2009 2010 2011 2012 2013 2014 Total
(n=12) (n=12) (n=20) (n=3) (n=7) (n=3) (n=57)
Abdominal injury (n, %)
Liver laceration 3(25.0) 3(25.0) 7(35.0) 3(100.0) 2(28.6) 2( 66.6) 20(35.1)
Spleen laceration 3(25.0) 6 (50.0) 2(10.0) 0( 0.0 1(14.3) 1( 333 13(22.8)
Pancreas injury 1( 8.3 1( 83 2(10.0) 0( 0.0 1(14.3) 0( 0.0 5( 8.8)
Kidney injury 1( 8.3 1( 8.3) 2(10.0) 0( 0.0 0( 0.0 0( 0.0 4( 7.0)
Liver contusion 3(25.0) 0( 0.0) 1( 5.0) 0( 0.0 0( 0.0 0( 0.0 4( 7.0)
Spleen contusion 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0 1(14.3) 0( 0.0 1(18)
Bowel injury 0( 0.0) 3(25.0) 4(20.0) 0( 0.0 1(14.3) 0( 0.0 8(14.0)
Vascular injury 3(25.0) 2(16.7) 8(40.0) 0( 0.0 2(28.6) 0( 0.0 15(26.3)
Others* 1(25.0) 1(83 2(10.0) 0( 0.0 1(14.3 0( 00 7(12.3)
Associated injury (n, %)
Head injury 1( 8.3 3(25.0) 3(15.0) 2( 66.7) 4(57.1) 1( 333 14 (24.6)
Facia injury 5(41.7) 5(41.7) 6 (30.0) 1( 333 4(57.1) 0( 0.0 21 (36.8)
Chest injury 7 (58.3) 5(41.7) 17 (85.0) 3(100.0) 5(71.4) 3(100.0) 40 (70.2)
Spind injury 2(16.7) 2(16.7) 7 (35.0) 0( 0.0 4(57.1) 0( 0.0 15(26.3)
Pelvic fracture 2(16.7) 5(41.7) 10 (50.0) 0( 0.0 4(57.1) 2( 66.7) 23 (40.4)
Long bone fracture 8(66.7) 8(66.7) 13 (65.0) 2( 66.7) 5(71.4) 0( 0.0 36 (63.2)
Vascular injury 0( 0.0) 0( 0.0) 5(25.0) 1( 333 0( 0.0 0( 0.0 6 (10.5)
No. of associated injury (n, %)
0 0( 0.0) 0( 0.0) 1( 5.0) 0( 0.0 0( 0.0 0( 0.0 1(18)
1 4(33.3) 1( 83 4(20.0) 1( 333 0( 0.0 1( 333 11 (19.3)
2 3(25.0) 7(58.3) 2(10.0) 0( 0.0 2(28.6) 1(333) 15(26.3)
3 5(41.7) 3(25.0) 3(15.0) 0( 0.0 1(14.3) 1(333) 13(22.8)
4 0( 0.0) 1( 83 7(35.0) 2( 66.7) 1(14.3 0( 00 11 (19.3)
5 0( 0.0) 0( 0.0) 2(10.0) 0( 0.0 3(42.9) 0( 0.0 5( 8.8)
6 0( 0.0) 0( 0.0) 1( 5.0) 0( 0.0 0( 0.0 0( 0.0 1(18)

* 3 cases of hematoma, 1 case of fluid collection, 1 case of anal injury, 1 case of adrend rupture, and 1 case of abdominal wall rupture

Table 4. Departments that the patients admitted for treatment.

2009 2010 2011 2012 2013 2014 Total
(n=12) (n=12) (n=20) (n=3) (n=7) (n=3) (n=57)
Department (n, %)

Genera surgery 2(16.7) 2(16.7) 2(10.0) 0( 0.0) 3(42.9) 1(33.3) 10 (17.5)
Thoracic surgery 0( 0.0 0( 0.0 0( 0.0 1(33.3) 0( 0.0) 0( 0.0) 1( 18
Orthopedic surgery 4(33.3) 3(25.0) 4(20.0) 1(33.3) 2(28.6) 1(33.3) 15 (26.3)
Neurosurgery 0( 0.0 0( 0.0 1( 5.0 0( 0.0) 0( 0.0) 1(33.3) 2( 35)
Plastic surgery 1( 8.3) 1( 8.3 1( 5.0 0( 0.0) 0( 0.0) 0( 0.0) 3(53)
Emergency medicine 5(41.7) 5(41.7) 4 (20.0) 0( 0.0) 2(28.6) 0( 0.0) 16 (28.1)
Trauma surgery 0( 0.0 0( 0.0 8 (40.0) 1(33.3) 0( 0.0) 0( 0.0) 9(15.8)
Urology 0( 0.0 1( 8.3 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0) 1( 18
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Table 5. Short-term outcomes in patients with multiple traumaincluding abdominal injury.

