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ABSTRACT

Objective: The aim of this study was to assess the initial outcome of non-operative, conservative management in selective penetrating abdominal
injury in a tertiary care hospital.

Material and Methods: This was a cross sectional study done on purposively selected 36 patients with penetrating abdominal injuries of all ages ad-
mitted within 6 hours of the incident. All patients confirmed peritoneal breach and standard algorithm of management was followed. Closed monitor-
ing was ensured with repeated investigations at regular intervals. Outcome parameters included surgical site infection (SSI), fever, hypothermia, wound
dehiscence, fecal fistula, length of stay, pulmonary complication and death.

Results: A total of 36 patients with a mean age of 30 years (SD= 6.7), consisting all males, mostly (58%) from rural areas and 73% from low socioeconomic
condition. Site of injury was noted in the epigastrium (42%) and right iliac region (22%). Among them, 33 (92%) patients were successfully managed with
non-operative management and 3 (8%) patients needed laparotomy. Routine imaging and clinical observation could detect hollow viscus injury within
36 hours in 3 patients. Hospital stay was significantly lower (< 7 days) in conservative management.

Conclusion: Clinical examination alone and/or together with different diagnostic methods could reduce the number of negative laparotomies and
associated morbidities. Single surgeon must closely monitor a patient of penetrating abdominal injury and take vital decisions from the time of admis-
sion until discharge.
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INTRODUCTION

Penetrating abdominal trauma is an important public health problem accounting
for a substantial proportion of all trauma admissions at tertiary care hospitals, and
it continues to be a major cause of homicidal injury in Bangladesh, and even in
the United States. Among penetrating abdominal injuries (PAl) stab wounds (SW)
are about three times more often than gunshot wounds (GSW). It is mentioned in
many literatures that PAl was being managed conservatively until the early 1900s
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(1-3). Laparotomy became the standard practice during “World War I"with evidence
of a better chance of survival than conservative management. But in 1960, Shaftan,
reported a high rate of negative laparotomies and managed 125 of 180 patients
with PAI without surgery, with a mortality rate less than 1% (4). Since then, pendu-
lum started to shift towards selective non-operative management (SNOM) for PAI.
Nowadays, with the advent of minimal access surgery and modern imaging tools
such as high resolution ultrasonogram, computed tomography (CT) scan laparoto-
my is almost avoidable because of its improved diagnostic facility, great therapeu-
tic role and least surgical stress as well.

Current guideline allows to delay laparotomy with close observation for hemody-
namically stable patients with no signs of peritonitis for PAls even GSWs (5-6). In the
United States, SNOM has become the standard care in abdominal SWs, and up to
55% of anterior abdominal SWs could be managed conservatively (7). Even with
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peritoneal breach, a considerable number of patients might
have no other major intra-abdominal injury that necessitates
operative management (3).

Among all trauma patients, many of them with penetrating ab-
dominal injuries are admitted in Dhaka Medical College Hospital
from all over the country every day. Most of them are transport-
ed from very far and get delayed. Majority of those patients do
not have any primary management or resuscitation on the way.
After admission, many of them cannot afford treatment cost.
After negative exploratory laparotomy, patients might become
the victims of anesthetic hazard, followed by wound infection,
longer stay, increased treatment cost, higher morbidity and
even death. These morbidity and mortality could be reduced by
choosing selective criteria for conservative management when
possible. Our observational study evaluated the outcome of
non-operative management in selective PAls with close moni-
toring.

MATERIAL and METHODS

This cross-sectional study was performed at the casualty unit
of Dhaka Medical College Hospital Bangladesh over a period of
one year (February 2011 to January 2012) in the accident cen-
ter of a hospital. The study included a total of 36 penetrating
abdominal injury patients of all ages, presented within 6 hours
of the incident according to our selection criteria (Table 1). Insti-
tutional ethical committee clearance for collection of data and
informed written consent was taken from the selected patients
for conservative management.

