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Selective Nonoperative Management of Penetrating Abdominal
Injuries in Children

Murat Kemal Cigdem, MD, Abdurrahman Onen, MD, Mesut Siga, MD, and Selcuk Otcu, MD

Background: Nonoperative management of solid organ injuries caused by
blunt abdominal trauma has been the standard care for many years. However,
operative management is considered the standard care for penetrating ab-
dominal trauma by most surgeons. The aim of this study was to assess the
feasibility of selective nonoperative management of penetrating abdominal
trauma in children.
Methods: A total of 90 children suffering from penetrating abdominal
trauma between 2003 and 2008 were evaluated. Patients who had hemody-
namic instability or signs of bowel perforation underwent an immediate
laparotomy. The remaining patients were observed with serial clinical
examinations, radiologic evaluation, and hemoglobin level.
Results: There were 76 boys and 14 girls. The mean age was 9.9 years
(range, 1–16 years). The mechanism of injury was stab wound in 60 patients
(67%) and gunshot in 30 (33%). The most commonly injured organ was
bowel (51.7%). Omentum or bowel was eviscerated through wound in seven
patients; none of these patients had organ injury. Although 51 (56.6%) were
treated nonoperatively, 39 patients (43.4%) required surgical treatment (19 of
60 stab wound, 20 of 30 gunshot). Of the 39 patients who underwent surgery,
6 (15.3%) were found to have no significant organ injury during surgery. Of
the all, 51 patients who were initially followed nonoperatively, two patients
required surgery. There were two complications.
Conclusion: The majority of abdominal stab wound and many gunshot
wounds can initially be managed nonoperatively in children, when there is no
hemodynamic instability or signs of hollow viscus perforation.
Key Words: Penetrating injury, Children, Nonoperative management, Ab-
dominal trauma.

(J Trauma. 2009;67: 1284–1287)

Penetrating abdominal injuries occur primarily from gun-
shots or stabbing and account for 10% of all abdominal

injuries in children.1 Selective nonoperative management
(SNOM) of solid organ injuries caused by blunt abdominal
trauma has been the standard care for many years. However,
operative management is considered the standard care for pen-
etrating abdominal trauma by most surgeons.1,2 In adult series,
many penetrating abdominal injuries previously managed by
surgery are now being observed closely in the absence of
peritonitis or hemodynamic instability.3–5 However, to our

knowledge, there is no clinical series regarding SNOM of
penetrating abdominal injury in pediatric population in English
literature. Our hypothesis is that SNOM for penetrating abdom-
inal trauma can initially be considered in children.

PATIENTS AND METHODS
This study was performed at Dicle University Hospital.

The medical records of 90 children admitted to our clinic
because of suffering from penetrating abdominal trauma be-
tween 2003 and 2008 were reviewed. The study included all
patients younger than 16 years with penetrating abdominal
injury through peritoneum. The patients who had been operated
elsewhere were excluded from the study. The following data
were collected: age, gender, mechanism of injury, blood pres-
sure and heart rate on admission, signs of peritonitis, hemoglo-
bin level, radiologic findings, and operative findings. Although
all the hemodynamically stable patients were underwent abdom-
inal ultrasonography, abdominal computed tomography (CT)
scan was not used routinely. Patients with hemodynamic insta-
bility, signs of hollow viscus injury, peritonitis, associated head
or spinal cord injury, or those who required an extra-abdominal
surgery underwent an emergent laparotomy. The patients who
were hemodynamically stable and had no signs of peritonitis
were evaluated by radiographic tests. In the absence of radio-
logic findings suggestive of hollow viscus injury, patients were
observed in a monitored area. The observation included serial
clinical examinations of the abdomen and monitoring of blood
pressure, pulse rate, hemoglobin, and white cell count. The
patients who were followed nonoperatively for initial period
underwent surgery, when signs of peritonitis or a significant
drop of the hemoglobin level was observed.

