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INTRODUCTION
Bowel and mesenteric injury after blunt trauma can be 

difficult to assess at initial presentation, and this can result in 
signi fi cant morbidity and mortality. However, some patients 
with suspected injury may not require immediate surgical 
inter vention.

Bowel and mesenteric injuries are a rare occurrence following 
blunt abdominal trauma. Typical locations of injury include 
the fixed segments of the bowel that undergo shearing forces 

during trauma. Initial clinical examination may yield benign 
results as peritoneal symptoms can be delayed. 

The use of CT scans in the diagnosis of bowel and mesenteric 
injury is widespread [1-3]. However, this is not a reliable 
radiologic method for the prediction of bowel injury requiring 
surgery. 

The optimal management of hemodynamically stable pa-
tients who have suspected blunt bowel injury, such as me-
senteric hematoma, mesenteric fat infiltration, bowel wall 
thickening, or free peritoneal fluid is unclear [4]. Although 
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imaging modalities have advanced, the potential for missed or 
hidden injuries were remained [5-8].

Moreover, patients with suspected bowel injury after blunt 
trauma are relatively rare and heterogenous; thus, intensive 
analysis has scarcely been reported.

Although initial conservative therapy with selective delayed 
surgery has an increased risk of complications [9-11], it may be 
beneficial in the clarification of precise diagnosis and appro-
priate treatment in the patients [12]. Additionally, it may also 
minimize nontherapeutic exploration, which carries a risk of 
substantial complications.

In the present study, we evaluated the clinical outcomes of 
initial conservative therapy with selective delayed surgery in 
hemodynamically stable patients with suspected bowel injury 
from blunt abdominal trauma, compared to emergency surgery.

METHODS
This was conducted as a retrospective cohort study at 2 

referral centers after receiving approval from the local ethic 
com mittee (13-1072). 

Over a span of 8 years (2007–2014), a total of 126 patients 
were diagnosed with blunt bowel trauma from abdomino-pelvic 
CT scan and received inpatient management.

We excluded 49 patients who required emergency surgery for 
large pneumoperitoneum, bowel ischemia, other complicated 
solid organ injuries, or large extravasation of contrast from 
bowel or mesenteric injury by CT scan at the admission. 

Finally, 77 patients with suspected bowel injury, which we 
defined as radiological evidence of mesenteric hematoma, me-
sen teric fat infiltration, bowel wall thickening, or free fluid 
in peritoneal cavity, were assessed. All patients were hemo-
dynamically stable and had no combined injuries requiring 
emergency surgery.

To evaluate the severity of multiple injuries, the Injury 
Severity Score (ISS) was used. This is an anatomical scoring 
system that provides an overall score for patients with multiple 
injuries. Each injury is assigned an Abbreviated Injury Scale 
(from 1 minor to 6 maximum) and is allocated to one of 6 body 
regions. The 3 most severely injured body regions have their 
score squared and added together to produce the ISS score 
(range, 0–75). Major trauma is commonly defined using an ISS 
threshold of 15. This score is associated with trauma-related 
mortality [13].

Of 77 enrolled patients, 42 patients (55%) received initial 
nonoperative management which involved fasting and close 
observation with intravenous administration of antibiotics 
(group A). During the observation period, we repeated physical 
examinations and laboratory tests to re-evaluate the patient. 
We also performed repeat CT scans in all cases between 2 
and 7 days after admission. CT scans were performed earlier 

in patients with progressive clinical symptoms or aggravated 
laboratory parameters.

Delayed surgery was performed selectively in patients with 
aggravated clinical symptoms, increasing laboratory parameters, 
including WBC and CRP, and radiological findings showing 
definite bowel injury, or progression of suspected bowel injury 
after a repeat CT scan. 

The remaining 35 underwent emergency surgery (group 
B). Emergency surgery was performed within 24 hours after 
admission and initial evaluation. 

Treatment was determined by either surgeon or patient 
preference after full clinical consideration and discussion. The 
clinical outcomes of this study included the rate of negative or 
nontherapeutic exploration and postoperative complications 
between 2 groups. 

RESULTS
This study included 51 men and 26 women with a mean 

age of 41 ± 15 years (range, 17–78 years). The main clinical 
symptoms was whole abdominal pain with tenderness and 
there were 29 patients (38%) with fever (≥38.3°C). 

Table 1 demonstrated descriptions of initial physical 
examinations between the 2 groups. Traffic accidents, falls, and 
construction accidents were the major causes of blunt trauma. 
Other injuries involved bicycle accidents, heavy machinery, 
fighting, or playing. The mean ISS was 13 ± 4. Group A had 
a mean ISS 12.4 (range, 6–23) and group B had a mean 13.5 
(range, 6–26) (P = 0.271). The clinic-laboratory characteristics 
of enrolled patients were summarized and there were no 
differences between the 2 groups (Table 2).

