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Abstract

Background: The current approach in stab wounds of the anterior abdominal wall is still unclear.
Objectives: The goal of this study was to evaluate serial clinical examinations of patients with abdominal wall stab wounds referred to 
Poursina Hospital in Rasht.
Patients and Methods: In a cross sectional study, 100 cases with stab wounds to the anterior abdominal wall were examined serially 
(admission time, 4, 8, 12, and 24 hours) after wound exploration. Serial hemoglobin test was performed every 8 hours. Laparotomy was 
performed in cases who were not hemodynamically stable or who showed symptoms of peritonitis. The results were analyzed with SPSS 
software version 21.
Results: Ninety-one men (91%) and 9 women (9%) with mean age of 27 ± 10.7 years were included. Coexisting injuries were prevalent in 
12 cases. The duration of hospitalization was 1 day in 31%, 2 days in 30%, 3 - 4 days in 32% and more than 5 days in 7%. Late laparotomy was 
performed 12 hours after admission in 8% of patients due to peritonitis. There was visceral damage in these cases. No mortality occurred. 
The cost and duration of hospitalization was significantly higher in cases with coexisting injuries and those who underwent laparotomy.
Conclusions: It seems serial clinical examinations are safe and decrease the cost and duration of hospitalization in stable patients with 
anterior abdominal wall stab wounds.
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1. Background
Trauma is the fourth leading cause of death in Iran and 

the most frequent cause of death among the young pop-
ulation (1, 2). Nowadays, the burden of severe economic 
pressure and rapid social change has led to an increase 
in social conflict and violent crimes resulting in blunt or 
penetrating trauma (1-3).

The major approach to blunt trauma is based on non-
invasive diagnostic methods such as computerized to-
mography (CT scan) and sonography (4, 5). Unlike blunt 
abdominal injuries, the traditional approach to penetrat-
ing abdominal injuries has been wound exploration and 
laparotomy (5).

Sometimes laparotomy is performed unnecessarily and 
these unnecessary laparotomies could have associated 
morbidities such as incisional hernia, bowel obstruction 
and other complications (6). The high rate of unneces-
sary laparotomies (38% - 40%) is due to the fact that many 
surgeons still adhere to the traditional mandatory lapa-
rotomy concept. These surgeries extend the duration of 
hospitalization and increase hospital spending (7-9).

In developing countries with limited health care re-
sources, avoiding unnecessary laparotomies may trans-
late to significant hospital savings. Nowadays, due to the 
high rate of unnecessary laparotomies and morbidities, 
the treatment of penetrating abdominal injuries has 
been changing (10, 11).

In penetrating trauma management, patients with the 
stab wound tract ending before violation of their anterior 
abdominal fascia, are safe for discharge. However, if the 
anterior abdominal fascia is penetrated, hemodynami-
cally unstable cases, and patients with peritoneal irrita-
tion should undergo immediate laparotomy. The proper 
approach still remains controversial for other cases with 
hemodynamic stability and no signs of peritonitis. There 
are three main approaches in these circumstances name-
ly: Diagnostic peritoneal lavage (DPL), CT scan, and serial 
clinical examinations (9-11).

There are several studies which have declared that, due 
to the iatrogenic injuries to internal organs, DPL may re-
sult in false positive or false negative reports (12, 13). On 
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the other hand, the use of CT scan and serial clinical ex-
aminations can increase the likelihood of detecting sig-
nificant intra-abdominal injuries before the abdomen is 
explored and may lower the laparotomy rate (14, 15).

2. Objectives
The goal of this study was to evaluate serial clinical ex-

aminations as the first step in the approach to cases with 
anterior abdominal wall stab wounds. This method could 
be a safe approach to decrease the morbidity and mortal-
ity of unnecessary laparotomies and decrease the hospi-
tal spending and hospital stay.