RESULTS
There were 76 boys and 14 girls. The mean age was 9.9

years (range, 1–16 years). Sixty patients (67%) had stab
wound injury, whereas the remaining 30 patients (33%) had
gunshot injuries. The time interval between injury and ad-
mission was 3 hours (range, 30 minutes–10 hours). Thirty-
five patients (38.8%) had at least one organ injury, 7 (7.7%)
of whom had more than one organ injury. In all the patients,
16 had gunshot injuries, 13 had shotgun (scattergun), and one
had explosive injury. Omentum or bowel eviscerated through
wound in seven patients (all had stab wound injury); five
required surgery, whereas two were managed nonoperatively.
None of these seven patients had organ injury. Bowel was the
most commonly injured organ (51.7%), followed by liver
(16.1%), and spleen (7.1%). The injured organs are shown in
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Table 1. Overall, 51 patients (56.6%) were selected for
nonoperative management initially; only two required sur-
gery. The remaining 39 patients (43.3%) underwent an ab-
dominal surgery; 6 (15.3%) had no significant organ injury.
Demographic data of the patients are shown in Table 2.

Operative Group
Thirty-nine patients underwent an emergency laparotomy

because of signs of peritonitis, hemodynamic instability, and
associated injury. Twenty patients (51.2%) had gunshot injuries
and 19 (48.8%) had stab wound injury. Surgical indications were
suspicion of hollow viscus injury in 35 patients, hemodynamic
instability in 2, and associated spinal cord injury in 2 patients. Of
the 35 patients who underwent surgery for suspicion of a hollow
viscus injury, 30 had signs of peritonitis (rigidity, tenderness,
etc.) on examination and 5 had evisceration of omentum or
bowel through wound. There were 28 hollow viscus injuries, 6
solid organ injuries, 2 diaphragmatic injuries, whereas 6 patients
had no significant organ injury. The time interval between
trauma and surgery was 1 hour.

Nonoperative Group
There were 51 patients in this group. Those who were

hemodynamically stable and had no sign of hollow viscus
injury eventually were selected for nonoperative manage-
ment. Two patients required surgery during follow-up period.
One patient who had an ileum perforation was operated 20
hours after admission. The other one was operated 24 hours
after admission because of signs of peritonitis (no significant
organ injury was found during surgery). Both these patients
were discharged uneventfully. Of the 51 patients who were
treated with initial nonoperative approach, 41 (80.4%) had
stab wounds and 10 (19.6%) had gunshot injuries. The

detailed abdominal ultrasonography showed that 41 patients
(80.4%) had no significant organ injury, whereas the remain-
ing 10 patients (19.6%) had at least one solid organ injury.

Complication was observed in two patients who were
operated as a result of intestinal perforation. The complica-
tions were intestinal adhesion and peritoneal abscess. There
was no death in our series.

DISCUSSION
SNOM is considered the standard of care for blunt

injuries. It has decreased the rate of unnecessary laparotomy
and shortened the length of hospital stay. However, penetrat-
ing abdominal injuries have largely been excluded from this
advancement. Although SNOM of penetrating abdominal
injuries has been performed by some adult surgeons for a
long time, there is not much experience in pediatric popula-
tion.3–5 On the other hand, some pediatric trauma centers
have adopted a SNOM in patients with stab wound, but the
same is not true for gunshot injury.1,2 We have seen many
children with penetrating abdominal injury in our institution
for the last several decades.6–12 The mean time interval
between injury and admission was relatively long in our
patients. This has encouraged us to establish SNOM for
penetrating abdominal injuries in children in recent years.

In adult series, SNOM of stab wounds to the abdomen
has become the standard care for more than 20 years.13 The
results of adult series have shown that about 50% to 80% of
stab wounds can safely be managed nonoperatively.14,15 The
present series has shown that two third of children with stab
wound injury can successfully be managed nonoperatively.
Routine laparotomy for all penetrating abdominal injuries
resulted in a significant number of nontherapeutic laparoto-
mies. In our series, more than 80% of children with stab
wound had no significant organ injury. Moreover, about one
third of our patients who underwent surgery for stab wound
had unnecessary laparotomy.