The selected patients were evaluated by standard ATLS protocol
and side by side resuscitated and then routine hematological,
biochemical, focused assessment with sonography for trauma
(FAST) and other common radiological imaging studies were
performed. We didn't routinely practice computed tomography

Table 1. Inclusion and exclusion criteria for conservative approach
in our study

Inclusion criteria

Penetrating injury in anterior abdominal wall.
Hemodynamically stable patients.

Patients not developed the signs of peritonitis.
Patient admitted to hospital within 6 hours of injury

Exclusion criteria

Poly trauma patients (head injury, limb fractures and perineal
injuries.

Presence of peritoneal collection detected by FAST

Patient’s with previous history of major abdominal surgery.
Patients with gunshot injury.

Patient’s with known case diabetes mellitus, chronic liver, renal,
& cardiovascular disease.

FAST: Focused assessment with sonography for trauma.
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(CT) scan in our study because CT is generally a poor predic-
tor of intestinal injury and pneumoperitoneum is often missed.
Moreover, contrast material is not safe because of the risk of as-
piration, hypersensitivity, nephrotoxicity and delay of the proce-
dure. All patients underwent surgical toileting of the penetrating
wound under local anesthesia and peritoneal breach was con-
firmed and repaired with or without drain. Standard algorithm of
management was followed (Figure 1) (3).

All patients were managed initially by nothing per oral (NPO)
with continued nasogastric suction, urinary bladder catheteriza-
tion, maintenance intravenous fluids, tetanus prophylaxis, pro-
phylactic broad-spectrum antibiotics with metronidazole, ade-
quate analgesics and regular motoring of hemodynamic status
and vital signs with date and time were recorded and complete
physical examination was done to see the associated injuries
and neurological status. Plain abdominal radiograph in erect
posture was done 12 hourly and abdominal ultrasonogram
(USG) daily for the first 48 hours. Routine hematological and
biochemical studies were repeated if needed. Oral feeding was
resumed on the 3 day in responding patients. Non-responding
patients, developing any feature of peritonitis including abdom-
inal rigidity, tenderness, fever, unresolved and progressive pneu-
moperitoneum or peritoneal collection or significant drop of
hematocrit requiring blood transfusion were explored surgically
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Figure 1. Algorithm for management of penetrating abdominal tra-
uma.
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immediately. Otherwise, the patients were discharged from the
3'9 day onwards unless further inpatient care required.

Outcome parameters included number of patients managed
conservatively and the rate of surgical site infection (SSI), fever,
hypothermia, wound dehiscence, fecal fistula, length of stay,
pulmonary complication and death. Other multivariables were
studied as age, sex, occupation, socioeconomic condition, types
of weapon, mode of injury and time interval between incident
and admission.

Statistical Analysis

No software program was used for statistical analysis. Contin-
uous variables were analyzed using median and range. All the
data were expressed in frequency and percentage. Collected
data were tabulated in numerical tables. Some are expressed in
graph and Pie chart.

RESULTS

Thirty-six patients of PAl were selected with mild or no signs of
hemodynamic instability for our study in Casualty Unit, Dhaka
Medical College Hospital from February 2011 to January 2012
and managed as per designed algorithm.

Multivariable Analysis

In our series, we noted that the age incidence ranged from 19 to
62 years and the highest incidence was in between 21-40 years.
Mean age was 30 years (SD= 6.7), all patients were males, mostly
(58%) from rural areas and 73% from lower socioeconomic con-
ditions. No patient could arrive within the first 2 hours and, we
found maximum 33 patients arriving within 4-6 hours. Cause of
injury was mostly homicidal 91.7% and sharp metallic weapons
were mostly used 89%. Site of injury was most commonly not-
ed over the epigastrium (42%) and then the right iliac region
(22%) (Table 2). Among them, thirty-three patients (92%) were
successfully managed with non-operative management and 3
patients (8%) needed laparotomy.

