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ABSTRACT

Background: There is a worldwide increase in the prevalence of assaulted penetrating
thoracic and abdominal trauma which may lead to disabilities and death. Aim: To describe the
pattern and predictors of outcome in assaulted penetrating thoracic and abdominal trauma.
Methods: A two years prospective study was conducted on 123 patients with assaulted
penetrating thoracic and abdominal trauma who were admitted to Menoufia University
Hospital during the period from the 1% January 2017 to the 31" December 2018. For each
case, demographic data, circumstances of trauma were taken. Also, general and local
examination of injury was performed and findings in penetrating wounds were reported after
investigation and surgical explorations. Outcome of cases either death or survived was
determined. Results: Abdominal injuries constituted 58.5% while thoracic injury was
presented (31.7%) of cases. The most frequent subjects aged from 20-<30 years (46.3%),
males (95.1%) and stab was the most common cause of injury (90.3%).The intestinal injury
was the most frequently injured organ (16.3%) followed by spleen (12.2).The majority of
patients survived (90.2%) and only 9.8% died. Mechanical ventilation, hypotension, delayed
time for hospital arrival, gunshot injury, organ injury, hemoperitoneum and combined
thoracic and abdominal injuries were the most predicting factor for mortality in the studied
cases Conclusion: Penetrating thoracic and abdominal injuries caused by assault were
common among middle aged single males and caused by stab. Delayed hospital arrival,
hypotension and combined thoracic and abdominal injuries and gunshot trauma were
predictors of death among the studied cases. The overall outcome was satisfactory.
Recommendations: Rapid emergency transport of victims and rapid resuscitation should help
to reduce the mortality from penetrating thoracic and abdominal injuries. Also, preventive
strategies focused on reduction of violent crimes and social conflicts were necessary.
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INTRODUCTION

Injury to the Abdomen and thorax has
always been considered as one of the most
critical injuries inflicted upon the body.
Penetrating thoracic or abdominal or
combined injuries are one of the common
injuries caused by assault (Dodia and
Sansiya 2015). Penetrating stab injuries,
especially deep injuries involving internal
organs and large vessels in the chest or

abdomen, can lead to infections, shock and
death (Mnguni et al., 2012). Fatal
outcome may occur through vital organ
injury or bleeding from large blood vessels
(Begum et al., 2014).

Penetrating wound is applied to
wound which passes through the tissues,
enters a body cavity, like abdominal cavity
or thoracic cavity (Begum et al., 2014).
Penetrating trauma from either gunshot
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wounds or stab injuries is a major
healthcare problem (Johannesdottir et al.,
2019). The severity of the injury varies
widely depending on the site of body
involved, the characteristics of the
penetrating object, and the amount of
energy transmitted to the tissues (Patel et
al., 2016).

Stabbing is one of the most frequent
ways of committing homicide, which may
result from any sort of enmity, family
dispute, quarrel with friends or even for
snatching valuables. (Singh et al., 2004) It
is produced when the force is delivered
along the long axis of a narrow or pointed
weapon, such as knife, dagger, nail,
needle, spear, arrow, screw driver, in the
depth of the body. Its depth is more than its
length and width on skin that makes it so
often fatal (Begum et al., 2014).

Assaulted penetrating trauma becomes
a public health problem due to increasing
levels of violence in the Egyptian society
(EI' Shehaby et al., 2018). Moreover,
penetrating thoracic and abdominal injuries
are one of the common injuries caused by
assault and are associated with high
morbidity and fatality. Therefore, this
study aimed to determine the pattern and
outcome of assaulted penetrating thoracic
and abdominal trauma admitted to
Menoufia University Hospital.

SUBJECT AND METHODS

I: Subject:

This was a two years prospective
study carried on one hundred twenty three
who admitted to Menoufia University
Hospital during the period from the 1°
January 2017 to the 31" December 2018.

For the purpose of the study, all cases
of assaulted penetrating thoracic /
abdominal or combined injuries were
recruited. Penetrating injury is applied to
wound which passes through the tissues,
enters thoracic and/ or abdominal cavities.