The major reason for reluctance of pediatric surgeons to
adopt a selective nonoperative approach in children with pene-
trating abdominal injury is the concern of missing hollow viscus
injury. Therefore, the benefits of successful nonoperative man-
agement should be weighed against the risk of missed hollow
viscus injuries and delayed treatment. Adult series have shown
that the incidence of delayed diagnosis for SNOM of penetrating
abdominal injuries is significantly low (3–4%) with no mortality
and no significant morbidity.4,5 In the present series, diagnosis
was delayed only in one patient (1.9%). The patient was treated
surgically and discharged uneventfully. We believe that close
follow-up with careful serial physical and radiologic evaluation
can reduce delay in treatment of such patients.

In adults not only abdominal stab wounds but also ab-
dominal gunshot injuries have been treated nonoperatively in
recent years. However, it is not easy for pediatric surgeons to
adopt SNOM in abdominal gunshot injuries. Unlike stab inju-
ries, gunshot injuries produce deeper wounding and more tissue
destruction and often have unclear trajectories that confuse the
anatomic diagnosis.5 The disappearance of high-kinetic energy
of gunshots results in unpredictable organ injury, which may
affect more severely pediatric population because of the close

TABLE 1. Operative Findings of 39 Patients Requiring
Surgical Treatment

Injury
Stab Wound

(n � 19)
Gunshot Wound

(n � 20)
Total

(n � 39)

Hollow viscus injury 12 16 28

Liver 1 3 4

Spleen — 1 1

Kidney — 1 1

Diaphragm — 2 2

TABLE 2. Demographic Data of All Patients With
Penetrating Abdominal Injury

Injuries, n (%)
Operation Group
(n � 39), n (%)

Nonoperative Group
(n � 51), n (%)

Sex

Male, 76 (84.4) 36 (47.3) 40 (52.7)

Female, 14 (15.6) 3 (21.4) 11 (78.6)

Age (yr) 9.3 10.3

Mechanism of injury

Stab wound, 60 (67) 19 (31.6) 41 (68.4)

Gunshot wound, 30 (33) 20 (67) 10 (33)

Associated injury, 9 (10) 6 (67) 3 (33)
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anatomic proximity of organs.2,7 Because of the concern of
missing hollow viscus injury, we used to agree with most
trauma centers regarding the mandatory laparotomy for all
children with peritoneal penetration by gunshot. However, a
few patients with gunshot injury who were living in a rural
area away from our center were admitted to our clinic about
10 hours after injury. Because these patients were hemody-
namically stable and had no signs of peritonitis, we treated
them with SNOM approach. This was the main point for us to
consider SNOM in children with gunshot injury. In our series,
one-third of children with abdominal gunshot injury were
successfully treated with nonoperative approach.

In addition to physical examination, several adjuncts such
as diagnostic peritoneal lavage (DPL), abdominal CT, and lapa-
roscopy have been suggested for evaluation of patients with
penetrating abdominal injury.4,5,16,17 DPL offers a sensitive
means to determine peritoneal penetration and hemoperitoneum,
but it does not give information on specific injuries.18 DPL is
falsely positive in a significant number of children with blunt
trauma. It leads to unnecessary laparotomy rate of 42% to
63%.19–21 We, therefore, do not use DPL routinely. Abdominal
CT is the best tool we have for blunt abdominal trauma.
However, abdominal CT has limited usefulness in penetrating
trauma; it may be helpful for determination of trajectory. Al-
though Demetriades et al.4 have reported a high incidence of
findings suggestive of hollow viscus injuries on abdominal CT,
these findings generally show a poor predictor of hollow viscus
injury. In addition, free air is often not seen on abdominal
CT.19,22 Although we use abdominal CT for all patients suffering
from blunt abdominal trauma, we do not use abdominal CT
routinely in patients with penetrating abdominal trauma. Re-
cently, laparoscopy has been used for diagnosis and treatment of
traumatic children.16,17 We agree that laparoscopy serves as a
diagnostic tool in abdominal trauma and reduces the morbidity
of a negative laparotomy. However, laparoscopy needs general
anesthesia and may cause morbidity by itself. We, therefore, do
not use laparoscopy routinely in patient with penetrating abdom-
inal injury. It might be the approach of choice in a selected group
of patients, particularly when there is a suspicion of diaphrag-
matic injury. This will significantly decrease the false open
surgical intervention rate. Clinical examination was the primary
tool to select patients in our series; those who were hemody-
namically unstable or had diffused abdominal tenderness under-
went emergent surgery. In addition, patients with unreliable
clinical examination because of associated head or spinal cord
injury were explored. Despite the availability of advanced tech-
nologies for the diagnosis of penetrating injuries, physical ex-
amination remains reliable and sensitive tool in diagnosing
intra-abdominal injury after penetrating trauma.