3. Patients and Methods
In this cross-sectional study, all patients with stab 

wounds to the anterior abdominal wall that had passed 
through the abdominal fascia, referring to the Poursina 
Hospital in Rasht, from September 2009 to September 
2012, were studied. Patients who were not hemodynami-
cally stable on arrival, those with peritonitis, abdominal 
pain, or tenderness, bloody rectal clots, and bloody dis-
charges in nasogastric tube (NGT) were excluded from 
this study. Wound examinations were performed under 
general anesthesia in the emergency room, and patients 
were excluded if wound examination revealed that the 
knife had not penetrated the abdominal cavity. A check-
list including demographic features (age, gender), systol-
ic blood pressure, heart rate, clinical findings (on arrival, 
4, 8, 12 and 24 hours after hospitalization), delayed lapa-
rotomy, coexisting injuries, cost, and duration of hospi-
talization were collected. All cases were serially examined 
on arrival, 4, 8, 12 and 24 hours after admission by a senior 
surgical resident and were examined with respect to cer-
tain abdominal symptoms based on peritonitis and they 
were followed by hemoglobin check every 8 hours. If any 
patients showed peritonitis symptoms or hemodynamic 
instability, they were sent to the operating room for lapa-
rotomy.

All data were analyzed with SPSS software version 21. 
To determine the rate of laparotomy in clinical exami-
nations, confidence interval of 95% and chi square test 
were used. Confidence interval of 95% was also used to 
determine the rate of mortality, the mean duration of 
hospitalization, and the mean hospital spending in non-
surgical methods. All quantitative data followed normal 
distribution with Kolmogorov-Smirnov’s test. For com-
parison of abdominal symptoms, chi square test and the 
independent t-test were used. The significance was set at 
P < 0.005.

4. Results
This study was conducted on 100 patients, 91 males and 

9 females. The youngest patient was 16 years old and the 
oldest was 75 years. The mean age of patients was 29.9 ± 
10.7 years old. The distribution of stab wound locations is 
presented in Figure 1.
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Figure 1. The Distribution of Stab Wound Locations

Most injuries were on the left lower quadrant and epi-
gastrium. On arrival, only two cases presented abdomi-
nal tenderness, and no one showed classic findings of 
peritonitis or severe abdominal pain.

Coexisting injuries were present in 12 cases: 2 cases with 
neck trauma, 1 case with left hand tendon rupture, 1 case 
with ear rupture, 1 case with forearm laceration, 1 case 
with blunt abdominal trauma, and 1 case with forearm 
fracture.

Duration of hospitalization in 31, 30, 32 and 7 cases were 
1, 2, 3 - 4, and more than 5 days, respectively. No mortality 
occurred among our cases.

Based on the findings obtained from clinical examina-
tions, 8 patients (7 men and 1 woman) developed perito-
nitis, 1 case after 4 hours, 2 cases after 8 hours and 5 cases 
after 12 hours (Table 1). These were treated with delayed 
laparotomy. The causes of peritonitis in these 8 cases 
were: 3 patients with gastric rupture, 3 cases with colon 
rupture, and 2 patients with rupture of the small intes-
tine.

The mean age of patients treated with delayed laparot-
omy and those treated without invasive treatment were 
26.62 ± 6.56 and 30.18 ± 10.94 respectively. This difference 
in age was not statistically significant (P = 0.369), (Figure 
2). Delayed laparotomy according to injury location in 
order of frequency was: Pre-umbilical (15.8%), epigastria 
(14.3%) and left upper quadrant (8.3%), (Table 2).