Exclusion criteria included: all deaths
on arrival; severely injured cases that did
not respond to resuscitation attempts at
emergency department; patients who were
discharged against medical advice and lost

to follow up; patient with suicidal or
accidental thoracic and abdominal injuries.

I1: Methods:

Data was collected from the victims,
their relatives or health care workers. It
included the following: demographic data
(gender, age and residence), circumstances
of trauma (time of hospital arrival,
assailant, time from trauma to hospital
presentation, cause of injury and type of
weapon used). Revised Trauma Score
(RTS) was calculated from blood pressure,
Glasgow Coma Scale, and respiratory rate
to provide a scored physiological
assessment of the patient (Rapsang and
Shyam, 2015).

Clinical examination was performed
including both general examination (vital
signs and sites of associated injuries if
present) and local examination of injury
regarding anatomical region (thorax,
abdomen or combined), site and side,
associated wounds. In addition, findings in
penetrating wounds in the thorax
(pneumothorax, hemothorax, lung tear,
bronchial tear) and abdomen
(pneumoperitoneum and organ injuries)
were reported after investigation and
surgical explorations of cases. Also,
admission to ICU, blood transfusion and
the need of mechanical ventilation were
recorded. The outcome of cases was
categorized as survived (with or without
infirmity) and died.

This study was approved by the
Menoufia Faculty of Medicine Ethical
Committee. Also, a written informed
consent was fulfilled by the studied cases
or his guardian to participate in this study
after explanation of the study aim by the
authors. All collected personal information
was treated confidentially.

Statistical analysis:

Data was statistically analyzed by
IBM, SPSS Version 22 software (SPSS,
Chicago, IL, USA). Median, interquartile
range (IQR), number and percent were
described. Qui square test (¥2) was applied
for comparison between two groups
regarding the qualitative variables. Z test
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was used for comparison between two
proportions within the same group. Binary
logistic regression analysis was applied to
verify predictors of death in the studied
cases. A p-value <0.05 was considered
statistically significant.

RESULTS

A total of 123 cases of thoracic and
abdominal injuries were included in the
present study. The most frequent subjects
were among the age group from 20-<30
years (46.3%), males (95.1%) with male to
female ratio 19.5:1, from urban areas
(58.5%). No relation was present between
victims and assailant in 43.9% of cases.
About 43% of cases came to the hospital
after 60-120 minutes following injury. The
median value RTS was 6.8%. More than
half of cases (58.5%) stayed at hospital for
less than seven days. The majority of
patients were cured (90.2%) and only 9.8%
died. Splenectomy was performed in
12.2% of cases while nephrectomy was
applied in only 2.4% of them as shown in
table 1.

Regarding clinical data, most patients
were presented with decreased systolic
(71.5%) and diastolic blood pressure
(58.5%), normal respiratory rate (52%).
decreased hemoglobin level was detected
in 74% of cases. About two third of them
(65%) were admitted to ICU and
mechanical ventilation (respiratory rate>35
cycle/m, PaO, <50 mmHg, PaCO, > 60
mmHg and blood pressure <80/50 mmHg)
was applied to 29.3% of cases as shown in
table 2.

Table 3 showed that, stab was the
most common cause of injury (90.3%) and
gunshot firearm caused about 9.7% of
injuries. Knife was used in about two third
of cases (65.9%). Abdominal injuries
constituted more than half of the studied
cases (58.5%) while thoracic injury was
presented in nearly one third (31.7%) of
them. Combined thoracic and abdominal
injuries were in 9.8% of cases. Only
penetrating injuries were found in 65% of
cases while associated with cut wound in
17.1%, with contusion in 12.2% and with

rib fracture in 5.7%. Associated other sites
of injuries were head and neck (13%),
extremities (18.7%) and genitalia (3.3%).

The most frequent sites of injuries
were left chest and umbilical areas (24.4%
of cases for each) followed by left upper
abdomen (19.5%) as illustrated fig (1).
Hemoperitoneum was found in 43.9%
while hemothorax, pneumothorax and
pneumohemothorax were present in
(26.0%, 8.9% and 11.4%; respectively).
Organ injury was presented in 43.9%
cases. Among these cases, intestine was
the most common organ injured (16.3%)
followed by spleen (12.2%), lung and
stomach (4.1% for each) as illustrated in
fig (2).