In conclusion, the majority of children with abdominal
stab wound and many gunshot wounds can initially be managed
nonoperatively if there is no hemodynamic instability or signs of
hollow viscus perforation. Although the evidence for SNOM of
penetrating abdominal injury is accumulating, the approach
requires mature judgment, experience, and a multimodal ap-
proach by emergency physicians and pediatric surgeons working
together to determine which patients can be treated safely. The

early identification of patients with hollow viscus injury or
significant bleeding is the most important part of SNOM.
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EDITORIAL COMMENT
The article by Cigdem et al. is another step toward ending the
debate over the propriety of mandatory laparotomy for all
patients with penetrating abdominal trauma. This debate was
initiated by Shaftan1 who first questioned the use of routine
laparotomy for stab wounds in 1960. The debate has been
vigorously contended now for nearly a half a century. The
principle of selective management was extended to include
gunshot wounds by a series of subsequent investigators.2–4

Cigdem et al., in their demonstration of only two patients
requiring delayed operation (for peritonitis) after selective
management of a gunshot wound (both did well), have
successfully extend into the pediatric population the now
not-so-trivial body of literature firmly establishing the safety
and efficacy of selective management.

It should come as no surprise to clinicians caring for
pediatric trauma patients that the decision to operate could be
based on clinical parameters (i.e., the physiology of the
patient and the physical examination) rather than the nature of
the injury. After all, it is in the pediatric population that
selective management of blunt abdominal injuries has been so
passionately championed. A child would not be explored
simply, because he was struck by an automobile and sus-
tained an abdominal injury. That decision would be based on
the overall clinical or physiologic picture. Does it matter then,
if the force transmitted to the abdomen is from the bumper of
a moving vehicle or from a 9-mm bullet? Force is indiscrim-
inate and, as has been demonstrated in prior studies, if an
injury of consequence has occurred, the patient will manifest
that injury clinically either by physiologic instability (imme-
diate or delayed) or by a progression of physical findings.

In many of the patients in this report, there was a
significant delay from time of injury to time of medical
evaluation or intervention. This is reminiscent of the triage of
patients on busy Saturday nights in the hey-day of institutions
such as Charity Hospital of New Orleans or Los Angeles

County Hospital. Patients whose surgical treatment was ini-
tially delayed who then failed to develop signs of intraab-
dominal injury were watched for several more hours. Those
undergoing laparotomy by protocol alone exhibited a strik-
ingly high rate of nontherapeutic operations, suggesting se-
lective laparotomy would be a safe alternative.2 The same
clinical criteria used by Cigdem et al. today were enumerated
more than 40 years ago and have undergone gradual (selec-
tive) acceptance in the adult population. Perhaps now, as a
result of the current report, pediatric patients will also be
recognized as possible candidates for nonoperative manage-
ment of penetrating abdominal wounds.

This and other recent reports give ample validation to
our (FCN) assertion that selective operation, based on spe-
cific indications in patients with suspected penetrating
wounds, no matter the cause, should be the standard. Man-
datory laparotomy for penetrating abdominal injuries in chil-
dren, as in adults, such as other dogmatic practices, should be
of historic interest only.

Michael L. Nance, MD
Francis C. Nance, MD

Department of Surgery
Children’s Hospital of Philadelphia

Philadelphia, Pennsylvania and Short Hills, New Jersey
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