Table 1.  Cross Tabulation Based on Fisher Exact Test Between 
Sex and Delayed Laparotomy a,b

Delayed Laparotomy Gender Total

Female Male

Yes 1 (12.5) 7 (87.5) 8 (100)

No 8 (8.7) 84 (91.3) 92 (100)

Total 9 (9.0) 91 (91.0) 100 (100)
a  Data are presented as No. (%).
b  P value was equal to 0.543.
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Figure 2. Group Statistics Based on Independent T-Test Between Age and 
Delayed Laparotomy

Table 2.  Cross Tabulation Between Location of Wound and 
Delayed Laparotomy a

Location of 
Wound

Delayed Laparotomy Total

No Yes

RUQ 16 (100) 0 (0) 16 (100)

RLQ 7 (100) 0 (0) 7 (100)

LUQ 22 (91.7) 2 (8.3) 24 (100)

LLQ 13 (100) 0 (0) 13 (100)

Epigastria 18 (85.7) 3 (14.3) 21 (100)

Pre Umbilical 16 (84.2) 3 (15.8) 19 (100)

Total 92 (92.0) 8 (8.0) 100 (100)
a  Data are presented as No. (%).

Distribution of the mean frequency and standard de-
viation (SD) of systolic blood pressure (mmHg) and heart 
rate (/min) in all cases and its relation with delayed lapa-
rotomy are presented in Figure 2. The distribution of the 
mean frequency and SD of Hemoglobin titer were: 13.55 ± 
1.04 on arrival, 14.22 ± 1.18 at 8 hours, and 13.12 ± 1.04 at 16 
hours after admission. There was no significant differenc-
es between systolic blood pressure in two groups treated 
with and without laparotomy, but there was a significant 
difference in heart rate at 8 and 12 hours after admission 
with higher heart rates in cases with laparotomy (P = 
0.001 and P = 0.001), (Table 3).

In this study, the mean amount and standard deviation 
of hospital spending, in terms of 10 thousand Rials, in 
cases with coexisting injuries and those without, were 
928 ± 824 and 434 ± 300 respectively. The difference in du-
ration of hospitalization in cases with or without coexist-
ing injuries was also statistically significant (P = 0.004).

According to the obtained information, the mean hos-
pital spending increased with increased duration of hos-

pitalization. Hospital spending in patients treated with 
laparotomy was significantly higher (P = 0.0001), (Table 4).

Table 3.  Group Statistics Between Mean Systolic Blood Pressure 
and Heart Rate and Delayed Laparotomy

Delayed 
Laparotomy

Number Mean ± SD P Value

On arrival

Systolic blood 
pressure, mmHg

0.668

Yes 8 112.50 ± 11.65

No 92 115.07 ± 16.49

Heart rate, /min 0.786

Yes 8 85.00 ± 7.56

No 92 84.35 ± 6.42

4 hours after 
admission

Systolic blood 
pressure, mmHg

0.626

Yes 8 113.75 ± 9.16

No 92 115.73 ± 11.10

Heart rate, /min 0.154

Yes 8 85.62 ± 6.23

No 92 82.39 ± 6.10

8 hours after admis-
sion

Systolic blood 
pressure, mmHg

0.965

Yes 7 117.14 ± 9.51

No 92 116.97 ± 10.17

Heart Rate, /min 0.001

Yes 7 85.71 ± 5.35

No 92 78.85 ± 5.05

12 hours after 
admission

Systolic Blood 
Pressure, mmHg

0.964

Yes 4 117.50 ± 5.00

No 92 117.72 ± 9.53

Heart Rate, /min 0.0001

Yes 4 92.50 ± 5.00

No 92 77.46 ± 4.53
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Table 4.  Comparison of Hospital Spending in Terms of Delayed Laparotomy a

Delayed Laparotomy Number Hospital Spending, Rials 95% Confidence Interval for Mean Maximum Minimum

Upper Bound Lower Bound

Yes 8 10867069.63 ± 8659537.80 18106624.40 3627514.85 28696194 832651

No 92 4422340.04 ± 3251830.49 5095775.06 3748905.02 23544692 654145

Total 100 4937918.41 ± 4255570.22 5782315.87 4093520.95 28696194 654145
a  P value was equal to 0.0001.