Dead cases were significantly
associated with abnormal systolic and
diastolic blood pressure (100% for each),
with abnormal respiratory rate (91.7%)
who was admitted to ICU (91.7%) and
connected to mechanical ventilation
(66.7%). Also, there was a significant
lower median values of RTS in dead cases
than cured ones (p<0.001) as shown in
table 4.

Prolonged duration passed from the
occurrence of injury to hospital arrival
(41.7% among > 120 min, 50.0% among
60-120 min) was significantly related to
death in the studied cases. Also, gunshot,
combined thoracic and abdominal injuries,
hemoperitoneum and organ injury were
associated with mortality (66.7%, 50%,
50% and 50%; respectively) as shown in
table 5.

Binary logistic regression analysis for
relevant predictors of death in thoracic and
abdominal trauma cases in table 6 revealed
that, the most predictors of death were
cases who needed mechanical ventilation
(OR=13.17), abnormal (Hypotension)
systolic blood pressure (OR=12.51), > 120
min time passed after injury to hospital
arrival and presentation (OR= 10.56),
gunshot injury (OR= 5.81), organ injury
(OR= 2.74), hemoperitoneum (OR= 3.41)
and combined thoracic and abdominal
injuries (OR=1.47) as shown in table 6.
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Table (1): Characteristics of assaulted penetrating thoracic and abdominal trauma cases

Variables Trauma cases (n=123)
No %
Age (years):
7-<20 18 14.6
20-<30 57 46.3
30-<40 27 22.0
40-<50 15 12.2
>50 6 4.9
Sex:
Male 117 95.1
Female 6 4.9
Marital Status:
Single 85 69.1
married 38 30.9
Residence:
Rural 51 41.5
Urban 72 58.5
Time of hospital arrival:
Morning 12 9.8
Afternoon 75 61.0
At night 36 29.3
Assailant:
Relatives 15 12.2
Neighbors 33 26.8
Friends 21 17.1
No relation 54 43.9
Referral:
Yes 37 30.1
No 86 69.9
Duration from injury to hospital presentation (min):
<30 24 19.5
30-59 24 19.5
60-120 53 43.1
>120 22 17.9
Duration of hospital stay (days):
<7 72 58.5
7-14 30 24.4
> 14 21 17.1
Outcome:
Died 12 9.8
Survived 111 90.2
Survived with infirmity 18 14.6
o Splenectomy 15 12.2
o Nephrectomy 3 2.4
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Table (2): Clinical data for assaulted penetrating thoracic and abdominal trauma cases at
hospital admission

Variables Thoracic and abdominal
trauma cases (n=123)
No %

SBP

Normal 35 28.5

Hypotension 88 71.5

DBP

Normal 51 41.5

Hypotension 72 58.5

RR

Normal 64 52.0

Abnormal 59 48.0

RTS 6.80

Median (IQR) (5.90-7.2)

Hb%

Normal 21 17.1

Decreased 102 82.9

Blood transfusion:

Yes 91 74.0

No 32 26.0

ICU admission:

Yes 80 65.0

No 43 35.0

Mechanical ventilation:

Yes 36 29.3

No 87 70.7

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; RTS: Revised trauma score
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Table (3): Injury data for assaulted penetrating thoracic and abdominal trauma cases

Thoracic and abdominal
Variables trauma cases (n=123)
No %

Cause of injury:

Stab penetrating 111 90.3

Gunshot firearm 12 9.7

Type of weapon:
Knife 81 65.9
Scissor 6 4.9
Dagger 6 4.9
Sickle 9 7.3
Sword 9 7.3
firearm 12 9.7
Anatomical region of injury:
Thorax 39 31.7
Abdomen 72 58.5
Combined thorax and abdomen 12 9.8
Associated wound:

Penetrating only 80 65.0
Penetrating with rib fracture 7 5.7
Penetrating with cut wound 21 17.1
Penetrating with contusion 15 12.2

Associated sites of other injury: 43 35.0
Head/neck 16 13.0
Extremities 23 18.7

Genitalia 4 3.3
24.40% 24 40%

25%

0% 19.50%
0
17.10%
15%
10% q Rnon
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Figure (1): Percent distribution of injury sites in the studied cases.
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Figure (2): Percent distribution of findings in penetrating in the studied cases.