Evaluation of the Patients

Following the incident of penetrating trauma, the patients
were presented with various symptoms as active bleeding from
wound site, abdominal pain, evisceration of the omentum and
gut, respectively (Figure 2). Then we proceeded with our man-
agement algorithm (Figure 3). Routine imaging studies including
FAST and abdominal X-Ray revealed 5 patients with peritoneal
free gas (pneumoperitoneum) which could be due to entry of
environmental air or leaked from hallow viscus, but no evidence
of peritoneal collection or solid organ damage was suspected.
Within 36 hours of follow-up, three patients developed features
of peritonitis and explorative laparotomy were performed im-
mediately and rest of the patients (33) were managed with con-
servative treatment (Figure 4).

Outcome Analysis
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Table 2. Multivariable analysis in our study
Category Value Percentage
Age Mean (30 years)
SD=6.7
Sex
Male 36 100%
Female 0 0%
Occupation
Farmer 6 16.7%
Businessman 4 1%
Service holder 5 14%
Rickshaw puller 8 22.3%
Day laborer 13 36%
Habitat
Urban 15 42%
Rural 21 58%
Socioeconomic condition
Lower 26 72.2%
Middle 10 27.8%
Higher 0 0%
Time of arrival after injury (hours)
1-2 0 0%
2-4 3 8.3%
4-6 33 91.7%
Cause of injury
Accidental 2 5.5%
Homicidal 33 91.7%
RTA 1 2.8%
Type of weapon
Sharp metallic 32 89%
Nonmetallic (glass, bamboo) 4 11%
Fire arms 0
Site of injury
Epigastrium 15 42%
Umbilical 4 11%
Right hypochondrium 5 14%
Right iliac 8 22%
Multiple areas 4 11%
SD: Standard deviation, RTA: Road traffic accident.

Among the 36 patients, thirty-three (91.7%) patients were man-
aged with SNOM and 3 patients needed laparotomy. On lapa-
rotomy, jejunal perforation in two cases and ileal perforation in
one case were noted (Table 3). Gut wounds were trimmed, and
primary repair was done with placing abdominal drain tube. We
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Figure 2. Presentation of patients in our series.
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Figure 3. Algorithm for the management of penetrating abdominal
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didn't find any negative laparotomy and no death in our study.

In our study, among the conservatively treated patients, four
developed wound infection, 3 developed fever, and two need-
ed secondary wound closure. In the operative group, all three
patients developed respiratory tract infection (RTI), anesthetic
hazards, required more oxygen support, frequent nebulization
and blood transfusion (Table 4). All conservatively managed 33
patients were discharged within 4-7 days.

DISCUSSION
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Figure 4. Imaging results in PAI patients. Pneumoperitoneum in 5
cases but all did not developed peritonitis.

Table 3. Laparotomy incidence and findings

Patients
Management (n=36) Percentages
Conservative 33 91.7%
Laparotomy 3 8.3%
Findings Patients (n= 3) Percentages
Hollow viscus injury 3 100%
Solid organ injury 0 0
Negative 0 0

The aim of this study was to observe the outcome of selective
non-operative management (SNOM) of penetrating abdominal
injuries by clinical evaluation and diagnostic methods and the
effects of timing of the operation. Stab injury or other pene-
trating abdominal injury with minimal or no symptom always
poses a management challenge for trauma surgeons in the
casualty department. It always warrants immediate laparotomy
in case of hemodynamic instability or any signs of peritonitis.
However, the major challenge nowadays is to make the right
decision with the help of diagnostic modalities available. Un-
fortunately, a single evaluation test will never provide adequate
diagnosis in all cases of penetrating abdominal trauma.

Injury occurred most commonly among young persons (21-40
years) and the incidence declined rapidly with advancing age.
In our study, all of the patients were males because of their mo-
bile lifestyle, use of high-speed vehicles and involvement in civil
violence and crime. In various large group studies, it has been
reported that mean age ranges from 26-30 years for such trau-
ma incidence (2,8,9).