5. Discussion
This was a survey conducted on 100 patients with stab 

wounds to the anterior abdominal wall referred to Pur-
sina Hospital in Rasht. Many studies have reported that 
patients suffering from visceral bleeding and internal 
organs must be immediately transferred to the operat-
ing room (16-20). This also existed in our study and hemo-
dynamically unstable patients were excluded from the 
study and transferred to the operating room. 91 patients 
were men and 9 were women, similar to the Schmelzer et 
al. (16) and Tsikitis et al. (17) studies. The subjects in our 
study were much younger (mean age: 29.9 ± 10.7 years) 
than those in these two studies.

In our study, delayed laparotomy according to injury lo-
cation performed for cases with the wounds on the upper 
quadrants of the abdomen. In other studies (15-20), spe-
cial attention was given to the upper abdomen, especially 
left and right upper quadrants and epigastria. It has been 
mentioned that organ damage in these areas is more 
likely, especially the stomach and diaphragm (18). Also, 
we found that the highest frequency of the damages re-
sulted in laparatomy belonged to those happened on the 
Left upper quadrant and Preumbelical area. The stomach 
is one of the most vulnerable viscera, and is affected by 
the time of the last meal (18). Unfortunately, we did not 
consider the time of trauma as a variable in this survey. 
During this study, no patients suffered from hemody-
namic instability, similar to Cothren et al. (19). Peritonitis 
was the main factor of delayed laparotomy in the 8 cases 
treated with laparotomy.

In our study, duration of hospitalization in 93, 61, and 
31 percent of subjects was less than 4, 2 and 1 days respec-
tively and it was more than 5 days in just 7% of cases, simi-
lar to Thomas et al. with 3.3 days as the mean duration of 
hospitalization. In this survey, delayed laparotomy was 
conducted on 8% of patients. In other words, 92% of our 
cases needed no invasive interventions. The rate of de-
layed laparotomy in similar studies conducted by Schmel-
zer et al. (16), Tsikitis et al. (17) and Cothren et al. (19) was 
high 25%, 11% and 10.7% respectively. Therefore in our study, 
the success of nonsurgical treatment was more than the 
mentioned studies. In comparison with Schmelzer et al. 
(16), the success rate of nonsurgical treatment in our study 
was less. All 8 cases showed classic peritonitis findings dur-
ing clinical examinations and all suffered from visceral 
injuries. In other words, the negative rate of laparotomy 

was 0% which is lower than Plackett et al. (20) with 18.7%. 
The maximum delay time in conducting laparotomy was 
12 hours which was less than the maximum delay time of 
Paydar et al. (21) (12 hours versus 17 hours).

In our study, among those cases treated with laparoto-
my, 81.5% were male and 12.5% were female and this differ-
ence in gender was not statistically significant (P= 0.543). 
Compared to other studies, only in Tsikitis et al. (17) was 
there an equal number and in other studies men treated 
with delayed laparotomy had a higher proportion (15-18). 
No mortality occurred in our survey which was lower 
than Plackett et al. (20) 0% versus 0.7%.

According to our findings, the mean hospital spending 
increased with longer duration of hospitalization and 
was more in cases with coexisting injuries. Also, similar 
to Schmelzer et al. (16), the difference between hospital 
spending in cases with laparotomy treatment and those 
without, was significant.

According to recent findings and based on the com-
parison of the obtained results from other studies, it was 
found that in patients referred to our hospital using the 
method of clinical examination in hemodynamically 
stable cases with anterior abdomen stab wounds was an 
effective and safe approach. Because of reduction in com-
plications of invasive procedures, prevention of negative 
laparotomies, and decrease in duration of hospitaliza-
tion and cost reduction, it can be the best and most ap-
propriate approach in these patients.

Based on many studies, one of the earliest approaches 
to abdominal stab wounds is to explore the wound in 
emergency room (15-17). Unfortunately, due to special cir-
cumstances such as admission at night, no access to a well-
trained medical team at that moment, limited lightening, 
limitations such as patient anxiety, high body mass index 
(BMI), aggressive mood and poor cooperation, it may be 
too difficult to examine the wound carefully and explore 
it in the emergency room. Also, in some cases, little equip-
ment and poor asepsis during wound exploration in the 
emergency room may lead to wound infections.
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