The specific radiologic signs included mesenteric hematoma, 
mesenteric fat infiltration, bowel wall thickening, or free fluid 
in peritoneal cavity and were polymorphic. Twelve patients had 

Table 1. Initial physical examinations between the 2 groups

Feature Group A  
(n = 42)

Group B  
(n = 35)

Abdominal pain 32 (76) 26 (74)
Tenderness 28 (67) 22 (63)
Hematochezia 4 (10) 5 (14)
Abdominal abrasions 7 (17) 8 (23)
Abdominal ecchymosis 10 (24) 9 (26)
Lap-belt sign 4 (10) 3 (9)
Peritoneal irritation sign 19 (45) 15 (43)
Bradycardia (HR ≤60/min) 10 (24) 11 (31)
Oligouria (urine output ≤30 mL/hr) 16 (38) 13 (37)

Values are presented as number (%).
Group A, delayed surgery; group B, emergency surgery; HR, 
heart rate.
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a single radiologic sign of suspected bowel trauma, 49 had 2 
signs, and 16 had more than 3 signs. 

In the group A, 18 (43%) underwent delayed surgery. After 
repeat CT scans, 4 patients had definite pneumoperitoneum or 
bowel ischemia signs and 12 had mild, progressive or equivocal 
findings with aggravation of clinical and laboratory findings. 
They subsequently underwent delayed surgery (2–4 days after 
admission). There were 2 patients with equivocal findings after 
repeat CT scans and improvement of clinical findings. However, 
they showed abrupt aggravation of clinical symptoms and 
underwent surgery on days 6 and 9 posttrauma, respectively. 
The delayed surgery was performed on 3 ± 2 days (range, 2–9 
days) after admission.

In operative finding, negative or nontherapeutic surgical 
findings were observed in 3 patients who had only mesenteric 
hematoma and inflammation intraoperatively (3 of 18, 17%). 
Six patients had serosal tears with peritonitis, 4 had bowel 
ischemia, 4 had free perforation, and 1 had active hemorrhage 
from the bowel and mesentery. The affected sites were 
mostly the proximal jejunum and terminal ileum. Operative 
procedures included bowel resection, primary repair of injured 
site, and bleeding control.

During the postoperative period, 3 patients developed wound 
infections, 2 had a prolonged ileus over 7 days, and 1 patient 
had intra-abdominal fluid collection treated with percutaneous 
drainage. Additionally, 1 patient was readmitted for adhesive 
ileus symptoms 4 months after trauma, and was treated 
conservatively.

The remaining 24 patients experienced an improvement of 

symptoms and signs after continuous conservative treatment 
until normalization of laboratory parameters and fasting until 
pain relief. They were discharged and followed-up at least 2 
times. One patient experienced recurrent abdominal pain 
during the follow-up period, and was treated conservatively.

In group B, 13 (37%) had negative or nontherapeutic surgi-
cal findings. During the postoperative period, 5 patients 
had wound infections, 5 had prolonged ileus, 2 patients had 
intra-abdominal fluid collection and were treated with per-
cu taneous drainage, and 1 had anastomotic leakage treated 
with reoperation. Additionally, 1 patient was readmitted for 
an incisional hernia and underwent surgery 11 months after 
trauma (Table 3). 

DISCUSSION
Blunt bowel trauma may result in the formation of mesenteric 

hematomas, fat infiltration, bowel wall thickening, or free fluid. 
This poses a diagnostic dilemma given the potential for delayed 
bowel ischemia or perforation. 

In our study, the decision to operate on patients treated 
con ser va tively was based on frequent clinical, laboratory, and 
radiologic examinations.

Although clinical examination can be easily conducted in 
patients with alert mental status, it is an unreliable method of 
assessing the severity of blunt bowel injury. Additionally, bowel 
trauma may be occurred either combined injuries or an isolated 

Table 2. Clinical and laboratory characteristics of patients 
bet ween the 2 groups

Characteristic Group A  
(n = 42)

Group B  
(n = 35) P-valuea)

Age (yr) 42.3 ± 15.3 39.4 ± 14.3 0.397
Sex, male:female 28:14 23:12 0.931b)

Body mass index (kg/m2) 23.8 ± 2.7 23.3 ± 3.2 0.476
Fever (°C) 37.4 ± 1.3 37.5 ± 1.4 0.637
Leucocytes (103/L) 11.0 ± 5.2 11.7 ± 4.5 0.523
Neutrophil count (%) 67.2 ± 15 71.2 ± 13.3 0.169
Hemoglobin (g/dL) 11.2 ± 3.3 11.6 ± 3.1 0.542
Injury Severity Score 12.4 ± 4.1 13.5 ± 4.5 0.271
Combined injuryc) 12 (29) 11 (31) 0.788b)

Length of stay (day) 18 ± 23 15 ± 14 0.518
Number of radiologic signs 0.953b)

  1 7 (17) 5 (14)
  2 26 (62) 23 (66)
  ≥3 9 (21) 7 (20)

Values are presented as mean ± standard deviation or number (%).
Group A, delayed surgery; group B, emergency surgery.
a)P-value calculated by the independent t-test. b)P-value cal cula-
ted by the chi-square test. c)Combined liver or spleen injury.