Fifty eight percent of all PAl patients were rural dwellers in our
study, which suggests that the injuries might have happened
due to increased aggressiveness and arrogance among them-
selves for protecting their property and pride. Most of the pa-
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Table 4. Complications and hospital stay in our study

No of cases
Complications Conservative Laparotomy Percentages
Hypothermia 0 2 5.5%
Fever 3 2 14%
RTI 0 3 8.3%
Wound infection 4 2 16.7%
Secondary closure 2 2 11%
Prolong hospital stay 0 3 83%
Delayed GEA recovery 0 2 55%
Blood transfusion 0 3 8.3%
Duration of stay
0-3 days 14 0 39%
4-7 days 18 0 50%
8-10 days 1 0 2.7%
11-14 days 0 2 5.6%
> 14 days 0 1 2.7%
RTI: Respiratory tract infection, GEA: General endo-tracheal anaesthesia.

tients (72.2%) were noted to come from lower class families.
Probably due to active participation in high risk-taking activities,
majority of the injuries was homicidal and occurred in rural areas
with sharp metallic, locally-made, used in household affairs such
as teta, ballam, kirich and knife etc. Most common site of exter-
nal wound was noted over the epigastrium (42%) and then right
iliac region. After laparotomy, jejunal perforation was most com-
monly noted. Lee WC at el. have reported the most common site
of the external wound to be over the left upper quadrant and
lower chest and small bowel (20%) followed by the liver (14%)
(9). In another study, Gorge VC et al. have noticed that the most
common injured organs include rectum then small bowel then
liver by gunshot injury (10).

Our study included all PAI patients with peritoneal violation pre-
sented with severe abdominal pain, active bleeding from wound,
eviscerated gut and omentum respectively. All of those features
are not absolute indications for laparotomy and proceed with
SNOM. In a study by Ertekin C et al. among 117 patients with
stab wounds, 92 (79%) patients have been discharged without
surgery (11). Different large group studies have also not support-
ed the view that omental or bowel evisceration is an absolute
indication for an emergency operation (8,12).

In our study, after resuscitation, FAST, chest and abdominal X-Ray
were done in all patients. Throughout our study, these imaging
tests were repeated as needed. We did not include CT scan rou-
tinely due to lack of availability and affordability rather than the
role of CT scan being debatable in PAl Exadaktylos et al. have
described that CT may not be necessary for patients with SW.

At their center in South Africa, out of 496 patients of abdomi-
nal SWs, 298 patients have been selected for SNOM. None of the
patients underwent CT, and management was based on clinical
examination alone (13).In a meta-analysis, CT has not been inde-
pendently associated with failure or success of SNOM (14).

This study included 36 PAI patients with peritoneal violation, he-
modynamically stable and arrived within 6 hours of injury. Thir-
ty-three patients (around 92%) were successfully managed con-
servatively avoiding unexpected complication rates of negative
laparotomy. Taviloglu K et al. have reported that when laparot-
omy is routine in PAl, negative and nontherapeutic laparotomy
rates rise to 12% and 23%, respectively but in later periods with
SNOM, these rates decline to 7% and 4% (15). Three patients in
our study underwent therapeutic laparotomy based on clinical
evaluation and repeated imaging studies, all of them became
the victim of anesthetic hazard but there was no negative lap-
arotomy.

Most common complication noted in our study was trauma site
wound infection (16.7%) and 11% required secondary closure
and 8.3% needed blood transfusion in the post-operative period.
Delay of laparotomy in our study was 24 to 36 hours. Velmahos
GC et al. have stated that the greatest concern related to a policy
of SNOM is the complication produced by the delay of operation
with unnoticed features of peritonitis. Among 80 patients with
delayed laparotomy, five developed complications potentially
related to delaying operation, and they believe that 24 hours’
time of observation is adequate for majority of the patients (10).

