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Abstract

Background: Recently, the use of a surgical approach in injured 
patients has begun to be increasingly limited to unstable patients. 
Advances in imaging techniques and developments in intensive care 
have increased the applicability of non-operative treatment. Here, we 
aimed to present our clinical experience with different approaches in 
some patients.

Method: Thirteen inpatients who had thoracoabdominal gunshot in-
juries but did not undergo emergency surgery between 2009 and 2014 
were retrospectively evaluated.

Results: Of the patients, nine (69.2%) were male and the mean age 
was 32.6 ± 9.7 years. The mean trauma-treatment interval was 51.2 
± 15.8 minutes. No surgical procedure was performed in 10 patients, 
four of whom had tangential injury. Diaphragmatic repair was per-
formed in three patients after stabilization of solid organ injuries. The 
splenic and liver injuries were allowed to resolve itself through non-
operative management, and there was no rush to repair the diaphragm 
until the splenic and liver recovery occurred. Four patients with tan-
gential injury were shown not to have penetration of the abdominal 
cavity. Two pregnant patients, one with liver injury and the other with 
retroperitoneal injury, were successfully treated non-operatively.

Conclusions: In centers that provide advanced conditions for emer-
gency surgery, a conservative approach can be performed success-
fully in selected thoracoabdominal gunshot wound patients, including 
pregnant patients and those with splenic injuries. Tangential injuries 
can be managed non-operatively after penetration of cavities is ruled 
out. When diaphragmatic hernia is accompanied by liver or splenic 
injury, diaphragmatic repair can be delayed until these injures are re-

stricted themselves.

Keywords: Non-operative management; Thoracoabdominal; Gun-
shot; Injury

Introduction

In the treatment of trauma patients, surgery is still a very im-
portant step. However, surgery has some drawbacks, such as 
more bleeding and the need for blood for patients, possible 
requirements for repeated surgery, incisional hernia, infec-
tion, adhesions, unnecessary organ resection, a second trauma 
to trauma patients, and cosmetic concerns. Therefore, the use 
of the surgical approach has begun to be increasingly limited 
to unstable patients [1, 2]. The ability to obtain detailed in-
formation about the location and severity of injury owing to 
advances in imaging techniques and development in intensive 
care increase the applicability of non-operative treatment. 
Consequently, non-operative treatment, which is standard for 
blunt solid organ injuries, has begun to be applied in penetrat-
ing thoracoabdominal injuries in stable patients [3]. Recently, 
although non-operative management is beginning to be used 
in the treatment of selected cases [4, 5], surgery continues to 
be the primary treatment approach in the gunshot wounds. To 
clarify the criteria in this issue, data from high volume ad-
vanced trauma centers are needed.

Here, in this study, we aimed to present our clinical ex-
perience with different approaches in some patients and to 
question the absolute necessity of exploration in this approach, 
which is applicable with good management in only appropri-
ately selected patients.

Materials and Methods

Thirteen inpatients who had thoracoabdominal gunshot inju-
ries but did not undergo emergency surgery between 2009 and 
2014 were included in the study. The demographic character-
istics of the patients, as well as the trauma-treatment interval 
(TTI), diagnostic methods, length of hospital stay, organ inju-
ries, and therapy methods were retrospectively evaluated from 
the hospital records. According to our clinic algorithm, unsta-
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ble patients undergo emergency surgery, but in stable patients, 
the decision to operate is made after the patient’s evaluation 
with imaging.

Results

Of the patients, nine (69.2%) were male and four (30.8%) were 
female. The mean age was 32.6 ± 9.7 years (range, 18 - 48 
years) and the mean TTI was 51.2 ± 15.8 (30 - 90) min. A preg-
nant patient, who was referred to our hospital from another 
center, was admitted to our hospital 8 h after initial trauma. The 
general characteristics of the patients are summarized in Table 
1. Ultrasound (US) and/or computed tomography (CT) were 
performed in all patients (Fig. 1). All patients were hemody-
namically stabile (> 90 mm Hg systolic blood pressure and > 60 
mm Hg mean arterial pressure) with or without minimal fluid 
resuscitation. No patients had demonstrable peritoneal signs on 
abdominal examination or any intraperitoneal or retroperitoneal 
injuries on CT scans requiring surgical intervention. The liver 
(53.8%) and diaphragm (23.1%) were the most frequently dam-
aged organs, and there was tangential injury in four patients. 
Two patients had vertebral injuries without motor or sensation 
loss. Of seven liver injury patients, three were grade I and four 
were grade II. Two patients, one with liver injury and the other 
with retroperitoneal injury, were pregnant (Fig. 1).