Table (4): Outcome of assaulted penetrating thoracic and abdominal trauma cases regarding
clinical data at hospital admission

Outcome of thoracic and
abdominal trauma cases Test of
Variables Survived Died significance p-value
(n=111) (n=12) g
No (%) No (%)
SBP (mmHg):
Normal 35 (31.5) 0 (0 o
Hypotension (< 90) | 76 (68.5) | 12 (100.0) | X229 | 0021
DBP (mmHg):
Normal 51 (45.9) 0 (0 o
Hypotension (<60) | 60 (54.1) | 12 (100.0) | X 7919 | <0.001
RR (cycle/min)
Normal (12-25) 63  (56.8) 1 (83 o
Abnormal 48 (432) | 11 (o17) | *~10-17 | 0001
RTS 7.10 4.20 _
Median (IQR) (6.70-7.20) | (3.95-4.68) | Y748 | <0.001
Hb%
Normal 19 (17.1) 2 (6.7) o
Abnormal 92(82.9) | 10(833) | *- 001 | 0969
Blood transfusion:
Yes 82 (73.9) 9 (75.0) ¥*=0.01 0.933
No 29 (26.1) 3(25.0)
ICU admission:
Yes 69 (62.2) 11 (91.7) o
No 2378 | 1 (83 | *°415 | 004
Mechanical ventilation:
Yes 28 (25.2) 8 (66.7) 2
No 83(74.8) | 4 (33.3) (=898 | 0003
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Table (5): outcome of assaulted penetrating thoracic and abdominal trauma cases regarding
injury data at hospital admission

Outcome of thoracic and
abdominal trauma cases
Variables Survived Died a p-value
(n=111) (n=12)
No (%) No (%)
Duration from injury to
hospital presentation (min):
<30 24 (21.6) 0
30-60 23 (20.7) 1(8.3)
60-120 47 (42.4) | 6 (50.0) 7.80 0.050
>120 17 (15.3) 5 (41.7)
Cause of injury:
Stab penetrating 107 (96.4) 4 (33.3) 48.92 <0.001
Gunshot firearm 4 (3.6) 8 (66.7) '
Anatomical region injuries:
Thorax 39 (35.1) 0
Abdomen 66 (59.5) 6 (50.0) 26.46 <0.001
Combined 6 (5.4) 6 (50.0)
Associated wound:
Penetrating only 68 (61.3) 12 (100.0)
Penetrating with rib fracture 7 (6.3) 0
Penetrating with cut wound 21 (18.9) 0 715 0.067
Penetrating with contusion 15 (13.5) 0
Sites of other injury: 31 (27.9) 12 (100.0)
Head 10 (9.0) 6 (50.0) 2.0 0.157
Extremities 17 (15.3) 6 (50.0) 10.52 0.001
Genitalia 4 (3.6) 0 8.00 0.005
Findings:
Pneumothorax 11 (8.9) 0 Z=0.61 0.541
Hemothorax 29 (26.1) 3(25.0) Z =0.26 0.793
Pneumohemothorax 12 (10.8) 2 (16.7) Z=0.13 0.898
Hemoperitoneum 43 (38.7) 11 (91.7) Z =3.02 0.001
Pneumoperitoneum 11 (9.9) 1(8.3) Z=0.34 0.736
Organ injury 45 (40.5) 9 (75.0) Z=1.98 0.050
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Table (6): Binary logistic regression analysis for relevant predictors of death in thoracic and

abdominal trauma cases

Predictors p-value OR 95% C.1.
Lower | Upper
SBP (mmHg):
Normal: Reference
Hypotension <0.001 12.51 7.28 21.39
Mechanical ventilation:
Yes 13.17 5.86 29.74
No <0.001 Reference
Duration from injury to
hospital presentation (min):
<30 Reference
30-60 0.123 0.27 0.10 0.74
60-120 0.025 1.31 0.031 0.84
>120 <0.001 10.56 6.52 17.10
Cause of injury:
Stab penetrating Reference
Gunshot firearm <0.001 5.81 3.08 10.96
Anatomical region injuries:
Thorax Reference
Abdomen 0.025 0.31 0.30 0.86
Combined 0.008 1.47 1.46 1.95
Hemoperitoneum <0.001 3.41 1.62 5.28
Organ injury <0.050 2.74 2.41 4.83

B: beta coefficient OR: Odds ratio

ClI: confidence interval

DBP, RR, RTS, ICU admission were included in regression model but were non-significant predictors.