Regarding hospital stay and other complications, fourteen pa-

Turk J Surg 2019; 35 (2): 117-123



tients (39%) were managed by SNOM, discharged within 3 days
with advice to stitch off later. Eighteen (50%) patients were
discharged within 7 days due to wound infection and pyrex-
ia. Three patients underwent laparotomy and had increased
morbidity not due to gut injury but for anesthetic hazard, se-
vere wound infection, post-operative pneumonitis, fever and
prolonged hospital stay, which demanded extra costly inves-
tigations and higher total treatment expense. Unnecessary
laparotomies for trauma are associated with a significant com-
plication rate, ranging from 22% to 41%, and a significantly pro-
longed hospital stay (12,16,17).

The ongoing dilemma for hemodynamically stable patients al-
most concluded with the introduction of “selective conserva-
tism” by Shaftan (4). In a study in 1960, he suggested that clin-
ical examination could reliably and safely predict the need for
laparotomy in PAL.

CONCLUSION

Continuous clinical evaluation together with different and re-
peated diagnostic tools could minimize the number of non-
therapeutic laparotomies and limit possible unexpected com-
plications of negative laparotomy in penetrating abdominal
injuries. Trauma surgeons who used to manage PAl may feel
more comfortable dealing with a selective non-operative ap-
proach. In a developing country like Bangladesh, by adopting
selective non-operative management, we could manage some
of those patients with less complication and expanse safely.
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Bangladeg'teki iiciincii basamak bakim hastanesinde penetran karin yaralanmasinda
secici non-operatif yonetimin ilk ¢ikisi iizerine bir calisma
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OZET

Giris ve Amag: Bu calismanin amaci, bir ticlincii basamak bakim hastanesinde segici penetran abdominal yaralanmalarda non-operatif, kon-
servatif yonetimin ilk sonuglarini degerlendirmekti.

Gereg ve Yontem: Olay olduktan sonra ilk 6 saat icinde hastanemize basvuran 36 penetran abdominal yaralanmasi olan her yastan amaca uy-
gun secilmis 36 hasta lizerinde yuritilen enine kesit bir incelemeydi. Bltlin hastalarda peritoneal yarik vardi ve standart yonetim algoritmasi
uygulandi. Duzenli araliklarla tekrarlanan incelemeler ile hastalar yakin takibe alindi. Sonug parametrelerine, ameliyat yeri enfeksiyonu, ates,
hipotermi, yaranin agilmasi, fekal fistdl, kalis stiresi, pulmoner komplikasyon ve 6lim dahildi.

Bulgular: Hepsini erkeklerin olusturdugu ve ortalama yasin 30 oldugu (SS= 6,7) 36 hastanin bircogu (%58') kirsal kesimden gelmekteydi ve
%73'tinuin sosyoekonomik durumu dustiktl. Yara bolgesini %42 ile epigastriyum ve %22 ile sag iliyak bolge olusturmaktaydi. Otuz alti hastanin
33 (%92)'li non-operatif yonetim ile tedavi edildi ve geri kalan ti¢ (%8) hastada ise laparotomi uygulandi. Otuz alti saat icinde U¢ hastada rutin
goriintileme ve klinik g6zlem ici bos ic organ yaralanmalarini tespit edebildi. Hastanede kalis stiresi, konservatif yonetimde daha dusiik bulundu
(<7 glin).

Sonug: Tek basina ve/veya farkl tani araglarinin birlikte kullanimi ile klinik inceleme negatif laparotomi sayisini ve iliskili morbiditeleri azaltabilir.
Tek bir cerrah penetran abdominal yaralanmasi olan bir hastayi takip etmeli ve hastaneye basvuru esnasindan taburcu olana kadar olan siirede
onemli kararlari vermelidir.

Anahtar Kelimeler: Penetran abdominal yaralanma, non-operatif yonetim, konservatif yonetim
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