No surgical procedure was performed in 10 patients, though 
diaphragmatic repair was performed in three patients after sta-
bilization for solid organ injury. Two patients with liver injury 
were referred to the thoracic surgery unit for elective thoraco-
scopic diaphragmatic repair, while elective laparoscopic repair 
was performed in the patient with splenic injury. The splenic 
injury was allowed to resolve itself through non-operative 
management, and there was no rush to repair the diaphragm 
until splenic recovery occurred. The patient was operated lapa-
roscopically on 3 days after the accident. During surgery, two 
diaphragmatic defects were repaired laparoscopically (Fig. 2). 
A pregnant patient referred from another hospital was admitted 
to our hospital 8 h after the accident. Her vital signs were stable 
and she had no evidence on imaging indicating a requirement 
for operative intervention, so it was decided to manage her care 
non-operatively. A second pregnant patient with retroperitoneal 
injury was managed non-operatively (Fig. 1). Both were moni-
tored closely, particularly to avoid hypotension.

No deterioration in the stability of the patients was seen 
during management in the intensive care unit. None of the pa-
tients required a blood transfusion. The mean length of hospi-
tal stay was 6.8 ± 3.6 days (range, 3 - 13 days). While patients 
with tangential injury had the shortest length of hospital stay, 
patients with liver or spleen injury had longer lengths of hos-
pital stay.

Discussion

Despite the wide range of applications in the non-operative 
management of blunt thoracoabdominal trauma patients, lapa-
rotomy is a common practice in gunshot wounds. However, Ta
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it is not considered to be an absolute requirement for every 
patient. The most appropriate treatment option is an individu-
alized plan for each patient. A conservative approach requires 
good imaging capabilities and a fully equipped intensive care 
unit [6]. Hemodynamic stability with or without minimal fluid 
resuscitation, no demonstrable peritoneal signs on abdominal 
examination, the absence of any intraperitoneal or extraperi-
toneal injuries requiring operative intervention, and not being 
under the influence of alcohol and drugs were criteria for non-
operative treatment [5-9]. In our study, no patients had intra-

peritoneal or extraperitoneal injuries requiring surgical inter-
vention. Additionally, no patients required blood transfusion.

When using non-invasive methods with gunshot wounds, 
the degree of parenchymal organ damage, hollow organ inju-
ries, diaphragmatic injuries, and the degree of lung damage 
may be difficult to determine. Therefore, patients to be treated 
with non-operative management must be well chosen. The se-
lection of patients is the most difficult aspect of non-operative 
treatment in patients with gunshot injuries [7-9].

Though some clinical signs may be absent on presentation, 

Figure 1. (a) In an 8-month pregnant patient with gunshot wound to abdomen, the coronal reformat CT shows a bullet in just the 
right neighborhood of the abdominal aorta. There is no abdominal parenchymal organ injury. (b) In a patient with gunshot wound 
to the thoracoabdomen, the sagittal reformat CT demonstrates superior splenic laceration. There are small retroperitoneal fat 
herniations through a posterior left diaphragm defect (Bochdalek hernia) and minimal fluid and injury in the left hemithorax. (c) 
The sagittal reformat CT of a patient with gunshot wound to the abdomen shows subcapsular hematoma and laceration in the 
right liver. There is a bullet next to a posterior rib. (d) The axial CT of a patient with gunshot wound to the abdomen shows a bullet 
in the periportal area. The hepatic artery and portal vein are patent. There is no abdominal organ injury. 

Figure 2. (a) Defect of the diaphragm in laparoscopic exploration. (b) Repaired two diaphragmatic defects. 
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they may appear later. In trauma patients, the TTI is important 
in assessing the patient’s stability. In patients who are admitted 
early, despite the problems in the abdomen, peritonitis findings 
may not be detected. In some cases, imaging also is not help-
ful. In many patients, delayed admission causes morbidity and 
even mortality [10, 11], but as in our case, it can be helpful in 
assessing the stability of patients. In this study, although the 
trauma-admission interval was 8 h in one patient, this pregnant 
patient with liver injury was still stable and had no absolute 
indication for surgery. So, we encouraged further studies, and 
she avoided the detrimental effects of surgery. When the deci-
sion is made to avoid emergency surgery, the most important 
thing is close clinical examination. Patients are observed care-
fully with serial abdominal examinations.

Because every surgical and anesthetic procedure can be 
harmful to both mother and fetus, non-operative management 
of pregnant trauma patients has a special importance. As the 
uterus increases in size, it expands out of the pelvis and fills 
the abdominal cavity. Due to the thick density of the uterine 
musculature, maternal death probability decreases. Abdominal 
gunshot wounds cause injuries in up to 60-70% of the fetuses, 
which has harmful effects on maternal health. Therefore, before 
the decision for non-operative management, complete evalua-
tions including the uterus and fetus of these patients should be 
performed in order to save the pregnancy [12, 13]. There was 
no problem in gynecological assessment in our cases.