DISCUSSION

Penetrating trauma considered one of
the common injuries caused by assault
(Vyhnanek et al., 2011). In the present
study, abdominal injuries were more
prevalent than thoracic injuries (58.5% vs
31.7%) and 9.8% combined thoraco-
abdominal injuries as the abdomen is the
third most commonly injured region
(Hemmila et al., 2008). This result was
coincided with Vyhnanek et al. (2011)
who found that among patients admitted to
Trauma center in Prague, 53% suffered
from penetrating abdominal injuries, 36%
from thoracic injuries and 11% from
combined, thoraco-abdominal injuries.

Injuries were more common among
males with a male to female ratio 19.5:1
this might be due to their propensity to
violence and due to their greater exposure
to outdoor activities (Abdel-Hameed et

al., 2017). This result was lower than the
result of an Indian study (Dodia et al.,
2015) where male to female ratio was 24:1
but it was carried out on a smaller sample
and for a shorter duration than the present
study and included perforating injuries
caused by accidental and suicidal manners.
In another study, the male to female ratio
was 12.3: 1 among abdominal trauma
patients (Musau et al., 2006).

The most common age group in
assaulted  penetrating  thoracic  and
abdominal trauma was the age group from
20-<30 years followed by the age from 30-
< 40 years as they are the productive age
involved in work activities, more active,
and more liable to participate in violence
and homicidal attempts. Similar results
were obtained in previous studies from
Egypt (Saleem et al, 2016), India
(Panchal et al., 2016), Greece (loannidis
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et al., 2012) and Ghana (Ohene-Yeboah
et al., 2010).

Regarding the time consumed from
the occurrence of trauma to hospital
arrival, about 61% of cases reach hospital
after 60 min as Menoufia University
hospitals receive cases from the entire
governorate and cases were referred from
central hospitals all district, also due to
delay transport of injured persons. The
time gap from trauma and arrival in a
hospital is a very critical in dealing with
trauma and determine its outcome (Tariq
et al., 2011).

Stab penetrating constituted the major
cause of injury among the studied cases of
thoracic and abdominal injuries (90.3%)
followed by gunshot firearm (9.7%).
Stabbing by knife is much more common
in this study causing injuries in 65.9% of
cases, this also previously reported by
Lockyer et al., (2013) as it is easily
available and no license is needed to carry
like the firearms (Agarwal and Bindal,
2017). Also, stabbing was found to be the
most common cause of penetrating
abdominal trauma than gunshot wounds
(66.67% versus 33.33%) in a previous
Egyptian study (Saleem et al., 2016) but
the percentage of firearm was higher as
this study was conducted in upper Egypt
where firearm weapons were more
available. Moreover, chest and abdomen
were reported as the most common sites of
stab wounds (Johannesdottir et al., 2019;
Nishimura et al., 2017). However,
gunshot was the most common cause of
penetrating injuries in other studies (Lone
et al., 2001).

The left side of the chest and the
umbilical region in the abdomen were
more frequently affected regions by trauma
(24.4%) in the current study. The left part
of the chest was more common site of
trauma where popular knowledge about the
heart site. The overall left-sided injuries
outnumbered right-sided injuries because
assailants were mostly right handed
(azici et al., 2012). Similarly, Dodia et
al. (2015) found that 36% of penetrating

thoracic and abdominal trauma cases had
entry wound in umbilical region, followed
by right iliac, right lumbar and lateral chest
with 16% in each.

Organ injury was present in 43.9%
cases. Among these cases, Intestinal injury
was the most frequently affected organ
(16.3%) as intestine occupies a large
portion of the abdominal cavity (Tillu et
al., 2017). In another study in Sudan
(Omar et al., 2014), the most frequent
affected organs were intestine (72.5%)
followed by stomach and spleen each in
14.5% of cases. The organs affected
depend on the site of trauma.