2009 2010 2011 2012 2013 2014 Total
(n=12) (n=12) (n=20) (n=3) (n=7) (n=3) (n=57)
Length of hospital stay (days) 38.4+434 36.2+331 3574536 37.0+34.6 156+9.3 81.7+934 36.4+457
ICU care (n, %) 11(91.7) 10(83.3) 20(100.0) 3(100.0) 6(857) 2( 66.7) 52(91.2)
Length of ICU stay (days) 95+9.2 70+82 94+88 93+112 54+77 70+113 83+86
Treatment for abdominal injury (n, %)
Operétion 2(16.7) 2(16.7) 3(1500 1(333 2(286) O0( 00 10(175)
Nonoperative treatment 10(83.3) 10(833) 17( 8500 2(66.7) 5(714) 3(100.0) 47(825)
Conservative management 7 (58.3) 4(333) 10( 5000 1(333) 3(429 2(66.7) 27(474)
Intervention 3(25.0) 6 (50.0) 7(350) 1(333) 2(286) 1(330 20(35.1)
Embolization 3(25.0) 5(41.7) 6(300) O0( 00 2(286) 1(333 17(29.8)
Percutaneous drainage 0( 0.0 1( 83 1( 50 1(333 0(00 0( 0.0 3(53
In-hospital mortality (n, %) 2(16.7) 0( 0.0) 3(150 O0( 00 0(00O O( 00 5( 8.8)
Discharge (n, %)
Home 3(25.0) 7(58.3) 7(350) 0O( 00 2(286) 2(667 21(36.8)
Other hospital 7 (58.3) 4(333) 10( 50.0) 3(100.0) 5(714) 1(333) 30(52.6)

ICU: intensive care unit
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Table 6. Comparison between the patients treated operatively versus nonoperatively.

Operation Nonoperative treatment
(n=10) (n=47) p-value

Age (mean+ SD) 46.5+17.6 45.6+15.7 0.878
Sex (n, %) 0.487

Male 3(12.0) 2( 88.0)

Femae 7(21.9) 25( 78.1)
Injury mechanism (n, %) 0.810

Pedestrian TA 3(15.8) 16 ( 84.2)

In-car TA 3(17.6) 14 ( 82.4)

Motorcycle TA 3(37.5) 5( 62.5)

Fall down 1(16.7) 5( 83.3)

Violence 0( 0.0 2 (100.0)

Machine 0( 0.0) 1(100.0)

Direct blunt trauma 0( 0.0 1(100.0)

Others* 0( 0.0) 3(100.0)
Initial vital sign

Systalic blood pressure (mmHg) 97.1+56.1 80.7+£53.0 0.411

Diastolic blood pressure (mmHg) 58.3+34.7 47.8+31.9 0.396

Heart rate (n/min) 64.4+37.1 73.2+46.2 0.528

Respiratory rate (n/min) 13.9+9.0 142+9.1 0.922
Abdominal injury (n, %)

Liver laceration 4(20.0) 16 ( 80.0) 0.728

Spleen laceration 1(7.7) 12 ( 92.3) 0.426

Pancreasinjury 3(60.0) 2 ( 40.0) 0.033

Kidney injury 0( 0.0) 4 (100.0) 1.000

Liver contusion 0( 0.0) 4 (100.0) 1.000

Spleen contusion 0( 0.0 1(100.0) 1.000

Bowel injury 4 (50.0) 4 ( 50.0) 0.025

Vascular injury 3(20.0) 12 ( 80.0) 0.713

Others* 1(14.3) 6( 85.7) 1.000
Length of hospital stay (days) 322+31.0 37.3+485 0.680
ICU care (n, %) 10(19.2) 42 ( 80.8) 0.574
Length of ICU stay (days) 10.0+10.0 79+83 0.488
In-hospital mortality (n, %) 0( 0.0) 5 (100.0) 0.574

* 3 cases of hematoma, 1 case of fluid collection, 1 case of anal injury, 1 case of adrenal rupture, and 1 case of abdominal wall rupture
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