In hemodynamically stable patients with blunt splenic 
and liver injury, non-operative approach is regarded as the 
gold standard [14]. Additionally, it has been shown that a non-
operative approach is cost-effective. In solid organ injuries 
due to gunshot wounds, the standard approach is exploration 
[15]. However, it was reported that a non-operative approach 
is also possible in carefully selected patients. Navsaria et al 
[16] reported that in 1,106 patients, splenic injury in eight and 
liver injury in 79 were managed non-operatively. The success 
rate for liver injury was 91.4% in their study. Other studies re-
ported that non-operative management is a safe procedure for 
carefully selected grade 1-2 liver injury [8, 9, 16]. In our study, 
seven patients had liver injury; four of them had isolated liver 
injury, while two had diaphragm injury and one had vertebral 
injury in addition to liver injury. All were successfully man-
aged non-operatively.

In splenic injury due to gunshot injuries managed conserv-
atively, a limited number of cases have been reported in the lit-
erature, and their success rate is lower than the success rate for 
liver injury (62% vs. 91.4%) [16]. In this study, one patient had 
splenic and diaphragmatic injury. After the spleen injury was 
stabilized conservatively, the diaphragm was repaired without 
splenectomy 3 days after the accident.

Diaphragmatic injuries are treated surgically. However, 
there are several differences between right and left injuries. 
Right side diaphragmatic injury has a lower herniation ratio 
than the left side because the liver creates barrier for hernia-
tion. Also, it was seen that defects in the left side are more 
prone to expand over time [17, 18]. Posterior-anterior chest 
radiography, ultrasound, CT, and diagnostic laparoscopy are 
used for the detection of diaphragmatic injury. Of all, laparos-
copy has the highest diagnostic value; it can also be used in the 
treatment [19, 20]. Shah et al [21] reported that diaphragm in-

jury could be diagnosed preoperatively in only 43.4% of cases. 
Therefore, even if CT is negative, diagnostic laparoscopy is 
suggested, especially in left thoracoabdominal injury [22]. In 
patients with diaphragmatic injury accompanied by splenic or 
liver injury, the reason for delaying the laparoscopy is to limit 
injuries to the spleen or liver. The optimal timing of repair for 
isolated diaphragmatic injury is controversial. If emergency 
surgery for accompanying liver or spleen injury is not needed, 
diaphragmatic repair can be delayed [22, 23]. In this study, in 
three patients with diaphragmatic hernia accompanied by liver 
or spleen injury, diaphragmatic repair was delayed. Therefore, 
this approach enabled us to avoid possible morbidity of an un-
necessary surgical procedure.

Tangential injuries are known as injuries located especial-
ly in the lateral thoracoabdominal, flank, or suprapubic regions 
that do not penetrate the parietal peritoneum. Studies show that 
patients thus injured can be managed non-operatively after rul-
ing out penetration of the cavities. However, it is known that 
the ballistic impact of some projectiles causes damage to the 
surrounding tissue, forming a temporary cavity approximately 
12 times greater than permanent cavity. Therefore, besides in-
vestigating the trajectory of the bullet, hollow viscus injury 
should also be specifically investigated [24, 25]. In this study, 
there were four patients with tangential injury. Abdominal CT 
performed showed that the intra-abdominal organs were intact 
in all patients. The patients were kept under observation for at 
least 48 h.

An emergency physician should not also forget the poten-
tial complications of a non-operative therapy regime. Missing 
hollow viscus injury with subsequent sepsis due to fecal con-
taminations is a serious problem which in the case could cause 
major problems with pregnant patients. Nevertheless compli-
cation rates of a conservative management in selected patients 
are no greater than those of surgical approach, especially in 
liver injuries [26]. Delayed treatment of a complication may 
be fatal due to abdominal sepsis or bleeding. Therefore, non-
operative management of gunshot injuries should be employed 
only in centers that have appropriate facilities to deal with po-
tential complications. An extensively evaluated CT scanning 
may prevent operative delays and related complications [27]. 
No complication due to non-operative management was ob-
served in our case series. This may be because of our carefully 
selection of the patients candidate for the non-operative man-
agement among all trauma patients.

In conclusion, surgery should not be considered to be 
an absolute requirement for each patient in gunshot wounds. 
However, patient selection should be made carefully, and a 
special schedule should be determined for each patient. A con-
servative approach has a need for good imaging and a fully 
equipped intensive care unit. It also requires experienced sur-
geons and an operating room ready for emergency surgery 24 
h a day. In centers that are able to provide these conditions, 
a conservative approach can be performed successfully in se-
lected thoracoabdominal gunshot wound patients, including 
pregnant patients. When diaphragmatic hernia is accompanied 
by liver or spleen injuries, diaphragmatic repair can be delayed 
until injures limited themselves. For the creation of certain cri-
teria in this respect, which has limited data, there is a need to 
collect data from several centers.
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Limitations

The study was designed retrospectively and has limited data. 
Patients were not homogeneous with respect to type of injury 
and missile.
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