Spleen constituted the second common
injured organ (12.2%) as the trauma in the
left upper abdomen is about 19.5% among
the studied cases. The prevalence of
splenic injuries in this study was similar to
previous studies (Asuquo et al., 2012;
Ohene-Yeboah et al.,, 2010; Monzon-
Torres and Ortega-Gonzalez, 2004).
However, Hemmati et al. (2013) reported
higher percentage of splenic injuries in
patients with penetrating abdominal
injuries (24.2%).

In patients with chest trauma,
hemothorax was the condition most often
manifested (26.0%) while pneumothorax
presented in 8.9% of cases. Also, Ali
Khan et al. (2009) declared that
hemothorax and pneumothorax were the
most prevalent lesions in 114 patients with
chest trauma.

The overall outcome of penetrating
thoracic and abdominal injuries in the
current cases was satisfactory as than
90.2% survived. This result was consistent
with other investigators (Lone et al., 2001)
but was lower than that found by
Hemmati et al. (2013) study in Iran
(95.7%) but their study included cases with
chest and abdominal injuries caused by
both blunt and penetrating trauma. The
survival rate depends on many factors
including availability and efficiency of
health services. Hypotension and the need
of mechanical ventilation at admission
were the most significant predictors for
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death in the studied cases of thoracic and
abdominal injuries. Hypovolemic shock
arises in penetrating trauma due to
hemorrhage. The presence of shock
increase mortality rates in abdominal
trauma cases as declared by other studies
(Iflazoglu et al., 2015; Lund et al., 2011).

Time delayed more than 60 min from
the occurrence of trauma to hospital arrival
was another predictor for death in the
present study. This finding was consistent
with the study of Gad et al. (2012) who
reported that 81.8% of fatal cases of
penetrating abdominal trauma waited 60 to
90 minutes for emergency care.

Gunshot injury is still a significant
predictor of death in the present study as
two thirds of cases caused by gunshot died
(8 cases from 12). Moreover, gunshot had
more than five times higher mortality rate
than stab wound (OR=5.81). This result
coincided with many previous studies
(Gad et al, 2012; Baradaran et al.,
2007). The fatality of gunshot could be
explained by the high Kinetic energy
induced by the high speed or velocity
weapons that leads to more damaging
powers to the tissues (Lichte et al., 2010).

Abdominal trauma only and combined
thoracic and abdominal trauma were still
significant predictors for death after
regression analysis in relation to thoracic
trauma only. Also, Iflazoglu et al. (2015)
found that accompanying thoracic trauma
was a significant risk factor for the
development of complications and
mortality in penetrating abdominal firearm
injuries. In addition, organ injury was a
predictor for death in this study and other
studies.

Although Revised Trauma Score
(RTS) was significantly lowered in dead
cases than survived subjects but it didn't
still a significant predictor for death in
cases of thoracic and abdominal injuries
after binary logistic regression analysis.
RTS was calculated from blood pressure,
Glasgow Coma Scale, and respiratory rate.
Patients with thoracic or abdominal trauma
may not be initially presented with changes

in level of consciousness so, this may
result in an overestimated RTS value
leading to failure of mortality prediction in
those patients depending on RTS (Alvarez
et al., 2016).

This study was limited to small sample
size for cases of penetrating thoracic and
abdominal injuries as the study was
conducted in a single hospital at Menoufia
governorate. In spite these limitations, the
study gives baseline information about the
pattern and outcome of assaulted
penetrating thoracic and abdominal trauma
for future large scale studies in Egypt.

CONCLUSIONS

Penetrating thoracic and abdominal
injuries caused by assault were common
among middle aged single males and
caused by stab. Delayed hospital arrival,
hypotension and combined thoracic and
abdominal injuries and gunshot trauma
were predictors of death among the studied
cases. The overall outcome was
satisfactory.

RECOMMENDATIONS

Rapid emergency transport of victims
and rapid resuscitation should help to
reduce the mortality from penetrating
thoracic and abdominal injuries. Also,
preventive strategies focused on reduction
of violent crimes and social conflicts were
necessary.
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