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Purpose: The use of computed tomography (CT) to evaluate acute abdominal complaints has increased over the past
two decades. We investigated how the clinical practice of patients with intestinal perforation has changed with the
increasing use of abdominal CT in the emergency department (ED).

Methods: We compared ED arrival to CT time, ED arrival to surgical consultation time, and ED arrival to operation
time according to the method of diagnosis from 2003-2004 and 2013-2014.

Results: In patients with gastrointestinal perforation, time from ED arrival to CT was shorter (111.4 66.2 min vs.
199.0 97.5 min, p=0.001) but time to surgical consultation was longer (135.1 78.8 vs. 77.9 123.7, p=0.006) in
2013-2014 than in 2003-2004. There was no statistically significant difference in time to operation for perforation con-
firmed either by plain film or CT between the two time periods. There was no statistically significant difference in
length of hospital or ICU stay or mortality between the two groups.

Conclusion: With the increasing use of abdominal CT in ED, ED arrival to CT time has decreased and ED arrival to
surgical consultation time has increased in gastrointestinal perforation. These changes of clinical performance do not
delay ED arrival to operation time or adversely influence patient outcome. [ J Trauma Inj 2017; 30: 25-32 ]
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Fig. 1. Number of abdominal computed tomography scans per annual number of patients in the emergency department of the three
hospitals.
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Fig. 2. Patient flow diagram in 2003-2004 (A) and 2013-2014 (B).
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Table 1. Clinical features of study subjects

2003-2004 2013-2014
p-value(N=98) (N=99)

Age (years) 51.6 18.8 61.8 16.7 0.000
Sex (M:F) 75:23 70:29 0.299
Vital signs

SBP (mmHg) 126.0 21.20 123.8 24.50 0.499
DBP (mmHg) 79.4 15.0 74.7 17.9 0.051
Pulse rate (per min) 87.6 19.0 89.9 18.2 0.386
Respiratory rate (per min) 22.6 4.50 21.6 3.60 0.085
Body temperature ( C) 36.5 3.80 36.3 3.80 0.747

Hemoglobin (g/dL) 13.4 2.60 13.1 2.80 0.528
WBC (103/ L) 11.7 5.20 11.0 6.00 0.397
Platelet (103/ L) 268.6 94.10 265.2 116.8 0.823
CRP (mg/dL) 37.1 55.6 59.6 85.8 0.178
ESR (mm/hr) 41.9 39.7 37.2 30.3 0.493
Symptom onset time (days) 1.0 1.6 1.5 3.4 0.253
Operative approach (n, %) 0.000

Laparotomy 93 (94.9) 45 (45.5)
Laparoscopy 0 30 (30.3)
Conversion 5 (5.1) 24 (24.2)

ED arrival to computed tomography time (min) 263.4 142.6 131.6 77.00 0.000
ED arrival to surgical consultation time (min) 080.8 109.3 173.1 101.0 0.000
ED arrival to operation time (min) 378.4 317.6 415.3 205.0 0.332
Duration of surgery (min) 148.1 74.70 131.5 73.70 0.117
Duration of hospital stay (day) 17.9 26.1 18.5 19.2 0.871
Duration of intensive care unit stay (day) 10.0 9.80 09.0 12.7 0.716
Mortality (n, %) 6 (6.1) 8 (8.1) 0.254

* Numerical data are presented with mean standard deviation.
SBP: systolic blood pressure, DBP: diastolic blood pressure, WBC: white blood cell, CRP: C-reactive protein, ESR: erythrocyte sed-
imentation rate, ED: emergency department

Table 2. Comparison of clinical performance in patients with gastro-intestinal perforation according to the diagnostic methods in
periods of 2003-2004 and 2013-2014

2003-2004 2013-2014 p-value

Confirmed by X-ray n=70 n=48
ED arrival to computed tomography time (min) 199.0 97.50 111.4 66.20 0.001
ED arrival to surgical consultation time (min) 077.9 123.7 135.1 78.80 0.006
ED arrival to operation time (min) 289.5 242.6 354.3 172.4 0.114

Confirmed by computed tomography n=20 n=47
ED arrival to computed tomography time(min) 298.6 158.5 156.0 81.70 0.000
ED arrival to surgical consultation time (min) 98.7 72.7 213.2 109.7 0.000
ED arrival to operation time (min) 551.2 330.9 472.0 218.5 0.252

* Numerical data are presented with mean standard deviation.
ED: emergency department
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Table 3. Site and cause of gastro-intestinal perforation by diagnostic modality

X-ray (N=118) CT (N=67) p-value

Site of perforation (n, %)
Stomach and first part of the duodenum 80 (67.8) 26 (38.8) 0.000
Second-fourth part of the duodenum 0 (0) 1 (1.5) 0.362
Jejunum/ileum 13 (11.0) 16 (23.9) 0.021
Ascending/descending colon 6 (5.1) 7 (10.4) 0.170
Transverse colon/sigmoid colon 18 (15.3) 14 (20.9) 0.330
Rectum 1 (0.8) 3 (4.5) 0.136

Cause of perforation (n, %)
Ulcer 77 (65.3) 25 (37.3) 0.000
Cancer 7 (5.9) 10 (14.9) 0.042
Iatrogenic 14 (11.9) 5 (7.5) 0.343
Non-specific inflammation 7 (5.9) 13 (19.4) 0.005
Tuberculosis 2 (1.7) 0 (0) 0.535
Crohn’s disease 1 (0.8) 0 (0) 1.000
Diverticulitis 3 (2.5) 5 (7.5) 0.141
Miscellaneous 7 (5.9) 9 (13.4) 0.081

Table 4. Characteristics of patients with gastro-intestinal perforation diagnosed on operation

ED arrival
ED arrival

ED arrival Site of Cause ofNo. Year of visit Sex Age to surgicalto CT
consultation

to operation perforation perforation

01 2013-2014 F 86 N/A 060 min 0285 min ileum Strangulation
due to hernia

02 2013-2014 M 56 089min 185 min 0842 min Descending Cancer
colon

03 2013-2014 M 41 024 min 173 min 0560 min First part of Ulcer
duodenum

04 2013-2014 F 82 103 min 147 min 0347 min Rectum Stercoral
perforation

05 2003-2004 M 62 N/A 050 min 0994 min ileum Strangulation
due to

adhesion
06 2003-2004 F 88 228 min 050 min 0460 min Ascending Diverticulitis

colon
07 2003-2004 F 56 N/A 028 min 0075 min Sigmoid Iatrogenic

colon
08 2003-2004 M 87 N/A 120 min 0490 min Sigmoid Non-specific

colon inflammation
09 2003-2004 M 41 N/A min 052 min 1073 min First part of Ulcer

duodenum
10 2003-2004 M 42 240 min 060 min 1016 min Ascending Diverticulitis

colon
11 2003-2004 M 36 N/A 170 min 0260 min Stomach Ulcer
12 2003-2004 M 42 N/A 110 min 1426 min Cecum Diverticulitis
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