Table 3. Clinical outcomes between the 2 groups

Variable Group A 
(n = 42)

Group B 
(n = 35) P-valuea)

Without operation 24 -
Surgery 18 35 
    Negative or nontherapeutic 3 (17) 13 (37) 0.129
    Ischemia 4 5
    Perforation 4 5
    Serosal tear 6 10
    Active hemorrhage 1 2
Surgical complications 7/18 (39) 14/35 (40) 0.761
    Wound infection 3 5
    Prolonged ileus over 7 days 2 5
    Intra-abdominal fluid 

collection
1 2

    Adhesive ileus 1 -
    Anastomotic leakage - 1
    Incisional hernia - 1
Medical complicationsb) 4 7

Values are presented as number or number (%).
Group A, delayed surgery; group B, emergency surgery.
a)P-value calculated by the chi-square test. b)Medical complica-
tions (cardiopulmonary, hepatic, and renal complications) were 
also developed in patients with surgical complications.



 Annals of Surgical Treatment and Research 47

injury. Masked symptoms may inhibit the reliability of clinical 
examinations. Therefore, laboratory testing and CT scans are 
also required to make an accurate assessment.

Repeat CT scans can provide useful information in patients 
with suspected bowel injuries [14]. CT images were utilized 
in all our patients, and revealed some cases with progressive 
or definitive radiologic evidence of bowel injury. It is worth 
noting that initial suspicious signs can change and radiological 
findings may be delayed and seen only after the progression of 
bowel injury. Repeat CT scans are recommended for patients 
with initial suspected bowel injury.

Diagnostic laparoscopy may be a good treatment option in 
these patients [15,16]. However, this would require general 
anesthesia, which may potentially aggravate the patient’ 
condition, and the risk of unnecessary surgery or an invasive 
procedure still remains. 

In addition, laparoscopic procedures may interfere with the 
spontaneous healing process, deteriorate bleeding focus from 
the pneumoperitoneum, or lead to iatrogenic injury for friable 
tissue. We experienced a case that required extensive resection 
for surgical injury during the dissection of inflammatory 
phlegmon.

Taking an initial nonoperative approach for suspected bowel 
injury seems to increase the rate of delayed diagnosis. To reduce 
morbidity or mortality, time to surgery has been emphasized. 
Long interval between presentation and surgery was found to 
be associated with complications [17,18]. However, in this study, 
any difference was not found in postoperative complications 
between delayed and emergency surgery. We included only 
the cases with suspected bowel injury, thus, the result of 
complications from delayed surgery may be slightly different to 
other literature.

The risk factors of delayed surgery could not be fully 
evaluated due to relatively small number of patients. Among 42 
patients with initial conservative therapy, 18 (43%) underwent 
delayed surgery. The proportion of patients with delayed 
surgery got increased as the radiological signs advanced (Table 4). 

Additionally, patients with delayed surgery had younger age 
(36 years vs. 47 years) and higher WBC at admission (12.8 vs. 9.7 

103/L) than patients without surgery, but it was not statistically 
significant.

The prompt or accurate diagnosis of bowel injury is chal-
lenging. Despite trying to decrease the missing rate, it could 
be inevitable. For timely diagnosis, many patients may endure 
the risk of unnecessary surgery or invasive procedures. This 
can be significant for patient management as well as to avoid 
long delays. We suggest that bowel trauma may resolve spon-
taneously or progress after initial injury. The missed injuries 
may include gradually advanced bowel lesions [19,20].

Moreover, the outcome of delayed diagnosis is not always 
poor [21]. The rate of missed injuries after initial evaluation 
may be decreased through the use of advanced technology, 
and the risk of delayed diagnosis could be reduced through 
improvements to the intensive care system [22,23].

In conclusion, it may not be possible to eliminate negative 
or nontherapeutic exploration, but they could be minimized by 
selective delayed surgery. 

Our retrospective review revealed that more than half of 
patients successfully recovered without surgery. Although the 
clinical decision in the treatment of hemodynamically stable 
patients with suspected traumatic bowel injuries rests with 
surgeon, initial nonoperative management with selective 
delayed surgery is a good treatment option to avoid unnecessary 
surgery.
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